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. , - - 
INTRODUCTION. . . - "  

- - _ '  

In attempting the collection of data for the statement of the commer- - "  

cia1 value of the mineral watera of the country for publication in the 
report on the Mineral Resources 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, aa 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 he obtained, prepared for publication a,s a bulletin of 
the Survey. 

The most complete compilation previonsly made of the mineral springs 
of the United States is believed to be that brought together by a corn- 
mitteeof the American Medical Associationa and published in Vol. XXXI 
of the transactions of the association (1880). I t  enumerates about 500 
localities. Walton's Mineral Springs of the United States and Canada, 
1,ublished 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 Climablogy 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 nnrnber of localities and certainly are 

I United States Oeologieal Survey. Mineral Beeourcee of the United States. Cal- 
endar years 1883 and 1884. Albert Williams, jr. Washington, 18%. 

PDre.William Pepper, H. I. Bowditch, A. N. Bell, S. E. Chdll6, and Charles Den- 
niwn. The list is referred to in this paper as " Pepper's list." 

9 



. - :. -. 
not so far as t&je;'$hl number of individual springs is concer'ned, re- 
ports not haywg-been received from all the localities. Still, they are 
published -syj-n$eliminary to more detailed work, which it is hoped may 
follow iu.thi:future. The information has been derived primarily from 
the vati6&.State geological reports, Btate guide and hand books, Gov 
ernm&$ geological reports and maps, and various scientific publica- 
ti?$+ .4o enumerato all these sources would be giving a large part of 
th'e:&bliography of the subject, a work now in preparation. Much ad- 

. . d o n a 1  material ha. been obtained from members of the Geological 
'.'&rvey 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 througho~it t,he entire country, and efforts 

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

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

Although the  scope of this paper is far from that of a, treatise upon 
the subject of mineral waters, it may perhaps be advisable to repeat 
here the definition of the term L L  mineral water." The definition will 
depend somewhat upon the point of view, whether i t  be that of the 
chemist or of the physician or of some one interested only in the corn- 
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 
LLmineral 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 ha,ve been included in 
the tables. The mention of unimproved springs, however, has been re- 
stricted so fhr 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 aa indifferent when viewed in the light of their 
chemical composition. I t  must be remembered in this connection that 
chemical analyses will not a1 ways explain the effects of s mineral water. 

I 1Iteport on the preeent state of our knowledge with respect to mineral and thormei 
waters, by Charles D a u h ~ ,  M. D., &c., in Sixth Report of tbe Briti4h Amciation 
for the Advancement of Soience, p. 1, la. 
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rru.1 INTRODUCTION. 11 

Many springs whioh have aoquired great reputations for their medicinal 
effects are found, upou chemical examination, to be not so highly miner- 
alized aa 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 n ~ t  
proposed to disouss the relative merits of the various springs. 

The tables of analyses appended to the hts under the Merent  8tates 
will give an idea as to the chemical composition of the various watera. 
A t  present the facts as to the therapeutic aotion of our mineral watera 
are so meager and our knowledge of their effects is so inexact that i t  
would be useless to attempt their classification from a therapeutio 
atandpoint. 

Neither am the data eufficient for a complete reference of Amerioan 
springs to a chemical acheme of olasaification. Of the more than eigb t 
thousand springs in our liets only a few more than eight hundred have 
been analyzed, so that the definite chemical composition of a t  least 
nine-tenths of the springs ie &ill unknown. 

The c l~ i f i ca t ion  of mineral waters is a subject the consideration of 
which would require a separate paper, as its discussion is beset with 
many difficulties. All that is nemwary here is to indicate the principal 
divisions, to one or another of which the ~pringa in the lists have been 
assigned in a geneml way. First, the waters are characterized in regard 
to their temperatures, as either thermal or non-thermal, the temperature 
column in the tables indimting, in most cases, to which of theee classes 
the springs belong. Secondly, certain gaaes are usually preaent in the 
water of moet springs, and these springs are indicated by the term8 
oarboneted, snlphureted, oarbureted, Qc. They are alao mentioned aa 
chalybeate, alkaline, saline, cslcic, silicious, or acid, acacoording to their 
predominant or chmter i s t i c  solid constituentn, or by a combination 
of the terms when more than one is present in large quantity. 

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

Tables of analyees of the springs for each State and Territory, 80 far 
zw they have been analyzed, have been compiled, and an attempt haa 
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 waa prepared did not permit the 
redtlction of the analyses to one standard, and they am incorporated 
in the tables maidly ae given in the sources from which they were taken, 
with the exception that where expressed in grains to fractions of the 
gallon they were iucreased to grdns per gallon. When not otherwise 
stated in the tables, the gallon mentioned is the standard United States 
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12 MINERAL SPRINGS OF THE UNITED STATES. [ B V L L . ~  

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- 
preseed as grains per gallon. Although this is not the most scientific 
method, the majority of the analyses are so expresged. 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 i t  may be ques- 
tioned whether grains per gallon is an expression so readily unde~stood 
as parts to the hundred thoueand or parts in one million, t c .  Oom- 
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, LC., 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 hare 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 geograpb- 
i d l y  has been by States, according to tho scheme of subdivision pro- 
posed by Mr. Henry Ganuett, geographer of the Tenth Oensus.' 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 thie paper must be kept in view, and i t  
will be esteemed a favor if attention is called to any errors or cases nf 
duplication that may h a w  crept into these pages. 

" 

NORTHERN ATLANTIC STATES. 

The Northern Atlantic States might, perhaps, be divided, so far a8 
their geological features are concerned, into two divibions, vie, the New 
England States and those formerly included with the Middle States. 

I n  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 spriugs are, as a rule, some- 
what less mineralized than ere those of the remaining States. Alkaline 
waters are more frequent in the New England States than in the Middle 

1 Census Bulletin No. 277. November. I ,  1Wl. 
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PULE.] MAINE. 13 

States; but, in both, sulphureted and chal~beate 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 mealthi- 
est. A11 these are reasons why we might expect to find mineral waters 
used to a greater extent. 

Summay for N o r t h  Atlantw States. 

Idnine ...................... 
l e w  Hampshire ............ 
Vermont.. .................. 
Mpsaachnsetta ............. 
Rhode Ialand ............... 
Connectiont ................ 
New York ... ;.. ............ 
Xew Jersey ................ 
PennsylvPnta ............... 

Number of 
aprlnga 
analyzed. 

~ o t a l  ................. 1 4061 ~ 5 l j  isti 741 721 187 

MAINE. 

*;'r"y; 
dyayses. 

N,"p"&p'l",f 
4 i t  i e a 
nti l ieed 
aeresorte. 

The mineral springs of Maine belong to the classe~ of alkaline, saline, 
and chalybeate waters, the last predominating. Many are sulphu- 
reted and a few carbonated. None is thermal, the higbeat tempera- 
ture attained, so far as we can learn, being but 500 Fahr. Most of the 
temperatures range from 400 Fahr. to 460 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'q "report on the mineral waters of 
Maine," in the sixth annual report of Professor Hitchcock to the Maine 
board of agriculture, made in 1861, is about the only publication in 
which the mineral waters of the State are treated of systematically. 
Since that date, however, a number of springs have been discovered, 
and several of them brought into prominent notice, while others, then 
used ae resorts, have fallen into disuse. 
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Addison Mineral Spring, Addison, 
U-ashlneton Coontr. 

An~er ican  Cllalyllraie Sprinp, &nth 
; \ i i b ~ i ~ n .  A ~ ~ d r o s c o * ~ i n  C o n n t ~ .  

~ n b u r n ~ i n ~ r a l  ~pri;;, ~ o u t l l  ~ b h u r n ,  
L\n(lroscogpin County. 

Bethel hpriux, near Bet.hel, Oxford 
Cnuntv. 

Goo~l~ha'y J I~dic ina l  Jlinrral Spring 
Enet Ib~nthlia\-. Lincoln Connty. 

Chnir!bcnte ~pr,;,g.s: 
-It. Andover. Oxford County 
A t  Ei(lilefon1, Tork  County 
I t  I)isiue~nt, Penobscot Coonty. ... 
A t  (:orll;lrn, Comberland County. 
A t  Llnrpaaell. Cnrul~erland County 
A t  Xem-rj-, Osford County 
At. Toli*l~am. Sagndnhoc County. 
On Isl:i~ld in Portland Ilarbor, Corn- 

bc.rlnnd C o n n t ~ .  
On Upprr St. ;John, near Great 

Black River, Aroostook Connty. 
Crystal Sprinp, 1 mile uouthof Aul~urn ,  

An~lrou(.oggin County. 
Destcr Ch:~lybeat,o Spring, Dexter, 

Pcnobscot C'onnt,y. .......................................... Ebeeme Spring 

Fryebnrg Sprinn, west  par t  of F v e .  
bnrg, Oxf~~rc l  County. 

Hartforcl Cold *prings, Enrtford, Ox- 
ford Connty. 

Eatalldin Mineral Springs. Katahdin 
Iron W o ~ k s .  P iscntnq~~is  County. 

Lake  Auburn JIinrral Spring. S o r t h  
Auburn, Anclrosmg.miu County. 

Lobec Salin~. Springs, l~rncl of Lubec 
Bar,  V'nsbington (:ouuty. 

Lilrllow Alinernl Sprini..L~lcllow Town- 
uhip. Aroostook County. 

Mnchiasport S p ~ i n p .  \r.rdt piart of Ma. 
cllinaport. \Vaal~iugton Conntr.  

hfount, Zircon Sprin:, LIilton Planta- 
tion, Oxt'orcl Cuunt>-. 

North T!7xterfor,l Springs, northaeat 
of TVatelforrl Villago. Oxfonl County. eate. 

Paradinr Spring, nral  B r ~ ~ n ~ w i c k .  1 Very pllrc \ v ~ ~ P I ' .  Midi0  
Cumlierlaird Comlt.~.  llavn medicinnl effect. 

........ Ueed commeroi.zll~ aud 
a s  a resort. 

...... ........... Do. 

........ Samowt Miurral  spring^, Noblebor- Alkaline 

took C4,. 
I n  Sa~~cnr.nppa.~nmher~andc011ntg 
Nenr Wells. York County 
Xe:~r  > I O U I I ~  Plensant, Oxford CO 

........ Summit \linrrnl ~pfin: ,  ! DO. 
Ciim1)erl:mcl Coonty. 

..... Togus Spring. nvnr. A u ~ u n t a ,  Eeune. I ......I 

Iieo County. 
.......... . ---........ Vinnnn Sprin- Tieana. K e n n e h r  Co. . ( .  

.............. Wrnt 13~tli1~1 Sprinc, n r : ~ r  W r s t  Bethel , 4 1 Carbonated, r h n  T V a s n c e  a re&. 
Station. Oxford Conntg. 

, 

l i l~ea te .  
.... W e s t  Nemtiel~l S ring, 2 luilos from , ......,........ ulpbureted I 

W r s t  ~em-fic*~d, frorli County. 

1 ' 
1 

1 

1 

1 

1 

3 

3 

1 

45 

43 

46 

.......................................... 

..................................... 
.................................... 

...................................... 
.................................... 
.................................... 

43 

45 

40 

.............. 
40 

1, SO0 

............ 

............... 
............. 

300 

........................................... 

............................................. 

.................. 

.............. 
....... 

............ 
3,000 

.................. 

Alkaline, calcio. Tho water is  sold. 

Alkaline ........ Do. 
I 

do ......... .., Do. 

Chalybeate and ~ 
snlphnmted. ... Gulpbureted .; Used comrnerciall.Y and 

1 as  a resort. 
1 
1 

! .............................. 1 

I 

' 

.............................. Water  i s  sold. 

..................I 

C a r b o n a t e d .  
chdybeate. 

.... ........... do i 
Saline .......... Used c o u ~ m e r c i a l l ~  aild i a s  a resort. 
Sulpho . cl~alyb- Rrsort. 

eato. 
Alkaline ...... ..I Uaed commrrciallj- and 

a s  a resort. 
........... Saline 1 

...................... 1 
........... Saline 

do  ........... 
Sulpho. chalyb- 

1 I 40 

...... ............ / 
......I 

...... 



conetitnents. Samoset Min- Scarbomnph Spring. 
eral Springs. I 1  

Urganio matter.. ......... Trace 
yolatile matter ......... ./. ............. 

Sodinm ortrbonate 
Sodium bicarbona~e ...... 
Magnesium carbonate.. 
lfagncsinm bicarbonate.. 
Calcium carbonate 
Cnlcinm bicarbonate ..... 
Iron carbonate 

......... Iron bicarbonate 
Potassium aulphata 
Xagnesium snlphate 
Cnlcii~m snlphate ........ 
Iron ~ulphate  
Al~~minium sulphnte 
Sodium chloride .......... 
I'otassium chloride. 
Magnesium chloride 
1I:lpnesium bromide 
l'ot,nsh ................... 
Alumina ................. .............................. Magnesia 
L in~c  ................................... 
Silica .................... 

Loss ................. ....I .............. 

Qr8. pcsgaU.' ...................... 
16.20 ................ 
0.39 ..................... 
1.09 ......................... 
2.28 .................... 

................... 
3.07 .......................... ................... 
1.09 .................... 

.................... 

.................... 
Trace 
Trace 

0.73 

-------- 
Total.. ............. 1 u.1 31.90i 9.09 1 4.029 5.92 

1 1 I / Poland Silica Springs. 

Qra. in 10,000.b 
, ............... 
............... 

I Trace 
, ............... 
............... 
............... 

2.01 
l. 02 

26.05 
0.52 
2.12 

Trace 

gaU.+#.per gal1.d 
O1.402 

0.248 

0.990 

............................................. .......................... 

0.171 
............................................. ............................................. 
............................................. 

&a. per 
_____._..._._........_........ 

1.27 
.............................. 

0.93 ............... 
1.65 

............................................. 
1.54 
0.84 

0.82 ............................................ ........................................... 
1.06 

North Water- Paradise 
'Prin. 1 spring 1 star splng Fomtal.8ead 

Spring. 
I 

(frs. in 6,000.b 
............... 

.............................. 
............... .............................. ............... 

.............................. 
2.24 .............................. .............................. 

2. ei 
0. a2 

............... 

Constituents Lnbec Saline 
Springa. 

Hemy C-I, d y n t .  With otarsinm oarbanste. 
L O ~ L  & t o ~ a l e , d  t ~ ~ b l ) .  1 C. T. f a o k s ~ n ,  d p t .  
* S. ~ a n a  &gse,analyst &6). r F. L. Bartlett, d y a t .  ' F. L. Bartlett, e d y s t  (1816). b With iron. 

(143) 

Sodium carbonate 
Magnesium carbonate. 
Magnesium bicarbonate.. 
Cnlcii~m carbonate ....... 
Cnlcium bicarbonate 
Iron carbonate ........... 
Sodium sulphate ......... 
Potassium ~o lpha te  
Calciun~ snlphate ........ 
Iron nulphatc 
Alnmiuinm sulphate 
Sodium chloride.. ........ 
Potasainm chloride. 
Napne8ium chloride.-..-. 
Calcinm chloride.. ....... 
Loas ..................... 
I n ~ n  oxide 
Alumina 
Magnesia ............................... 
Lime .................................... 
Silica 
Organic matter.. 

Total.. ............. 

(Srr. imp. gaU.f 
...................................... 

................................. 
6.25 

2.50 
27.98 

11.21 ........................... 
.................... 

199.00 
................................... 

62.84 

) 12. 72 { 
.............................................. 
............................................................. 

.................................................. 

322.50 

Qra. in 8,000.b 

............... 
.............................................................. 

0.42 
................................................... 

............... 
4.01 
2.73 ............... 

::. 

. og { ) 
..................................................... 

7.25 

Qr8. pcr gall.' 
0.36 
0.06 

........................................................... 
0. 07 

.............................. 

0.06 

0 02 
0.04 

Tram. 

0.3% 

---- 

QTJ. per ga1l.R 

0.82 

2.33 

2 24 
............................................. 

0.90 

............................................. 

...................................... 
4 85 

............................................................ 
......................................................... 
.......................................................... 

h0.32 
.................................... 

.................................. 
0. 58 
2.25 

QTU. per gaU.s 
.............................. ............... 

Traces ............... 
1.39 

............... 
0.12 .............................. 
: ...... 

1.51 .............................. 

............................. 
............... 

0.93 
.............. 

0.99 1 14.29 3.95 
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Cnnatitnents. b m e b u r g  Hartford Cold I " ~ i ~ ~ m  
Sprinz. Spring. Springs. Spring. 

Analyww of m i d  @1g8 ill hfaiw-continued. 
- - 

I Roseicrneian Springa 
I 

Conatitnentn. Poland Spring. ' , Addieon Min- 

Constitnenta. 

i Roscicmcisn 

I spring. - 

Gr, .prgau.a l  Gr8.prg,tZR.. D I . . p r g d z . =  

t h l i nm bicarbonate 
Mapwninrn bicnrbonate.. 
(:nIr:inn~ I)icnrho~~nto ..... 
1rr111 o:~rbonato 
I ~ J I I  t~icnr.l)onato ........ 
l ' o t~~au i~~rn  nnlphate ...... 
C:tlc:inn~ HI I I~ I IR~O 
11.011 K I I I ~ I I I L I O  ............ 
So<l111m ~.t~Io~.ifle ......... 
J'r)t:~usinn~ c:llloride. 
~ T I I ~ I I ~ * ~ ~ I I ~ I  rl~loride 
~ I ~ O I I O X I ~ ~ O  

A l~rlnir~r~ ................. 
hfng~~nnin ............................... 
I.IIIIU. 
SIIICIL. ................... 
Sili<,io ncld in eolntim.. 
Or~l~nicr matter. .......... 

Total. .............. 

American Cha- Anburn Mineral 
l jbeate Spring. I Spring. 1 

- 

W i n m  carbonate ........ 0. (r) , 0.13 ..... .......................... Sorlinm bicarb on at^ 
3la:~nraiuro carl~onate .... 0.30 0.54 
?,la~rnr.ninrn I~ivarl,onate.. .............................. 
( .! r l l l r r r  ~;rriron.str ....... L 3 6  223 
(::L:( :11111 I,l~:irt)Oll;~t~) .... .i .............................. 
Irrrri ,.:arhcm;ltr. .......... 

Ashburton eral spring. 
Spring. I -- 

& * . p e r g a d  G 9 r p r g U L '  

0.94 0.443 
...... .............................. I..... 
1. 122 

............................................. 
2.646 

................................... 
1.651 ............... 0.266 

............... 
7.48 

1.04 

2 67 

0.19 

0.20 :: ............... 
............................................ ............................................................ 

Trsce( 

0.96 
......................................... 
._____..__............................. ------ 

. 3.05 

&8. per gnu.* 

1.01 
3.33 

.......................... 
2.73 
1.99 ...................... 
0.81 
1.88 

Trace 

.................................................. 
O.fi4 

Trace ------ 
12.30 

0.6111 
0.524 
0.8-7 

......-... 
............................ 

........ yGG 
Trace 

.............. 

8.140 

I & a i m  per g o ~ j  & a i m  per g a ~ . j  

11 I,II Ill,,al ilrrriate 
H,vilnr,l nnlpltaf+ 
I'ot:tnr~tlrr~ vt1'11t1ate ...... 
(:alri~rrn h n l j l h , t t c  
S,~l i~i r i l  ct~ir,rl,ln .......... 
r r ~ l i ~ l r r r  i~,clr~l~: 
%,,Ii!lrn I)r,lrr~i<le ....... ... 
(;:t8r.l:lm firlnrirle ......... 
1,ttl)i:r .................. 
I ~ ~ I I I  oxidr.. 
Al~~rrlinir ................. 
Sii~rw .................... 
Srlicic acid In nolation 
Orgiir~ir; matter ........... 
V,~iatilentnttc!r. 

Totnl. .............. 
- - - . .-- 

------ 
&a. in 6,000.' 

.................................................................. 

5.62 

'2.01 
1.23 

................................................... 

................................................... ............................................................................ 
0.11 

.............................. 
............................................................. 

............... 

Cnlcinm carbonate .......... .. .................................... 
Mapno~ium anrbonate ............................................ 
1ri111 c::~rl~onnt~r .................................... ...... ......... 
I ' I I ~ I ~ H S ~ I ~ I I I  ~ ~ ~ l p h a t e .  .............................................. 
Iron ~ ~ ~ i p h n t n  ................. ...... ..... ..... ................. 
Soilinln cl~loride .................................................. 
Iro11 ........................ .. .. .. ................................................. 
i \ l ~ ~ m i n n  .......................................................... 
Silica .................. ..... .... .... ............................ 
Orgimio mattar ................................................... 

Total ....................................................... 
-- 

Tram ; 
..................................................................... ............... ........................ I 0.95 

0.18 1 0.16 2.31 .................................................................... 
0.47 1 0.26 ' 19.88 .......................... I ............... 

.......... 
Trace 1 ............... 1. 
Trace ' 

............................. Trace ... 
Trace Trace j 1.12 1 .............................. 

................................ 1.02 
0.28 o.23 ( :: ......................... 1 I 

3.75 / 3.67 , 35.43 
I i 

&a. in 6,WO.f 

.............................. 

............................. 
2.10 .............................. 

.............................. 
1.21 

.............................. 

.............................. 
0.10 

, 

' F. L. Bnrtlett analyet (1879). f George L. Goodnle (1801). 
b C. F. ~ h n n ~ l l & ,  ana ly~ t .  s  Annlyzecl 188% 

S. Dnna I I n ~ o s  nnnlyst (1877). h S. Dana Hsycn, nnnlyst (1879). 
d S. 1)i~nib l[;ii'c,n' nnnli.nt. Witil alnmina. 
F. I.. Ilnr:l~:tt, knal$st (Norember 15,1883). jF. L. Bartlett, analyst (1878). 

3.935 
1.102 
0.737 
0.844 
0.320 
0.334 

8.97 ( 3.41 1- 44.68 

0.814 
0.128 .................. 
0.229 

.................. 
0.173 

Trace 
Trace 

3.78 

(trs. per g a l l ~  

1.92 
23.27 

0.31 
4.05 

.............................................. 
12.30 
1.07 
0.97 

0.24 ............................................. 
0.40 

............................................. 

0.683 
0 242 0.64gj I 0.243 ------ 
8.162 1 2.272 

-- 
Bra. per gaU h 

1.20 
0.30 
0.43 

.............................. ............... 
0.18 

.............................. 
0.26 ............... ............... 

Trace 
Trace 

............................. 
............... 

1.41 

---A- 
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NEW HABWSHIRE. 

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

A fair proportion are utilized commercia,lly or as resorts, although 
as a rule the springs are not highly mineralized. In thie reapect they 
agree with most of the springs in the other New England States. 

dlineral aprings of Arm Hampshire. 

Abenaqnia Springs, Walpole, Cheshire 
County. 

AmherR't Soda S rings, two miles from 2 
An~hers t  Etilvaboroogh County. 

Birchdnle ~ b r i n r s ,  nesr Concor~l. Xer. i 3 
rimnck C&nt\. 

Bracltord Mineral Spring, Bradford, 
JIerrimaclc County. 

County. 
TJn~tv o~ Unitoga Springs, East Unity, 

Snlliral~ Coullty. 
W h ~ t o  Mounta~n Mineral Spring, Con. 

mag, Carroll Countv. 
Ya r~ lm Sprlnp, GoEstown Centre, 

Hlllsborougb County. 

Cbarlestown Springs, Charlestown, 1 
Sullivan Conntv. 

Milford (Ponemih) Springs, Milford, 4 
IIi l lsboron~h Count,y. , ~ o u l t o n h o r o ~ ~ h  Mineral Spring,Moul- 1 
tonborongll, Cnr1.011 Count,y. 

P ine(+roreor~lmherxt  Mineral Spring, / 1 

Caleic, chalyb- ~ 
eate. 

Carbonated. sa- 
line. ' I  

Amherst Hills1)orouch Couoty. 
~ u l ~ h o - ~ h ~ l ~ l ~ e n t , ,  S ring, llslf mile 

nortbmst of T'itts&1-11 l a r i m a c k  / 

.................. 
440 

200 

60 

Chnlgbeate . ....I 
Chalxbeate. &c . 
Chalybeate ..... I 
Calcic, chalgb- 1 

eate. I 

.... 

.... 

... ./ 

Resort. 

Used commercially and 
as  a resort, 

Used cnmnierciallv to  a 
limited extent 3'nd a s  
R resort. 

Unimportant. 

Used commerciall,~ and 
as a resort. 

Used co~umercially prior 
to 1P82. 

Resort. 

Alkaline or cal- DO. 
cic saline.(?) 

Alkaline. ....... Used commercially and i 
Chalybeate ..... / R::;;""" 

Analysee of mineral springs in New HampsMre. 

i Milford Springs. 
Constitnents. 1 

I Iron Spring. / M a g n e s i a ~ ~ r i n ~ . l  Ponemah Spring. ( Milford Spring. 

George E. Semell, m~alyst (1882). b John M. Ordway. ana1,lyst (1883). T i t h  soda. 

Bull. 32-2 

1 Grains per gall: Grainsper gall.. Grains pe? gaKb 
................................... ....... Sodium carbonate. ... , 0.24 .................. 
................ Cnlcinm carbonate ...........I.. 1 2.00 0.34 .................. 

Nnmesinm carbonate ....... 0.40 
SO{I?II~ chloride.. .............................. 1.00 0.20 
Sodiorn gulphate. ............ I 0.40 
Pntna~ium uulphste ............................................... 

5 

.............................. Cnlcil~m sulphste 
....... 

.................. 0.37 1 0.60 
1.80 

1.04 
2.00 

Trace .................. 1.00 
................ 

Trace 1.01 

.................. 

Present ----- 
6.04 

...................................................... 
Tram 1 .................. 
. 0.48 .................. 

Present 1 Prcsent --- 
3.03 I 5.31 

Mnzneeinm snlphate.. , 
I ~ o n  snlpl~at.e ................ 
Iron oxide 
Silica ........................................ 
Alumina.. ................... 
lln~znesia 
V a t o r .  - Ci11'bOnic acid ................ 

Total .................. 

1.04 
...................................................... 

01.04 
....................................................... 

.......................................................... 
I n  excess 

2.88 
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Analyses of mineral rprings t New Hampshire-Continued. 

Constitnentn. SpringR-Con- Whi te  Mountain Pine  Grove Unity Sprinps- 
corcl Mineral Spring. Mineral Spring. Iron hpriop. I BirrMale i I i 

I I I I 

C.F. Chandler analyst (1818) J a m e s  A. B a h t  analyat 
b F. L. ~ a r t l e t t , ' a n a l ~ e t  (1882).' d 9. Dana Hayee, &yat (1874). 1 

VERMONT. 

(kainr 
per gnuon.. 

................. 
0.22 

.................. 
4.17 

.................. 
0.66 

.................. 
0.42 

Sodium carbonn ta 
Sodinm bicnrbonste ...... .... 
(:nlcium carbonate. 
(:nl(.irim birarl~onate ......... 
.Marnminm cnrl~onnte 
Jln. '~~esiu~n 1)icarbonate ..... 
Iron rnrbonatn. 
11on bicarbonnte ............ 
Soclinm cl~loriilo ............. 
So~lirlrn snlpllnt,o. ............ 

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

Prof. Edward Hitchcock, in a letter to Prof. C. B. Adams,' in 1846, 
describos a thermal spring a t  Beunington. He does not give the tem- 
perature, but compares i t  with the spring a t  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 nse of Highgate dates bwk to 1840. 

1 Reoond A M U ~  Beport on (feology of Vermont, p. 250. Burlington, 1846. 1 

1'ot;rasinm aulp'uate .......... 
C s l r i ~ ~ m  sulpl~nto 

.......... Sn(li1111i p h o q ~ l ~ n t e  
Iron ~ s i d o  . Silica ..................... ... 
A l ~ ~ n ~ i n a . .  ...... .... ..... ... . 
01.g:inio matter .............. 
Crcr~ic acid 
Cnrhonic noid. 

Total .................. 

(ftaina &aim 1 (ftatns per 
per galton: / per ga1lon.b Cnp. g~&m.c ................................................ 

0.19 .............................................. 
2.09 

..................... 
0.84 

............................... 
0.37 
0.38 
0.26 
0.07 ................................................ 
0.01 ........................................ 
0.02 
0. I? 
0.67 

...................................................... ................................................. 
5.92 

0.28 
.................................... 

0.65 
0.11 

.................................... 
Trace 

0.47 

0.18 0. 3.5 0. 10 

.................. 
0.81 

........... ..............,. .... ?. 10 
0.67 ................. 

Trace { 0.04 

5.66 
.................. 

1.47 

1.30 
...................................................... 

0.87 

................................... 

2.08 

/ ................. 
3.87 2.89 

Undeterminecl 1 .................. - 
15.52 1 11.67 I 



VERMONT. 

MneraZ spring8 oj' Vmmmt. 

Name and looation. 

Albnrgh Springs, Albnrgh Springs, 
Grant1 Isle Countv. 

Bearclsley Iron ~pr inga,  Alburgh 
Springs, Grand Isle County. 

Barrr illinera1 Spnnga, Barre, Washing- 
ton  count^. 

Bennington Thrrmal Spring, Benning. 
ton, liennington Connty. 

Berkshiro lIinera1 Sprinqs, West Berk- 
shirr. Frnnlilin  count^-. 

Bower Spring, near Hartland, Windsor 
Countv. 

Bnmswick White Sulphur Springe, 
Ernnuwick, Essex County. 

Central Spring, Sheldon, Rranklin 
County. 

Champliin Sprinz, near Highgate, 
Franhlin Conntv. 

Chester Medicinil Spring, near Ches- 
ter, Vindsor Connfy. 

Clarendon Mineral Springs, Clarendon 
Springs, Ilutland County. 

Elein Sprinz Panton, Addison County. 
Gdilfort~ ~1;neral Springs, Guilford 

Centre, X7indham County. 

Hasnes Xineral Spring, Hardwick, 
Cnledonia County. 

Hnrrin-ton Springs, 2 miles north of 
~necnhee, Vindsor County. 

Hi.41-ate Spring, Highgate Springs. 
lTrnDnlilin County. 

Iorline Springs, near Berkshire, Frank- 
lin County. 

L n n ~ n h u r ~ h  Chdybeate M i n e r a l  
Spring, Lunenburgh, Essex County. 

Martin3* Spring, north part of Shafts- 
bury, Benningtou County. 

Middletown Mineral Springs. &fiddle- 
town Springs, Rutland County. 

dfineral nprings: 
Near Back, or Pilotshnrg, North 

IIero. Grand Isle County. 
In South IIero Grand Isle Conntv. 
Ven t  of SLOW:, ~amoi l l e  County:.. 
I n  Williamatown, Omnge County.. 
I n  Calrot, IVnuhington County .... 
In  Vernon, U'iudhani County. 

Missis noi S p r i n ~ ,  3 miles south of 
Sheljon, Franklin County. 

Newhnrg Springs (Montehello Springs), 
Newbnrg, Oranoe Connty. 

h'orth Wolcott Spring. North Wolcott, 
Inmoille County. 

Plninfielcl Spring, Plainfield, Wash- 
incton Conntr. 

TToodstock. Windnor County. 
Sanrlcrson SpFing, 3 miles aonth of 

Sheldon Spring. Sheldon, Franklin 
Coi1nt.y. 

Sudbury Mineral Springs, Sudbnry, 
Rutland Connt,y. 

&ilph fir apringls: 
Sorthrast of Orwell Centre, Addi- 

eon County. 
TTO miles west of Tunbridge, Or- 

ange Conntg. 

D .- 5 Lr 
6 

% ;s 5 . " 

d 

Character of the  
watar. 

Saline anlphn- 
reteh. 

Chalybeate and 
uulphnretad. 

Snlphureted .... 

Snlphureted .... 

Snlphnreted .... 
Chdybeate and 

sulphnreted. 

...................... 
Snlpho-chalgb- 

eate. 
Caybonatad, cal- 

3 

3 

2 

2 

1 

6 

1 

Uaed commercially and 
as  a resort. 

Do. 

Resort. 

Waa aresort atone time. 

Uaed commerciaUy and 
a s  a resort. 

Little need a t  present. 

Used commercially and 
as  a resort. 

Used commercially. 
Five or eix years ago 

used commercially and 
a8 a resort. 

Was once n resort. 

Resort. 

Resort; Pso sold to 
some extent. 

Unimproved; once had 
considerable repnta- 
tion. 

Used commerciauy and 
as  a resort. 

Unimporhnt. 

Used oommercially. 

45 

............ 

............ 

............ 

............ 
1,000 

160 

.................. 

1 
3 

1 

6 

1 

iI 

2 

2 

1 2 

0 

53 

.................................... 

48 

.................................... 

46 

1 

1 

1 

........ 

............ 

.................. 
............ 

65 

............ 

...... 

46 

.................................... 

43 

.................................... 

.................................... 

.................................... 

.................................... 
......................................... ................................... 

120+ 

............ Snlphnreted .... Has been n resort. 

Sdine ........... 
Saline, chalyb- 

eate. 

.............................. 

Snlpho-saline ... 

Snlphnreted .... 
Chalybeate ..... 

.............................. 

.............................. 

Iron and snlphnr 

600 

(147) 

Ueed medicinally to a 
limited extent. 

Used cornmercidly and 
as  a resort. 

Has local repotation. 

.................................. 
45 

.................................... 

.................................... 

.................................... 

Alkaline, saline. 
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- - - - - - - 

Ana1,yat.s of mineral eprings is Vernwnt. 

.?fiaual @ag# qf V-1-Cantinoed. 

S-dbatbL 

%lezw*-p4 
OMge CIPPt rrev IhdJ F- cap4 
Wfndsor C0nnt.y. 

Borlhesaan 

Xesr Andover W m  mr ynt&. 
wssternpartbisnabnry Bn 

Cormty. 
Near C h e h  Oran e Co 
wm- put of k b i & : - ~ _ .  

kana Conntv. 
Nortbent of $tore Lamdb  Co.. 
 ear ~ a m ~ l l o n ~ p e l d r ,  W..~~DB~OD 
Conntr. 

V m u n t  Sp;inps, Sheldon, h k U n C o .  
~riopm, sastern part of War- 

wmEn% ashinjztm Connty. 
Welden Sprinzs, SL Alha~~, PMLU. 

County. 

ti a 
I 

9 3 -- 
.................................... 
.................................... 
................................... 
...... :--..--. ...................... ................................... ~ r s p p t . ( b e  

1 .............................. .................................... 
.................................... 

1 .............................. Bet -t. 

.................................... .................................... 

.................................... Unim roved and mr- A 

Nolidt. f f  rain8 
p n  g n l h . .  

Sodinm carbnnate ..................................... 
............................... Macnesinrn rarl)onate.. 

(:alr.i~~rn r:lrhonate. ..................... 
Irorr r.:trhonatn ........................................ 
31 :inp:~nme rarhonate 
l\l:ir.rrr.iirlm ~nlphate .  ................... 
Soriltlrn ~ n l p l ~ n t ~ ~  ......... 7.11 
l',tt:t~'ilnrn *r~l r~hate  ...... 
('.  , : r9.50 

..I r tirln urlIph:~fr. 
Sl~rl~irr,~ r h l o ~ i f l , ~  ......... / 8.76 
I'ot:~winnr (-1ill15Ae ....... 
l \I :~~rr~~!iirln~ <.lil,,ride ..... 5.02 
( : ; t l ~ . i ~ ~ n ~  oltlor.irlo ........ .' 84.81 
SOII:L .................. . .  
J'otnah ................ ... 
1l:t-nrnia ............................................................. 
1.in1,. 
~ l m n ~ o n i a  
r6 . r r011~ oxide 
All~rrlirl~ ................. ' 
So,lirlnr .................. , 

............................................................... r (:lllllrlllo 
Snlpltnric acid 
4::1rlv,ni1: &(:id (combinerl). 
Si1ii.i~ wid 
Ir~~olnl, lo uilicn. ........................................ 
Ir~wol~~ltln matror ........ . ' 0.80 
<:~.,ui. a c i f~  . I 

Grain8 
per gal1on.b 

3.02 

....'............................................................ 
e2.,4( -) 

................................................................. 
............... 

............................................. 
........................................... 

.......................................................... 
....................................................... 

............................................. ........................................ 
......................................................... 

............................................. 
............................................................ 

.................... 

Grain8 
per gallon.. 

2 40 
0.60 

15.18 
2. OD 

2 41 
............................................................ 

.............................. 

h0.60 
........................................................... 

:... 0r,,n11ia nnt,tcr. .......... 1 j.... ....................... 
0r~ : ln io  #nil arid ......... / 
J,n"* ..................... .............. -- 

Total ........... ... 38.00 1 5.76 

hA. A. II:tvc.!i. annlvut. fmi t l l  potassium snlphide. 
- A .  A. nnrl S. Dnnn'nayes, nnalyrrt8 (1869). sWith calcium carbonate. 
'Peter Collier, analyst. b With traces of nitrate of potash. 

(144 

r 
D1g1t1z.d 13)) o??'T ? 

IC' 

I Gr+E in 1 
Grain8 mrlnc.ft., nboat 

per gallon.. 7 ga1lonn.d 
%. 74 

............... 10.12 

............... 26. R L  

............... 11). 68 
8.41 

............................................. 
............................................ 

........................................................... 
............... 

1 1.15 
1.74 

10.43 
........................................................... 
............................................................ 

0.76 .............. 
1.11 ............... 
1.51 ............... 
8. 74 ............... 

Trace ............... 
0.85 ............... 

Trace 0.67 ............... 
............... 

0.58 

............... 
O.FR 
0.69 
9.17 ............... 
0.99 ............... 

.............................. 
1 64 ............... 

................................. 
0.40 

Ganos. 
Carhonia acid 
N i t r o p n  ............................ 

------ - .  
Cubic inches. 

........................... 1 46.16 ....I 9.63 

30.18 / 26.92 1 M.75 
- ,  -- 
I ........................................ 

............... I ::::: .......... 1 ............... 
I - Wit,ll calcinm chlnride. 

: 

. C. T. ,Jacknon, annlyut (1868). 

............... 
.................... 

............... ............... / 



A~olysee of' nhiseral aping8 in Vermont-Continued. 

S. Dam Hayes, analyst (1867). 
Profensor IIall, analyst. f With ammonia. \a! R. 

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

Professor Hitchcock, in the reports on the geology of Massachnsetts 
made in 1833 and 1849, says that chalybeata springs are common 
throughout the State, occurring in nearly every town, asually rising in 
low grouud containing bog iron. Many af these springa 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 ie mid to be slightly thermal and 
in the extreme southwestern part of the State, near Momt Washing- 
ton,, there is reported to be another similar spring. 
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I _ _  

(frnins 1 h a i u  

-1 8-- 

Sodium carbonate.. ...... 
Orainn 

per ga1m.c 
0.40 

Potassium carbonate ..... 3.67 ............................................. 
Magnnoinm carbonate.. .. 1.22 5.83 0.24 
Calcium c,arbonnte ....... 1.02 

... 
17.60 

Ammoninm carbonate. Trace 
Iron carbonate 

per gallon.. per a o n .  
1.22 1 L3.70 

Brains Brains 
per gal1on.d / per gallon: 

........................... 
1 ............... 

............................................................ 
Potassium nitrate ...............................-.-..-. 0.40 ............... ............... 
Sodium ual hate .................... 2.45 0.24 17.12 I ............... 
Calcium ~ofpllate. .  ....... : ::: ......................................... 13.20 1 ............... 

........................................... ............... I ron  8ulph:lte ............ 48.60 
Iron phospl~ate 0.40 ............................. 
Sodium chloride .......... 0.17 23.44 0.32 
Potassium chloride. ...... 0.74 
Magneuinm chloride ................................................. 34.00 ............... 

............................. 

.............................. 

Poclium sulphide 
S1)11% 
Potash 
Nagnesia. ......... .... 
Lin~ti  
l inrnonia ...................... 
Ferrous oxide ............ 
Sodium ................................. 
Chlorine.. .......... ... 
Sul%hufic aoid. 
Gal onlc acid (combbed). 
S~l ic i r  acid ............... 
In*olnble silica 

45.04 ................ 

Organic matter ......................................... f0.24 ............... 
Crrnic acid ............... 0.90 ............................................. 
Loss ................................................ 8.64 

................................... 
................................................................................ ............................................................................... 

.............................................................. 

0.32 

................................................................................. ........I.......... ___.. 
0.03 ............... 

I.. ... .... .. ... 
............. ....I.. ... .. ... .... 

............... 1 .... ..-. . .  
4.01 
0. 09 
0. 17 

Trace 
............................... ............................... 

............................................................ 
............................................. 

8.80 
0.81 ....................................... 

..................................................................... 

.............................. 
I. .............. 

I. 08 
Trace 

0. 0 L 
0. 15 
0. I6  
0. 51 
2. 1 1  1 4 . r  

........................ 



MINERAL SPRING8 OF THE UNITED STATES. L B U L L ~ ~  

x8mal upring6 of' Mauuaohwetta. 

Name end location 

% h H 

Charmterof the ! Remarke. 
water. 

0 I 

A1landlla s p ~ n K r l . C 9 W e 8 t  Roxbnrynry .... u a d  wmmerciaUy. folk Connty. 
BerkshireSodm S ring8 near Great Bar- 2 Do. 

rington ~ e r k s t i r e  cbnnty. 
~r t l l lehe& Spring. Worceeter Co., 1 Alkaline ........ Do. 

ne:w H~.aggville. 

cpster ( 'onnt,~. 
Bro~~litield Spring, Brookfleld, Wor- 

nlubeate npr;ngr: 
Oh Sonth llncller Ram shireConnty 

Ilsrrtirlfl. ~ = & k l i n  8ounty ....... : 
C r y ~ t a l  Mineral Springs, Stoneham, 

Middlescs Connty. 
Coldllrook Mineral Springe., Coldbrook 

Springs, \Vorcester County. 
Con~rnonwealt'h AIinornl Spring. Wal- 

thxm. Mif idle~t~s  Connty. 
Ec l~o  Gror19 Mineral Spring, Lynn, 

Ensex Countr. 
E r r r e t t  Crystal Spring, Everett. Mid- 

cllos?s Countv. 
Hopkinton Sp<inm, Hopkinton, Mid- 

d l r s ~ x  Conntr. 
Menilon Mine'rsl Springa, Mendon, 

\lworcester County. 
dlinural sprinfla : 

Adan~s. Rerkshire Connty 
1'ittstit.ld. Herknhiro Connty 
On(. r1111e from South H ~ l l e y ,  Hamp- 

shire Cor~ntr.  
W~*a t  ~ e d w a i - ,  Norfolk County 
Sprinpfi~ld, IIampden County.. 
13'iro l~illes 8011th of TViUiamfltown, 

Uerkullire County. 
Near XIonnt Washington, Berk- 

~ l l i r e  (;ounty. 
One or twomilessonth of Hinsdale, 

Berk~hire Connty. 
Mineral Spring (pool), Sbotesbnry, 

Franklin Coantv. 
Mount M i n ~ n l  Springe, Shntesbnry, 

Franklin (:onnty. 
Sulphur Springs, two milea northeaet 

ot Sort11 Blandford, Hampden Co. 

2 

2 

2 

1 

1 

1 

1 

3 

Unimproved. 

co-mia~y. 

Resort. 

Used commercially. 

Used commercially and 
a$ a resort. 

U ~ e d  commercially. 

Wa8 once a resort. 

Once need as a resort. 

Once need an a reeort 

Do. 

.................. C a r b  o n a  t e d  
chalybeate. 

100 BO .................. 
.................................... / 45 1 ........ , { :I s l ~ ~ ~ ~ ! y c h a l f i ~ t  

Salpho . chdyb- 
eate. 

Alkdine ........ 
Carbonated ..... 
Calcic-saline .. ..I 
C a r h o n  a t e n  

chalybeate. 
Carbonated ..... 

........I.. .... 
600 

.............. 
3,000 

.................. 

.................. 

48 

...... 

............................................ 
.......................................... 

.................................... 
....................................... 

............ 

............ 

.................. 

........................................ 
Tep- Contains nitro- 
id. gen gas. 

46 i .................. 
I 

Sulphnreted .... 

.................................... 

................................ 

................................ 



MASSACHUSETTS. 

Analyam of mineral apnpnnga in Mmaachwetta. 

Constitnents. Spring. B$:~,"im Echo Grove Mineral Spring. 

.Sodium carbonate.. .................. 
Sodium bicarbonate 
3Ingneainm carbonate .............. 
3Innnesinm bicarbonate 
('nlcinm carbonate ................... 
.C.~lcinm bicarbonate 
Iron csrbonatt.. ...................... 
Lithium bica~rbonate.. 
Sotlinm snll~hate. .................... 
Potas~inm unlxbat: ................. 
Sotl~um rl~lori o .................. 
Silici~: acid in 8olnt1on 
S~l lca  ................................ 
Iron ................................................................. 
Alumina.. ........................ ..... 
,Orcanio matter .................... .. 
\\'nter of hydration .................. 

Wi1ll.m Bi ley Nichols, sndvrt. fSsmuel Cabot, jr., +pat (1882). 
E. COHIOII 8fk.81t. 8~aly11t (1885). 8 Iron oxide, ammonm, iom, organlo mattar, all 

* 5. Dana He es, analyst (ISID). q u a 1  0.60. 
dCharles R hetoher,  analyst (1880). b With frea ammonia. 
*A. A. Hay-, snnly~~t. 
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-Soclinm bicarbonate. 
lIa,pesinm bicarbonate 
Calcinm bicarbonate. 
J'ntnnninm nolpllate ........................ 
Cnlcinm nolphnte 
Niti.att.s 
Sodium chlori~le 
3In~mcainm chloride 
R~liric arid in ~olntion ............... 
S11ic.t 
1 ron oxide ........................ .. . 
11 on ........................... ... 
Alumina. 
Limo .................... .. . ... .. .. . 
lLn.mesia ............................ 
l '<,tnrl~ and soda ..................... 
C!~l<>r.ine.. ........................... 
Snll~linr ., ..................... ...... 
Sl~li,huric wid ................... 
Arnn~onia.. .......................... 
All)u~uinoid ammonia. 
Crrnic  arid .......................... 
Orrmnio matter ...................... 
Lnw ................................. 
T n t r r  ofhyclration .................. 
Tointilo mnttor (on ignition). 

Total .......................... 3.30 ' 3.48 4.01 8.41 1 
I Coldbrook  spring^. 1 

fia<m 1 0- per gallon: perga l l~n .~  
0.03 1 0.27 

Grains 
per gallon.' 

................................................................. 
................................................ ....,. .................................................... 

........................................................ 
..................................................... 

................................................. 
1.27 

............................................................... 
(g) ................................. ........................................................................... 

0.81 
0.26 
1.48 
0.41 

1 
( 8 )  ............................................... 

2.20 
f rb.69 

24.28 
........................................ 

Grains 
per gallon.' 

................ 
0.10 

................ 
0.76 ................ 
1.38 

0.41 
0. W 
0.37 

............................. 
Trace 

................................................. 
0.40 ............................................. 
0.70 ................................................. 
0.02 ............................... 
0. 37 
0.15 
0.38 ............................................... 
0.57 

To td  ......................... 1 31.60 / 20.80 

Grains 
per ga1lon.d 

0. 7Q ............. 
1.43 

................ 
4.27 ................ 

................................ 

................................ 

............................... 
0.07 
1.18 
0. Fi 

Tract. 

0.55 

0.80 

0.07 
0.03 
0.33 
0.14 
0. 31 

0.52 

&aina 
per gallon.* 

............................................................. 
.................................... 

1.11 

0.82 

0.1656 1 2.450 

................ 
No trace 

................................ 
0.29 
0.39 - 

................................ Trace 
0 . n  ................ 
0.39 

Parts 
per 1,000.' 

0.0213 

0.0350 
Trare 
0. 0060 
0.034" 

................ 
0.0160 

Trace 

............................... 

Grains 
per g a l l ~ n . ~  

0.501 
O.lf.1 
0.447 
0.611 

............... 

................ 
0.340 ................ 
0.370 

................ 
................................ 

f Trace 

................ 1 :  ............... 
0.50 

:::::::':::::::: 
................................ 

32j . - 

1.20 

( 
16.64 

................................................ ................I................ 

................................................ 
h0.0001 

0.0530 ----------- 

................................ 
................ 

................................ 

................................ 

................................ 

................................ ................ 
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EHODE IFILAND. 

The record of minbral springs for Rhode Island is somewhat meager 
and so far aa we can learn the springs are of comparatively little import- 
ance. I t  is said t,hat, in connection with the spring near Pawtuoket, 
there was in operation for a number of years an extensive water-cure 
and medical establishment. 

There map possibly be a few springs in the State that have w p e d  
notice, and if so the waters are likely to be 8omewhat ohalybeate, 

Conatitaenta. / Ochee 8prfnga. / HoUy Spring. 

Grains Grain8 
per gallon.. per 

Calcinm carbonate.. ............................. .. ................... 1 ;: i!: 1 0.43545 ........................ .................. Mamesinm carbonate ..... 0.24516 

p..urtS. 

Unfmpnwed. 

Onoe a watm onre d' 
ssnibrfum. 

Water is sold 

Wabrlsbottledmd.olb. 

Unimproved. 

Name md loostion. 
s .  

Cranotm Minerd Spring, 011 8ocb 
noaset Hill Cnrnston Townohip, 
~ rov idencd~onn ty .  

Cumherland Sprin Cumberland 
Hill Providence &anty. 

Darling's MinernlSpringa, near% 
tncket Provfdence Conn 

HoUg siring. 2 miles eost %woon- 
socket, hovidenoe County. 

Ochee Springs John60 Townohip, 
a milea frod Providtnce, Provi- 
dence County. 

~o~l711m snlphate .::... ................................................ ................................................... Calcium an phate 
....... ................................*..... ~otailsinm nulpb#bbe ..... 

Sodium chloric o ................... .... ........................... 
Potansinm chloride ............................................................ 
Silica ........................................................... 

.John K. Appleton, & y ~ t  (1880). ' E d A  & Odder, analyst (le88). 

(162) 

R G  

1 

U 

............................................................ -'.lnrnina.. 
iron oxide ........................... ... ..................... ............................................. Innoluble mineral matter ....................................................... Organlc matter 
Volatile matter ..... ... .......................................... ..... 
Unrletemined ........................................................ 

.................................................................................. Loss 

Total ........................................................... 

Warwiok Neck Xinerd spring., .................... 
Warwiok Neck, Kent County. I 

0.414 
0.443 
0.881 
0.566 

............... 

C M y b e a b  ..... 

--- 
..................... 

.................... 
180 

500 

............... 
0.37125 ................ 
0.34439 
Trace 

0.60707 

I 0.747 1 0.03619 

0.583 
0.876 
0.155 

8.989 

E.4 

0 

...................................... 

...... 
U 

................ 
0.46697 

............... 
0.00352 -- 
2.51000 

..... CWybeate 

C h d  beate bud 
.&phmted. ....... Alkaline 

Alkaline, alate.. 



CONNECTICUT. 

The mheml springs of Oonnecticut are comparatively unimportant, 
a t  least in point of number, and, so far se known, they are feebly 
mineralized. They are mainly weak chalybeate~, occurring under the 
same circumstances as do those of Massachusetts, in deposits of bog- 
iron ore or in connection with iron pyritea. Some are also feebly sul- 
phureted. Although the majority are unimproved and but few are uwd 
wmmercially, many have considerable local reputation. Prof. 0. W. 
Shepard in 1837 speaks of the springs at Stafford as being the moat 
important in the State, and t2hh is still the w e .  This locrality ie the 
only one given by Walton. Many of the places once resorted to are 
now abaudond. The present list is made up from Professor Shepard's 
report, supplemented by information acquired by correspondence with 
various pereons in the State. 

B d d  Hill Spring, Portland, Middlesex 
County 

Ohal!!beatc spn'ng8: 
(,ro~uwell. 3liddlesex County ...... 
Two miles wt of Sonth Kent, 

Litchflelcl County. 
Four milt.q west' of Litchdeld. 

Unimproved and nnim- 
portant. 

.................. 

Improrrnl about Sn prnre 
ngo: ~ ~ ~ ~ i n t p r u r v d  now. 

0 1 I 
1 Cbalybeate i ..... 

Conutr.. 
The I'od. North Haven. New Haven 1 1 480 1 50 I.. ..dd .......... I Has local rentitation. 

I '  
Litohfirld Colrntv. 

Col l in~ nil1 Sprint, Pbrtland. Middle- 
sex Couotr. 

Holbrook liinernl Spring, Lebanon, 
S e a  London Count,\.. 

I<enyon '~  Jlill Spring, Colcbenter. New 
Lo~~alon Connty. 

Y i n c n ~ l  Sprinzs, Xor t l~  Toodrtock, 
TTi~~rlh:~nl C~)llntv. 

oxiot,d Spvin:. ~ i f o r d ,  New Haven 

I.___._ 
I.._._. 
I . _ _ _ _ .  

............ 
I 

..................I 

............ ..._.............. I 
I 

Coanir. 
The 1,001, Salisbury, Litchfleld Co1mt.y. 

The Pool. S~field,  Hart,ford County.. . 

.................. Unimproved and nnim- 
portant. 

Snlphnreted ... ., Improrcd 15 yenw ago. 
I Used locally. 

S n l p h n r e t e d  Oncn n r e M n  
chalybeate, &a. 

Chalybeate ..... i used commercially. 

.............. 

.................. 

4 :: :..... 
............... 

StaiTbrcl Spring*. Stafford Springs, Tol- 
lancl Couuty. 

Stnrk Mincrnl Sprinp, Boernh, New 
London Conntp. 

Stl.r,uz's Ilill Spring, Colch~ster,  New 
Lon~lon Conn1,r. 

Snll~hllr Spr~n;, xepang, Litchfleld 
Couutp. 

.:.. 

................................... 
.... 

1 

1 

f ..... Resort: most important { in tho State. 
.......... Uuncl commercially nnd 

............ 
ns a resort. 

1 Has local reputation. 

1 Unimproved. 

........ 

............ 
....I.. ................ 

, Snlphnreted .... 
I 

Once had a licnl reput& 
tion. 

Wan n resort 30 Tears 
n,go: has l o ~ a l r ~ ~ ~ ~ t n -  
tlon. 



MINERAL mRINGlS OF THE UNITED STATES. ( s u u 8 t  I 

1 W. ps7 gall. ~ r s .  pcr g d l .  b 
Sodinm bicarbonate ................................................... 0. 29 
Potaesium bicarbonate ............................................... 0. 10 
MaDe8inm bicarbonate 0. 33 
Calcinm bicarbonate 1. 93 
Iron carbonata ........................................................ ............. 
I ro~ l  bicarbonate 0. 06 
Sodium nnlphate ...................................................... 0. 18 
I'otannium sulpbate ................................................... 8 Tracc ................ 
Lithium ~ u l p h a  te ..................................................... / Trace ............ 

..... M:~,zu~ninrn nulphate .................................. .... .... 0.62 1:::: ............ 
............... Calc.imu salphilte .................................................... 1 1.10 

Sodium clllori~le ...................................................... 0. 3* 1 0. 33 
Silicic acifl 0.85 
Sillca and insoluble matter ........................................... 1.33 .............. 
Orpanic matter ....................................................... 1.27 ................ 
Loss. ................................................................. .......... -- 

......................................................... Total.. 6.22 3.37 
I 

CIeorpe B. Barker, d p t  (1878). b S. W. Johmon. naalyst (1880). 

NEW YORK. I 
New Pork is diatingnished among her sister States for the number 

of her mineral springs. On the list she is credited with a greater nnm- 
ber of localities than any other State, which may b'e due to the fact 
that attention ha6 been more drawn to the subject of mineral springs in 
New Pork than in most other States, probably on account of the com- 
mercial success of the Saratoga Springs. I t  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 Profasor 
Beck in Vol. 111 of the New Pork Geological Reports was very complete 
for the State a t  the time it was published (1842). Since then many 
springs have been discovered. .Some considered unimportant a t  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 sulphnreted. As to the solid mineral contents, saline and chalybeate 
springs predominate. Thb I~ighest temperature reached by any of the 
springs is a t  Lebanon, where the thermal spring attains 760 F. Several 
of the springs a t  Saratoga and Baltston 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 Pork mineral springs 
is the occurrence of springs containing free sulphuric acid, as springs of 
this class are somewhat rare. The most celebrated spring of this class 
in New Pork 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 
tw a place of resort, the first hotel for the accommodation of visitors 
having been opened there in 1774. I 

(1W 
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XtIW*d 

. Name and location. 

Adimndack Mineral Springs. Whitehall. 
Washington County. 

Albany Artesian Well (500 feet), 81- 
ban? Albany Couutv. 

~nl,ui/n Spring, 4 miles west of An- 
burn, C a p p a  County. 

Avon Sulphur Springs, Avon, Liv- 
ingaton Conntv. 

Ballaton Spa Springs, Ballston, Sara- 
toga County. 

Artesian Lithia Spring ............ 
Franklin Spring. .................. 
Iron Spring. ......... ........ 
Sans S ~ ~ u c i  Spring ................. 
Oi~ited States Spring.. ............ 
Washington Lithia\Vell.. ......... 

Barton Snlphar Spring, near Waverly, 
Tioga C011nt.y. 

Byron Acid Spring, Byron, Gene~ee Co. 
C&iro White Sulphur Springs, Cairo, 

Greene County. 
Ualeic springs: 

Near Sempronins. Cayuga County 
Sca r  Chateanga~, Franklin 

Conntv. 
On Ots kapo Creek. Stark Toan-  

3 ship.$crkimer County. 
Near Starkrille, Herkimer County. 
A t  Calrdonia, Livinaston County.. 
Near Carteraville, Nonroe County. 
I n  nonthwestern part, ofmheatland 

Tounship, Monroe Count,y. 
I n  Ca th~r ' s  Cave, near f i i a ~ a r n  

Fall*, Niagnra County. 
Near Syracuse, OuondapaCounty.. 
A t  3lanli1rs Centre, Onondsga 

Connty. 
A t  Onondaga, Onondaga Coontn 
North of Otisco Lake outlet, iln. 

ondaga Conntr. 
A t  Schoharie, Shhoharie County.. 
Four miles northwest of Gouver- 

nour. Saint Lawrence County. 
Near Ithaca. Tonlpkins County. 
In Washington County. 

Canoga Springs, Cauoga, Seneca Co. 
CavnnaMiuernl Sprine 24 miles north 

df (?aYn*a Cayuga C&mty. 
Ohnlyb&te"&rings: 

Fi re  miles northwest of Auburn, 
Cayuga Connty. 

Four or five milor, from West Tmy, 
Albany County. 

South of Canaan Centre, Columbia 
county. 

Livingston, Columbia County 
Near Siilney Plains. Delaware Co.. 
Two miles from Bloomville, Dela- 

ware Connty. 
Three miles above Walton, De la  

ware County. 
4 

Near U ton Pond Dutchese County 
Near IC!iue's coders ,  ~ u t c h e s a ~ o .  
Near Williamsville. Erie County 
Two milcs north of Elba, Genesee 

County. 
Xorth part of Varreu Township, 

Herkirner County. 
Bethel, in Stark Township, Herki- 

mer Couutv. 
South part o t  Pit,tsford Township, 

3 I o n m  Connty. 

Remarks. 

Used commercially. 

Has a local repntsdion 
and is sold to  small ex- 
tent. . Used commercially afid 
as  m resort. 

Resort, 

Ueed commercially. 

Do. 

Resort. 

Unim roved. 8- 

Used cornmemially. 

Used locally for medio 
inal pnrposea 

Unimproved. 

&1g6 0f N6W Pork. 

6 %  

2 

1 

1 

4 

1 
1 
1 
1 
1 
1 

...... 

1 

--- 

200 

............ 

............ 

7,680 

5 ........ 
4,000 

........ 

........ 

................. 

................ 

0 

38 

50 

.................................... 
52 
52 
...... 

................ 
50 
49 

.................................... 

.................................... 

.................................... 

................................... 

.................................... 

.................................... 

.................................... 

................................... 

.................................... 

Chalybeate ..... 
.......... Saline 

Snlphuretsd .... 

...... do ......... 

Saline .......... 
.... do ........... 

clo ........... 
........... do 
........... .... do 

.... do ........... 

Acid ........... 
Snlphureted.. .. 

.................................. 

.................. 

...................... 
............................................... 

50 

(155) 

...................................... 
.................................... 

..................................... 
.................................... 

...................................... 
...................................... 

.................................... 

.................................... 

................................... 
.......................................... 

.................................... .................................... 

.................................... 

.................................... 

.................................... 
...................................... .................................... 
.................................... 
.................................... 
.................................... 
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Mineral rpingr of NmoYork- Continued. 

Chnlybeate ping*-Continned. 
S e a r  Lewi.ston, Sinearn Connty 
\~nnBnrenToansb~p.@uondagaCo. 
S c a r  'A-rst Point. Orango Conntv.. 
Shawangnnk 11t.. ~ m n - c  C n ~ ~ n t y . .  
S t a r  Band I,alira. R r n n ~ t l a e r  Co 
I n  Riclinroncl County 
1:etrrren T r ~ t  S e c k  and Lloyd's 

S v r k ,  Sntfijlk (:on:ltr. 
SearSort2ll3lenlir~i11i, $choharieCo. 
I n  Stenbpu C o n n t r .  
Threo miles t'rom Sag Harbor, Suf- 

folk Co11nt-. 
Horton's l'oiut. Snffolk Conntp. 
Hudson's Point. Rirerhead. Snffolk 

.................. .................. 

.................................................. 

................................................. 

~ n l m p n a n t  

N o t n s e d a t  p m ~ ~ n t .  

Resort. 

Used commemidly a n d  
aa a resort. 

Reaort. 

DO. 

DO. 

SaIIihriIuU and reeort. 

o 1 ...................................... ................. 1: .............. / .... .................:.................. ........................................ 
.................................... 
.................................... 
.................................... 

...................................... 
.................................... 

....... ....... .................. .................. 
............... 

.....-....... Solphnreted. .  .. 

.....-. 494 do ........... I 
.......... 

... 
tario Countr. 

S m d a n d a n f m p 0 r t m t .  

Clinton Sprin;, Cliff street, New Pork ,  
Scm Tork  Conntv. 

Colr~mbia Whittx Snlphur S p r i n p .  4 
niilea north of Hndnon, C o l ~ ~ r n b i : ~  Co. 

C r ~ s t a l  Sprin.gr. Cryntal Spring. T a k a  
ouuty. 

ton Collntr. 
Dnrien M i n k 4  Spring, Darien Centre. .... Acid ............ Used cornmercldy. 

Grnesre Connt? . 
D a r r o a  Spring, sonth of Raldainsrille. ........... Calcio, sulphur.. H a s  a local repntation. 

Ononrlnza Connty. 
Deep Rock Springs, O~wego,  Oswego ........ 

Couuty. 
Dinmonrl Rock Mineral T e l l ,  William- 

son, Wayne Co~lnt r .  
Dostat.ter's Mineral Well (Longn~nir's 1 ........ 

Well), Rochester. Monroe County. 
Dryden Springs, hnlf milo west of 

Dry[len. T(lmIl*inl County. j ...-.. . 

Danarille Springs. Danxville. Livings- .... Alkaline, calcio. 

...... ~. 
g ........ 
6 1 1.250+ 

Tillage. Ounn<laga Conntv. 
Elkhorn Splings, north of Mnnlios 

Encclsior Spring, Syrncu~e; Onondaga 
County. 

FRirpurt Mineral Sprinqs, Fairport, 
JIcmroc County. 

Floritla Springn. Florida Township, 
Ilontzomery Cnnntr.  

Frnnklin Springs, C o w l ~ ~ r i l l e ,  Wy 

55 

48 

........ 3 

1 ' 1,000 
I 

I 2 ............. 
2 ........ 
1 ........ 

............................. 
Saline. snlphn- 

reted. .................. 

onling C tnnty. ...................... Groro Spriugs, nenr Hanimondsport, 
Stpullen Conntv. .......... TIalleck'n Spring: near TTent,moreland, Saliue 
Oneida Connty. 

.... ...... E a r r o r g a t a  Springs, Ronsulner .I Snlphnreted 
Count?, 3 miles from Albany. ......... ......... Kinnsleg Springs, near hlarion, T a y n e  40 , SalinoP 
Couutr.  

60 

48 

43 

40 

TVas improved and U S Q ~  
a8 a r~>sort. about I838 
to  1840, b n t  in now u n -  
improred. 

Unlmprored. 

..... ~ e b i i n o d  Thermal f i  ring Lebnnon Used w m m e r c I a ~ y  a n d  
Springs, Colnmbia 8o)onaty. 1 a s  a resort. 

(133) 

reted. 
Saline, sulphn- 

Saline .......... 
Snlphnreted, &c.l 

Solphnretad .... 
.................. 

Local resort. 

Used commercially a n d  
R B  reRort. 

H a s  a local reputation. 

 LOO^ resort. 

Resort. 
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Lockp6rt Mineral Spring, If miles 
north of Lockport, Kingsre County. 

Madrid Springs. Madrid Springs, 
Snint Lawrence  count,^. 

Nassenn or Saint Regis Springs, Has- 
senn, Saint 1,nwrenco Conntv. 

Nessena Sulphur Springs, 3 d e n  east 
of Sgrnruse. Ononrln~a Count,v. 

Mineral Spriugs, I i  n ~ J e s  northmest of 
Cn~ugra Cagnga County. 

Minhml ~pr ings .  Mineral S p r i n g s .  
Sc11oh;irie County. 

diinernl springs: 
At  \Vatrrrleit Centre, Albany 

County. 

A t  Montezuma Caynga Connty. 
 ear crown point, 'Essrs County.. 
h'orthwestern part of Colnmbia 

Township, Herkimor Connty. 
Two miles northenst of Pittdtbrd, 

Ifonroo Conntv. 
h'orrh of Elbrirlhe Onondaga Co.. . 
At  Quaker Sprin",&s, Saratoga Co.. 

Monroe Springs, 5 miles from Roches- 
ter, Jlonl.oo Conntg. 

Nunticolre Snlphur Springs, near 
Lamb's Corners. Broome County. 

Nnnda Mineral Springs, Nnnda, Liv- 
iugnton County. 

Oak Orchard Acid Springs, Alabama, 
G~nesee  Connt 

Pitcher Springs, k t c h e r  Springs, Che- 
nnnpo Connty. 

Pittslord Sulphur Springs, Olcott's 
f.rrnm, northwest part of Pittsford 
Ton-nship, Jlonroo Conntr. 

Reid's Ninrral Spring, South Argyle, 
XVashington Conntv. 

Rir11fil.ld Sl,ringn, kichtield Springs, 
Otaego Connty. 

Riga Xineral Springs, Riga, Monroe 
Connty. 

Sanqnoit Snlphnr Spring, near Sau- 
quoit. Onriila Connty. 

Saratoga Springs, Saratoga County 
Cl~ampiou Spring .................. 
Columbian Springs ................ 
Congress Sprlng. ............................... 
Crystnl Springs ..... ...... .. 
E ~ I S  Spring ....................... 
Empire Spring ...................................... ............ Eureka, Spring ......... 
Excelsior Spring .................. 
Flat Rock Spring.. 
Geyser Springe.. .................. 
Hnmilton Spring ................................ 
>lathorn Spring ..................................... 
IGph Rock and Apollia Springs ... 
111clian Encampmcnt Spring 
L;iko Salpl~nr Spring. 
Xi~incbaha Spring. 
hlonron Spring 
Old Red Spring. ................... 

.................. Pnvil~on Spring.. 

Pntnam Springs ................... 
Saratoga A (or alum) Spring. 

............ ........ Saratoxa Seltzer Spring Not nsed commercially 
a t  present. 

(167) 

2 

3 

2 

1 

3 

8 

1 

3 

1 

1 
4 

6 
1 

1 .................................... 
3 

2 

1 

.................. 

700+ 

5 

120 

.................. 

.................... 
..................... 

.................. 
............ 

................... 
................. 

30 

............ 
.................. 
...................... 

8 

........ 

.................. 
4 

2,500 
........ 

129 

33 

900+ 

1,000 

...................................-............. 
.................................................... 

...................................................... 
60 

0 

.................................... 
45 

50 

.................................... 
44 

.................................... 

.................................... 
.... 

.... 

47 

.... 
....................................... 

49 
55 
51 

................................... 
45 

46 
491 

........ 
........................................... 

.... 

40 

Saline .......... 

Saline, snlphn- 
rrted. 

Snlphnreted .... 

.................. 

S n l  h n r e t e d ,  
chabbeate, csr- 
bonated. 

Saline. .......... 
.do ........... 

Saline, snlpbn- 
reteil. 

Saline? ........ 
Snl hnreted .... 

........... ....a& 

Saline .......... 
Acid and cha- 

lybeate. 
Suiphnreted .... 

do ........... 

Carbonated, sa- 
line. 

S u l  h n r e t e d  
chagbeate, and 
salino. 

Carl~onated,cha. 
Igbeate. 

Saline .......... 

Snlinecarbonated 
.... do ........... 
.. do ........... 

...................... 
.............................. 

Salinecarbonated 

Salinecurbonated ........... do 
.... ........... (lo 
-......--.-....-.. 
Sslinecnrbonated 

do ........... 

Salinec.zrhonated~ 
... .......... 

Unimproved, bnt used 
by residents of Lock- 
port. 

Unimproved a t  preaent. ' 

Used commercially and 
as  a resort. 

Has local repntation 
and is sold. 

Unimproved a t  present; 
was once a resort. 

Unimportant. 

Sold to some extent. 

Unimproved. 
Do. 

Reeort and vater  i s  
sold. 

Used commercially. 

Once a resort. 

Locnl resort. 

Resort. 

Unimproved. 

Resort. 
Used commercially. 

Do. 
Do. 

Surface spring. 
Uscd commercially. 
h'ot in penera1 use a t  

prenent. 
Uscd commercially. 

Do. 

Do. 
Do. 

Abandoned. 

Used cornmorciall~. 
S o t  nscd commerciaYy 

at  present. 
.... .......... d o .  U ~ e d  conln~ercially. 
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K~ueraZ of Nsco Pork- Continued. I 
C 

2 
- 
$ 
a 
5 
3 

Characterofthe 
water. 

F 

?" 
2 
0 
7 2 
2 E  
.sa 

5 :  

1 

Remarks. I 
I 

Name and location. 

Used commerclaUy. 

DO. 
DO. 

Do. 
\ 

DO. 

Used for bathing. 

Used commeroially and 
a s  a resort. . 

DO. 

Unimproved. 

DO. 

DO. 

Do. 
Unimportant 

Unimproved. 

Do. 

Do. 

Do. 

Usedlocany. 

: ;  

'Z 
B 
c. 0 

h k  

Saratoga spingu-Continned. 
Star Spring (formerly Walton or 

I o d i ~ ~ o  Spring):, 
Triton Sprlng (klssingen) 
Gnion Spring ...................... 
United States Spring 
V i c h ~  Sprinr: ...................... 
Walton Spring (same MI Stnr) 
Washington Spring .............................. 

............ White Snlphnr Springs 
Seneca Spa or  Deer Lick Springs, 4 

miles east of Boflblo, ISrio Count,y. 
Sharon Springs, Sh;lron Springs, Scho- 

harie C'onnty. 

Shea's Spa, McDonough Township, 
Chenango Countr. 

Slaterrill? Magn&io Springs, Slater. 
r~ l l e .  T ~ ~ m p k i n s  Conuty. 

Spencer Spriiipn. Spc.nccr, Tioga Co 
Sulphrrr q ~ r i n q s :  

dt Wt,nclt:ll'a Hollow, near Albany, 
Albanr Countr. 

A t  Cocykans, nibany Conntv 
A t  Gn~lclcrland. A l h a n ~  County 
Fonr milen wcst of Rensaelsorrillo, 

Albany Connty. 
Two milcu west of Auburn, Cayuga 

Colmtr. 
Ono and one-half mile8 north of An- 

b m ,  Cayuga Connt,~. 
Two nliles north of Union Springs, 

Cayoga County. 
Near Randolph, Cattaranma Co 
Xear Tan  Bnren Ilarbor, Chantan- 

qna Cuilnty. 
Near E'redonia, Chantanqna Co 
Near Sheriditt~, Chantanqua Co 
Near Laona, Chnutanqua (:onnty 
Twomiles from Nomich, Chenango 

Connty. 
Near Pl~arsalia, Chenango Connt,y. 
Near Ilerkmantown, Clinton Co 
Near liinderhook, Columhis Co.. 
Near>l~llers,  in Clare~ack Town- 

ship. Colnmbin Coi~nry. 
A t  Oakhill, near Catskill, Colnmbis 

Co1111ty. 
A t  Prel~le, Cortland County 
Threr miles from Chehocton, Dela- 

ware County. 
Near Ammia, Dntcheas County 
A t  Gr .~nd In?:nd. Erie Conntg 
Indmhernt  lomnshi Erin County 
Clarenco Township. g r i e  County 
One andone-half n~iles w e ~ t o f  Dur- 

ham, Green? (:orinty. 
One mile from Cnrakill, Greene Co 
Thren-fbnrths milo west of Athens, 

Grrello C~l ln ty .  
Fonr  miles west' of Athens, Groene 

Conntr. 
Near R'ichfield Springs, Warren. 

Township, Herkimer C0nnt.y. 
Near Starkvillc. Hrrlrirner Co 
Kear Winfield, Hel.kimer Co 
I n  Danul)e To\%.nship, EerkimerCo. 
AtAMohnwli, IIrrkimer C o n ~ ~ t r  
Near Srnx-ill?, IIrrkimer Conntg.. 
Xcnr 3lart~iunhnr~.li, Lou-is County 
At Caloclonia, Livingston County 

1 

1 

1 

2 

5 

27 

2 

6 

80 

............................................. 
12 

.................................................. 
240 

2,400+ 
.................. 

7,6RO+ 

................. 
2,700 1 

o 
50 

48 

50 

......................................... 
45 

48 

48 

47 

....................................... 
-................................... 

........................................ ....................................... 
.................................... 
................................... 
.................................... 

....................................... 
.................................... 

........................................ 

........................................ 
...................................... 

.................................... 

.................................... ....................................... ...................................... .................................... 

.................................... 
........................................... ................................... 

....................................... ......................................... .................................... ...................................... .................................... 
.................................... 
.................................... 
.................................... 

......................................... .......................................... .................................... ........................................ .................................... .................................... ...................................... 

Saline, carbon- 
ated. 

Snline.cnrbonated 

Alkaline, saline, 
carbonated. 

Carbonated a& 
line. 

.................. 
.... Sulphnreted 

Alkaline and sa- 
line, ~nlphnret -  
?(I. 

.... Solphnreted 

.................. 

.............................. 

.............................. 
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from Tot~nwnnda.. 
Near Siagarn I':illu, Niagara Co.. 
Abort) Lowiston, XiagaraConnty.. 
Sor thpar t  of I'c.ndleton Townsh~p, 

Sinonr.:, (!otrntv. 

Sulphur epn'ngs - Continned. 
One-half mile 8011th of Spencerport. 

Xonror Connty. 
I n  Gates Townsl~ip, MonroeConnty 
I n  Xcndon Township, Monroe Co.. 
A t  Ogclen, Monroe County.. 
I n  Deep Hollow Valley, northwest- 

e rn~ , :~ r t  of I:ncl~eater, b10nmeCo. 
I n  Slagarn. Connty, two miles 

.... -. .... - ... - . . .  
In ~ u c u n t a ,  Oneida Connty.. ...... I .... 1 . .  . d.. . .I. ................. 
S c a r  \ -~rnon.  Oneida County .......................................... I 
Xear 1'nr.i~. Ont,~da Countv.: 
\I-~.st of I<il)ri(l:t*, Onondaga CO 
Sonth of  hlaolius Villngc, Onon- 

darn  Cnnntr. 

o 
.................................... 
.................................... 
.................................... 

........................................... 
.................................... 
.............. 1 

S e a r  Split I:ock, Ononclaga County 
LnLe s~ , t lon~.nrar~anl i~ isCc.ntre .  1::::::I::::::::I::::I::::::::::::::::::I 

...................... 

OnourInca Countr. 
I n  La E'aycttn T+., Onondaga Co. ................................. I I I 
At ontlet of Canandaipn Lake, .................................... 

Ontario C0unt.v. 
Two and one-half miles from New- 1 .................................... 1 1  I 

Snlphnr well. Peterson's farm, north- .................................... 
west of Rochester, Monroe County. 

Sulphurie acid aprinqr: 
Sorth  r~ar t  of Alabama Townahis, I l l  ...... I ............ , ............ ..---- 1 

bnrph, Orange County. 
I n  Kern Winllsor Tvp.,  Orange Co. 
I n  IIolley. Orlvans Coahtp.. ....... 
Xol.th end of Troy, Rensnalaer Co.. 
h'enr Bntl~, Km~nelaor I:o~~nt.v.. 
Kear Waterloo. Seneca Countv 
Near C:~rnpbell. Steuben Con6ty. .. 
A t  Jah er Stei~ben Conntr ........ 
s e a r  ~ ~ d m ~ ~ n d ~ p o r t ,  Steilben CO.. 
Two and one-l~:~lt'miles routhmeut 

of Sac IInrbnr, Sutiolk County. 
A t  Tioca Centre, Tioga County. 
T e s t ,  ot' Springtown, Glster County 
Two miles noutheant of Ithaca, 

Tompkins C o ~ ~ n t y .  
S e a r  Ser5-ark, IVagne Conntg.. 
sear Palmyrn., Wn>nn Connt,y.. 
I n  Soclnx Townnl~ip, TVagne Co 
A t  Clyde, I V a ~ n e  Conntg .......... 
S e a r  Marion. TTayne County ...... 

Gene-sen Coonty. 
I n  lX)a  Toxnshin. Genenee CO .T. 1 ...... 1. ....... I.. . ./ .................. i 
s e a r  sonth ~ l y r o & ~ e n o ~ e o  CO. ..................................... / 

.... Guion Spriuvs. Union Spriupa, Ca- 10 Snlphureted and 
-illpa County. 1 2 1  i I  cilalgbeate. 

Vi~llonia Springs. Vallonia Springs. .................................... 

2 

1 
10 

3 
4 

- - 
Rrl~ome Conntr. 

.......... Verona Miueral'Springs, near Verona, 1 4 1 ldO+ 48 I Saline 1 Oneida Connty. 

Victor Spring, Darien Centre. Genesee 1 I 40 I.... / Acid saline ..... / 
I-',i,,ntv I 

.................................... 

................................... 
....................................... 
........................................ 

.................................... 

.................................... 
....................................... 

.................................... 

.................................... 
........................................ 
....................................... ........................................ 

- .... - ... 
Ta te s  S111plinr Springs, 1 mile aol~th of 

Chittrnnn:~, Madison Connty. 
Tellow Spring. So~~thampton (Long Chalybeate ..... 

Island). S~iflirlk County. 

.............................. 

.............................. 

.............................. 

.............................. 

.............................. 

3 1 

Remarke. 

Used Iwally. 

U ~ e d  loaally for medic- 
inal purposes. 

Weak and unimportant. 

Unimportant. 

Do. 
Do. 

Do. 
Onlv one spring ntil- 

iiecl. 
Unimproved. 

Do. 

Used to Rome extent 
commercially and a8 s 
rcnort. 

Used commrmially. 

Unimportant. 
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Conetitnenta. 

I 
' Auburn 

Albany Artesian Well. Sprlnp. T e a t  I Auburn. 

I I 

Solids. Qrains &aim? Grains 
per galL d 

Sodium carbonate ................... 5. 14 40.00 40.00 ................ 
Yotas~ium carbonate ................ 5.32 
Calrinm car bounte .................. 18.54 32.00 32.00 1 ................ 
Maene~lnm carbonate ............... 10. ( 2  16.00 12.00 j ................ 
Lithium carbonate.. ................. 0.02 ............................................... 
JIanpnese carbonate.. ...... ..... ... Trace ................................ , .. ... .. .... .... 
Iron cztrbonatt~. ...................... 5. (14 1 CB. 00 8.00 ................ 
Calcium ~rtlphate .................... 11.13 ................................ 120.00 
Ua~oes inm i~i lphale  ........................................................ ... 25.60 
Sodium cliloride ..................... : ' - - - -  14.34 1 504.00 472.00 6.00 
Calcinm chloride ................................... , ................ 4.00 ................ 
3lnpesinm chloride ................................. I .............................. 
Alumina.. ........................... Trare 

................................ Silica 0.74 ' 

'--- --- --- --- 
.......................... T o w  I 67.27 184.00 / 208.00 1 12.00 

1 Arou Sulphur Sp~ings. 

- 153.60 
-- - 

Cubic inchea. 
12.00 

............................... 

Total .......................... I---- 76.89 I -600.~1568. 

Conetitnenta. 

-- --- 
G s e a .  

Cubic inches. 1 Cubic inches. 
Sdphnreted hydrogen. ........................................................... 
Carbonic acid ........................ 1 67.27 1 184.00 

upper   ring.'   over spring. / New Spring. Bath 

-- 

Cubic inches. 

Bases. 
Cubic inchex. C~cbic inchcn. Cubic inches. 

Snl hnreted hydrogen ............... 1%. 110 10. tY2 31.26 
~ a r e o n i c  acid ........................ 5. GO : ! .............. 

Conaresa Hall 
Spring. 

~~- 

Qraina 
per gall. 

20. 96 
3R. 72 
3.52 
8. OH 
5. 68 

Solids. 

Calcium carbonate. .................. 
Soflirim sulphnte. ............. ... .... 
Calcium flnlphnte .................... 

................ Ifnfznesinm 6nlphste 
Sodinni chloridn ..................... 

Grailae 
per gal1.b 

9.25 
21. 02 
27.61 
19.07 
09.11 

............... Calcium chloride ................................... 1 8.41 
Sorliom iodide ..................................... ..I Trace' ............... 
Sodium sulphide ................................... .i.. .......................... 
C:alcinm uolphide ................................. . . . I . .  .......................... 
Nngesiurn sulphide. ................................. ......... . . . . . . . ._____________ 

-- - - -- ---- 
Total .............. .. ......... - 136. 40 1 1.58. 52 / 82.96 - .. - - - .- 

PA--- 

~ ~ 

&aims Brains 
per gall. r per gall. d 

1;. 00 29.33 
10.00 1 13.73 
84.00 I 57.44 
10.00 1 49. 61 
18.40 ................ 

--------, ---- 
............... Total .......................... 19.92 ! I 51.52 

I I 

* C  Collier analyst 
b W~I .  ~ d d e  analyst 0827). 
OL. C. Beck &alyat (1842). 
IS .  R. ~ h i l t b n ,  analyst. 
*With silica. 

Same as  Middle Spring of Beok's reprt 
r J. Hadlev mnalyet. 
bH M B d e r  analvat (1874). 
I &&a iodine a i d  bromine. 
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anal ye^ of miueral aping8 in  New Pork-Continued. 

I Ballston Spa Springe. 

Constituents. ! I Vashington 
Franklin Ar- United Lithia well. 

1Olrl Conde 
Dentoninn.) 

I Maanenium carbonate.. ..I .............. ............................... 5.76 i ............. 

Solids. 
Sodium carbonate ........ 

---- 
Tn-I.. ............. 247.15 1.233 25 I 1.184.3i 486.56 1 1,04170 --- -- -- -- - -- 

Gasre. 
Carbonic acid .......................... I-- 426 114 460.066 244.00 958.34; 

Sorliam bicarbonate 11.93 , 94. FO ( .............. ., 34.40 ....... Calcium carbonate 43.41 ............................... 99.20 ......... ... 
.................... Calcium hica~.bonate 238.16 202.33 1 ............... 73-48 

Grain8 
per gallon.. 

12.66 .................... 

Iron carbonate ........... 
Iron bicarbonate 
Barium bicarbonate 
S o d i ~ ~ m  sulphate 
Potassium aulphate ...... 
Sodium phosphate 
Sodium I~iborate 
Sodium chloride .......... 
Pntaasinm chloride 
Sotlinm bromide 
Calci~im fluoride 
Sodi~un iodide ............ 
Ainmina ................................ 
Silica .................... 
Organic matter 

i Chittenango Springs. 

-- - 
Grain8 Grains Qraina Grains 

per qal1on.b per gallon.0 per gal1on.d per gallon.* 
....................... 16.88 / ............... 

*John H. Steele, analyst (1830). d L. C. Beck analjst. 6 J. R Chilton, analyst (1852). 
bC. F. Chandler, m a l ~ s t  (1868). C. F. chad$lef. annlyat (1869). Atwood, analyst. 
C. F. Chandler, analyst. f With iron oxtde. 

Bull. 3- (161) 

........................ 
5.95 ............................ 

&l_ 1 Gal* Qraina Grain8 Orai118 Grains 
per gallon.0 per gallon.0 ' per gallon.$ I per yallon.6 per gallon." 

Caloinm aarbonate ................................................. ...I 9.68 21.79 
Jlagnesium carbonate. ................................................ i 13.12 .............. 
Magnesium bicarbonate.. 22.02 I 23.9i  ............................................. 
Iron carbonate .................. .O:og- .I.. ........... 20.78 .............................. 
Iron bicarbonate ......... 0. 16 0.32 I......... ......I.... ......... 
Sorlium hyposulphite ................... 0.26 0.01 ............... 8.15 
Sorlinm aulphate ........ 0.21 ............... 
Calrinm snlphate ........ 81.42 6.L 94 

...... 
.... ............... 

2.14 
9.28 84.72 
4.06 ............... 

0.16 0.23 ............... 1. 19 
........... 4.08 ; 31.43 

.............................. ....... Trace 
Il.on srsqnichloride 3.42 
Sodium rul hide .............................. 
calcium eurphidi:::::::: ............... 1.12 ............... 

....... ..... Alumina ................. 0.08 0.22 .. 
Silica .................. 0.28 0. 52 ............... 

............... ................ ............. ............... Organir, matter.. .......I. Trace 

.............................. 

Total ............... 
Gases. 

Sulphureted hydrogen ... 
Carbonio acid ............ 

1.61 i ............... : P  ( 2.30 

107.36 ( 142. 15 . 153.35 1 133.68 218.60 

..................... 
I ............... 

...................... 
......................... 

Uubic inches. 
0.884 
20.480 

-- -- --- -- -- --- -- --- 
Uftbic i n c h ~ .  Uqcbic i~aches. Cubic inches. Uubie inche8. ' 

2.754 5.623 1 Present 4.491 
15.034 1 19. g38 1 Present ............... 

4.74 
............... 

........................ 
Trace 
Trace 

1.23 .......... 
...................................................... 1.76 

0.52 1 0.76 1::::: 
645. 46 
9. 23 
2. 37 

Trace 
0. 22 
0.40 
1. 03 

Trace 

0.05 
Trace 

143.73 750.03 
...................... 33. ?a 

......................... 3. 61 
........................I Trace 

1.30 1 0.12 
8 0. 08 

0.11 ............... 
Trace .............. 
650.34 424.96 
33.93 : ............... 
4.6; 1 ............... 

Trace I ............... 
0.94 ............. 
0.26 ............... 

1.00 0. 70 0.74 8.00 
.......................... Trace / Trace .............. 



M I N W  SPRINGS OF THE UNITED STATES. [BULL.(~~ 

AnaIy6do o j  mineral rpring6 in Areto Fork- Continued. 

I Cherq- V a l l e ~  Springs. 

Constituents. I Barton Sol- 1 -  - 
phnr  Sprinqs., Bath-Honae , , , , ~ ~ ~ ~ f a t h -  P h o ~ p h a t e  

Sprinc. llullar. S p r l ~ l r .  
I 

-------- 
Total ......................... .. ... .. .. 31. i 3  140.71 184. Er? , -- --- -- 28. 20 

Ganw. -- ---- -- 
Oxygen ...................................... 0.20 .............. ............................ 

- ___ 

Solids. G m i n s  Grains Grains Grains 
1 per gallon.* 1 per gallon.h per gnllon.0 perga1lm.r  

Sodium cnrbonate.. .......................... 11.12 i ........................................ 
C:,lcinm carbonate. .......................... I 3. 65 9. 41 14.79 2.87 

Constituents. 

?Iarnesinm carbonate ................... ...., I.!) 1 
T I O I I  c lrltonafe.. ............................. j 

....................... . \ ~ ~ ~ r u o u i t ~ m  carbonate 0.95 
.......................................... S O ~ ~ ~ I I I I I  ur~iphate. 

CherryTdlry  
Spr~ngs .  Doxtatter  s. 1 Tates  Snl. o r  Lon". Verona >fin- 

Phorpll:lti. pbur Springs nl~dr'ii n'ell, rral  Sprinoa. 

S p n n e  Eochpqter. 

17. b? 9.96 4.58 
............................ 2.45 0. F2 

.......................................... 
ll.OR ........................... 

Solids. Grn.ir18 I Grain8 Grain8 O r a i i ~ a p c r  
per gal10,t.d per gallon.' per gallon.. i n ~ p .  gnl1.f 

Calcium carbonate. ....................................... 5. UI 

K11.14 1 ..................... .............. 
35.47 

1Zngxsium bicarbonste 17.27 
X a n z a n ~ s c  bicarbonate.. ......... ...........I 0.01 ......................................... 
Iron I~icnrlrnnate.. ........................... 0.20 ........... ..I.. ............ I _...________. 
Snrlinm snlphato ............................. 0.01 13.38 55.92 .............. 
f':rli.iom sr~lphate ............................ 41. 1:: ,,, .,{ 1.. ......... ..., G3.19 

........................ ...... JI:runesin~n mlphate  i U.47 , .! - 
T'i,t:~rsinm snlphnt,e .......................... 0 . 4  ........................................ 
Strootinru ~nl! ,hato ......................... 1 T~.avr  ...-.......... 1 ..............I ...--. ... 
Lithiam sniphate ............................ 0. (VL' ............................ I .............. 

........ .... .............. .......................... Elrit~rn s u l p l ~ . ~ t e  ... (1.01 / ....:. ...,...... 
Cnlrinm pbosphnte (acid) .................... I 0.80 1 ....................... 1 ...........- 
So,linm bil,or:tte.. ....................... . . . I  Trace ............. ..I :::I ........................ 

.......................................... i;<,gl~om nitmtv.  ............................. 1 Trace 
Sollinm chlortde ............................. n. 63 1.12 ........... 56% F9 
(::~lrium rl~loride. ...................... ......, ............. . I  ............. ., 32.16 82. fil 

.......................... ........................................ P<tta.isiam chloride I.. 4. (16 
................................................................... Uncnesinrn chlorirle 27.11 

........................................ Litl~irtm chloricle ............................ 2.37 
So(1111rn h~onl ide  ....................... ......, Trace .......................................... 
Alumina ..................................... I 0.14 ......................................... 

................... ................ ............................ Silica ..... 0. :!I 0. 39 
O:.-nnic matter .............................. Tract. Trace ............................ - -- - --- 

Total .................................. I .  2 , 123.44 ll!l. P2 781.29 -- - -- - - - - - - 
(fanes. , - - - - - - -. - -- -- - - 

; Ct~bic inchea.. ' Cuhic inchea. Cubic il~chrn. CIIDIC inches. 
.............. Sul hnreted hrdrogen .................................... , ............ 17.28 

~.zr!onic acid : ............................... ............. .;. ............. Trace , ............. 

c..~lrinm stliphate ............................ 1 0.20 57. GX 5.27 
................. ............................ 31.1?nesium sr~lphate ............... ... .... 21.5ti 

................................................................... 
.............................. Sollinrn chloncit~ 12.44 2.13 0.47 

14L46 13,i7 C.118 ium phorplinte 

C:tlcir~ru chloride ......................................... 2.80 .............. 1 ..... ......... 
.......................... Potai.*~nm chloride 0.11 .............. ............. I 2.u5 I 2.49 1 

.............. ................... l \ l . t ~ ~ e s i u m  chloride ...... 3.88 .............. ' ..... .. ...... 
.......... .............. .................. .................. (L'nlcinn~ sr~lplll(le.. .... 0.60 , 1 

Irou oxiile ................................... .............. I:::: .......... 
A l ~ ~ m i n a .  .................................... 1 "' 1 0.36 ............................ 
Silica 1.16 3.61 ( 0.62 
Br1lphar ................................... 1.52 ........................................ 
(.)rz;inic matter ............................................ 0.28 .............. 1 ............. 

................................ C.~~-bonic acid , 2.6" ......................... .............. 

F. F. Thomas, analyst. L. C. Beck. analyst (1842). 
b J It. Chilto analyst Peter  Collier nnalyst (1&70). 

~ e r k i n s ,  an&at. r With mnpebium cnrbonnte and i m ' o r i d e .  
d C. F. Chandler, nndynt (1876). t 

(162) 



NEW PORK. 

Analyses of mineral springs in ATew Pork-Continued. 

Deep Rock Florida Halleck's llinora1 Spring. 
Sprinp. Spring. 

Total. ....................... ......I 0.039 

GaEe8. Cubic inches. 
Carbnreted hydrogen ............. .. .................. 
Snlphureted hydrogen ............ .. ..... 1 Trace 
Carbonic acid ............... ....... ...... Trace 

Sodinm bicarbonate ............. .. .. .... 
Calcium carbonate. ..................................... 
Calcium bicarbonate. ..... ... ..... 
3Iaenesiu:u bicarbonate 
Sodium hyposulphate. 
Cxlcinm s'ulphsto 
Potassinm sulpbate 
Soilium chloride ...................... .. .................. Calcium chloride ...... 
Potnssium chloride ..................................... 
Xnpnenium chloride. ................................... 
Iron sulphide 
Sndiulll sulphide ........... ...... 
J l a p e s i a  ................................ 
Llme .................................... 
Iron oxide ............................... 
Alumina. ................................ 
Silica .................................... 
Soda ........................... .. ....... 
Chlorine.. ............................... 
l d i n e  and phosphoric acid .............. 
Carbonic acid (combined) ............... 
Snlphnric wid ............... ...... ...... 
Loas .................................. .. 

Constituents Lebanon  her-1 Nnnda Nin- 
ma1 Spring. era1 Springs. 

Chlorine Excelsior Loc ort Xin- 
Spring. spring. 1 erpspriug. 

Pa* 
i n  100.. 

........................... 
........................... 

............................................... 
................................................ ..................................................................... .................................................... 

................ 

.......................................................... 
.................................... 

.003 
,008 
.001 

Trace 
Trace 
.001 
.003 

Trace 
.012 
.001 

................ 
800.00 -- - - - 

CMk inch-. 
Trace 

.............. 
Trace 

559.18 / 48.39 
- - -. -- - - 

Grains Graiaa 
per gallon.' per gallon.' 

Sodium carbonate ........ 1 , 4 1 1  ........... 
Calcium carbonate ....... 4.04 104 10- 

Grains 
pergallon.0 

22.14 

8.32 
6.97 

Grains 
pergallon> 

18.19 
: .......-. 

308.18 
.....-.................-....-........-....... 

149.08 1 10.25 

Trace 
............... 

71.70 

Trace 
1.78 

Cubic tnches. 

.............. 
Undetermined 

Graina 
per gallon." 
............... 

.............................. 
............... 
............... 

Cubic inchea. 
.............................. 

3.765 
32.169 

Iron carbonate 
C'alrinm slllph&e. 
P1,tassinrn sulphat,e ...... 
1\1;1rrr1rsium n~~lphate . .  ... 

0.71 .......... O:iO 
1.39 ............... 

I 624.00 
104.00 

.............................. 

............... 32.00 

.......................... 1. 05 
..................... .! 18%. 41 

1.04 . . . . . . . . . .  
1.06. ?0:1. 58 

Iron car1 
C'alrinm el111 
P1,tassinrn 91 
1\1;lrr11rslum n~~lpnnre..  ... 

Iron oxide.:.. ....... .. .. 0.94 ....... Present / .............. 
Alilmina.. ................ I 0.45 / Tmco .............. 
Sllic?. ..................... 3.25 000.12 0.29 3 
o r z ~ n i c  mutter. .......... 1 10.~1. I. . I .  ............ 

0.18 
2.01 

............................................. 

............................................. 
Trace 
0.79 

............................................. 

........................................... 

............................................. 

............................................. 

Grains 
pergal1on.s 

22.38 

38.63 4 I 
. . . . . . . . .  

I L.UU. ?0i. 58 

............... ............... 

.............................. 
............... .............. 

.............................. 

.............................. 

0.05 

0.90 
Trace 

3. 21 
-. 
45.-08 
3. 52 
11.01 

Grains 
per gallon.# 

............................................. 
15.24 

.......................................... 
36.45 

............................................ 

............................................. 

lInrnesium carbonate. 
Fwlinm nulfhate ::.. 
Calcium ch ondo 
Potasninm chloride. 
Xapuosiurn chloride.. 
Xa~rnesium bromide.. . ... 
Eo<tinm bromido.. 
Sodium iodide 
E r w  carbonic acid.. . ..... 

Qrains 
per gal1on.b 

9.27 

5.72 

646.42 584.53 
.......................................... 

I I I I I 
' J. Fowler analyst (1880). d J. Noyes analyst. r Charles A. Qoesaman, ma-  
r S. H. ~ o n ' ~ l a s  analvat (1871). OH. ~ o ~ s s n c e ,  ahalyst. lyst (1868). 
' C. F. Chandlek analyst (1870). f 8. A. Luttimore, analyst (1878). h J. Hadley, analyst (186l). 

111.42 

.................. 
................................... 

................................. 

.................................................. 

Total ............... 
Gaues. 

pl{hureted h~drogen ............ ~ a r  onic acid 
.................. Oxygen 

Sitrogcn ................ 

24.38 500.08 751.86 1 668.24 / 194.14. 
-.-A -- --- --- - - - 
h b G  inches. Ctlbic inclgs. Cubic i m h u  

................. , 2 .  SF 
0.48 5. i9 
2.00 1::: 
3.52 1 

...............I ......... ....I .............. 
................................................................ 
............................................................ 

............................................. 
................................................................... 

.............................. 

26.28 13.16 

17.86 17.69 
0.15 

.............. 
Presd&t./  Present 



MINERAL SPRINGS OF THE UNITED STATES. I B U L L ~ ~  

Analyeeo of mineral epringa in New Pork-Continued. 

I Sharon Springs, 
.- 

%(:alci~~m chloride ......... ............ 
Cnlciulu sulphide ........ 

..... M:!guefiium sulphidc 
S i l~ca  

Conatitnents. 

Solids. 

Sodium bicarbonate 
Calcium bicarbonate.. 
BIannrsium bicarbonate .. 

Red Sulpllnr Eye.TTater 
S~rin... I gprln _n. Pprlng. 

Grains 
per gallon.. 

................... 
................. 

24.00 

Grain8 
per gallon.c 

0. 54 
9.70 
1.36 

93.50 
19. 68 
1.23 
0.44 
0. 1G 

Grains 
par gallon.' 

............... 

............... 
20.50 
r6.00 
22.70 

Total ........... ... 149.10 i 132.70 / 132.18 127.64 119.50 -- -- - - -- - - - -- 

Grains 
per ga1lon.b 

0.49 
12.93 
0. FB 

96. ti* 
18. 96 

Gadas. 
Cubic inches. Cubic inches. Cubic inches. 

20.50 10.50 6.00 ............... 
...........-.. 4 . 5  1 2 2  ...... .............. ............... 

Atmospheric air ...... ...I 4.00 3.00 ............... 
1 

3.00 i 0. 33 
0.73 

............... 0.07 
0.50 I 0.89 

............... 0.45 

I Sharon Springs. 

Constitnenta. White Chalybeate gg:t:a Red Sulphur sulphur 
(Spring- I Spring 1 1 Sprbg. 

-I Solids. Grains Grains 

Sodium carbonate.. ..................................... 
Caicinm carbonate.. ................................... 
Napnesinm carbonate ................... 
So,lirim sulphate ..: .................... 
Calcinm RU phatc ...................... 
Potnssium sulphate. ..................... 
Nannesiiim sulphate.. ................... 

............... 
6.73 8.97 ............... 

8.96 
3.74 

63.80 
Trace 

8.15 
~ r o ~ p r o t o s u l ~ h a t e .  .......-........... -.' 1.40 
Sodium chlo~irln. ........-........ ........I .....-...... 
Calcium chloride.. ...................................... 
Magnesinm chloride.. ........... .- ... 1::: ............ 

..................................................................... Sodium snlphide. 
...................................... Calcium snlphide.. 

Nagnesinm snlphide.. . .. ............................... 

0.80 

93.50 

19.68 

1.23 
0. 16 
0.43 

1 6.25 

Silica ............................ -- ..................... 0.40 1 0.45 ............... 
Organic matter. .......... . ....- ... 2 8 4 8  ............... 1 .  ... .-..------. -- 

Total .................... -... .----.-~TI- 129.52 127.78 80.48 

0.41 1 ............... 

............................................ 
0.33 
0.06 

Gases. 

Snlphureted hydrogen.. ............................... 

............................................. 
96.64 ............................................. 
18.96 

1. l a  
............... 

55.84 

21.20 

1. 20 

............ 

Cubic inches. 

Carbonic acid. .......................................... 
Atmospheric air.. ................ .......I ............... 

#--- 

Total ............................ ... ............. 

Cubic inches. 
6. 00 

*Lawrence Reid analyet (1645). eLawrenae Reid anelvet. 
b J. Q. Pohle, anLlyet. J. R. Chilton, &alyit. 
* J. Q. Pohle analyst (1886). s With extractive matter. 
ws i sche ,  an'alYet (1881). 

(1'34) 

2. 21 
3.00 

11.?1 

Cubic inchea. 
10.48 

Cubic inches. 
8.00 

4.56 
4.00 

19.04 

............... 

............... ----- 
8.00 



NEW YORK. 

Analyeeo o j  n i n m l  springe in iVv Pork-Continued. 

Oak Orchard Acid Springs. 

Constitnenta. 
Spring No. 1. 1 1 Oak Orchard Acid Water. 

Aolids. 

Sodium sul hate ............ 
Caicinm su&l~ate.. ......... 
Potassium soiphate ........ 

...................... 

...... 0. 04 
0 . 0  1 0.07 

Traco ............ 
Traco 

2.01 1 . 7 .  ..... i.ii 

Parts in 
1,000.= 

0. 12 
1. 11 
0. 11 
0. 37 

Total. ................ 1 314.42 159.16 1 198.40 / 211.20 1 4.67 1 4.68 

-- 

Grains ' Grains / Grains 
per gallon:, per ga1lon.b lper gallon.= 

G.34 I ........................ 
74.89 39. 60 1 12.41 
5.5.2 I ........................ 

Partn in 
1,000.f 

0.09 
1.12 
0. 08 
0.32 

Grains 
per gallon." 

A. 1G 
13.72 
2.48 
6.41 
8.49 

............ 
32.2'2 
1.43 
3. 33 

6.65 
133.31 

Constitnents. 

............ 
4. 98 

39.23 
............ 

dlunlininln sniphate ........ 21.69 
IIngnesium sniphate ....... 1 35.00 
11.011 sulphate ............... 
Ironprotonulphate ....... .I... ..2S.6iz,. 

Richfield Springs. 

Solids. 

Calcium carbonate. 
Calcium bicarbonate.. ....... 
JInrnesium carbonate 
Xaqnesium b~carbonate 
I r o n  l>icarbonato. ........... 
Sodium hrponulphate.. ...... 
Solli~lm sul-bllnte. ........... 
fio,lil~m hyci~,osi~lphate. 
Calcium <ulpharo ............ 
Potmsinm snlphate 
Stronti~un sulphate 
3Iagnesium sulphate.. 
Un~ium ~ ~ l p h a t e .  
Soclium phosphate ........... 
C:~lrium phosphate. 
Sollillm chloride ............. 
Calcium chlor~rlo .................. 
Potavsinln chloride .......... 

....... Ilniuesiuln cliloride.. 
Lithium chloride 
Xnrmeuium bromide. ....... 
So(1ium nulpbido.. ........... 
Po~lium and calcinmsulphides 
C'nlcinm snlpl~i(le ...................... 
Ca:cinm an11 magnesium 

~111->11i(les. I 

'Silliman & h'orlon. analysts. 
bJ. R. Chilton, analyst. 
CE. Emmons, analyst. 
"Porter analyst. 
0 H. ~ r d i  analyst (1850). 
f W. J. C;a:am, analyst (1850). 
sFord F. Mayor, analyst. 

9.68 
8.28 

........... 
14.32 

.................. Total 

Gases. 

...... Sol hureted hydrogen. 
~ar%onic acid. 

h L .  C. Beck, analrst. 
'Lawrence Reid, analyst. 
J Theo. Doecke, analyst. 
kC.F. Chandler, analrst. 

Salium chl~wide ............ 1 2.44 
Silica ....................... 1 4.59 
Chlorioe 

V i t h  magnesium cliloride. 
With silicate of soda. 

'Undetermined matter. 

...... :;;..,...... ...... 
1.84 

................................................................... 

Aluniinn 0.10 
Silic~, 1.35 

.......... . 

Grains 
per gall.% .................... 

4.85 ........................... 
0.49 
4.21 
0.50 

60.03 

191.88 104.72 225.79 1 190.85 1 2 4 . 2 8  I 35.69 -----I 
O L ~ .  in. Uub. in. C u h i n .  Cub. in. Uub. in. Cub. in. 

......... .......... 5.307 24.24 3.6288 14.206 
................................... 1 9 ....,,,I, 

Orgauic matter.  ........................ , 3.28 10.68 
Sulphnricacid .............. / 134.73 1 82.96 1 1?9.06 

Grains 
per ga1l.i 

6.96 
.................... 

11.84 

.................... 

.................... 
20.00 

Graina 
per ga1l.b 

14.80 

................................... 

.............................................. 
68.40 .................................................. 

.................................................. 

106.38 

C7~b. in. 
0.3160 -, 

Trace 
0.6i  

(fmim 
per ga1l.i 

24.47 

6.01 
0.24 

23.29 

67.39 

................. 
......................................... 

1.32 

a. 15 
Tiace 

............................................................. 
Trace 

0.52 
................................................. 

.................... 
............................................................. 

0. G? 
........................................................... 

I .  i 2  
.................... 

0.09 

.......... 
0.81 

......................................... 

10.86 30.00 32.82 
./. ......... I .............................................. 

Grains 
per gall.* 

.......... 
31.74 

Trace 
............................................................ 

........ 
0.38 

112.34 
1.67 
0.01 

........ .., 
1.17 

::I::: 1::: 

0.43 

........................................ 

18.81 .......... 
................... 

10.20 

4. 51 

.................... 

................... 
0. 06 

..................... 

Grains 
per gall.1 

....................................... 
11.71 

......................................... 
12.52 
4.92 

0.30 

5.00 

21.73 

8.23 1 

6.22 

76.79 1 .......... 
10.64 

0.5i- ' !  
29.93 

.................................................... 
0.67 ' 

.I .  40 I... 
............................... 

!.... I .................... 
I 

Grains 
per gall.; 

16.11 

3. 97 
0. 13 

12.79 
..................... 

38.63 
..................... 
..................... 

11.49 

.................... 

.......................... 
.......................... 

2.00 



MINERAL SPRINGS OF THE UNITED STATES. I n m a  

Analyses of mineral W n g a  In New Pork- Continued. 

Conatitnents. Columbian C v ~ t a l  
Springs, 1 ~ p i i n g s .  Congrean Spring. 

Solidr. 
Sodium carbon8t.e 
Sodium hicarhonnte ...... 
Calcium carbonate 
Calcium bicnrbonnte ..... 
Ifagncaiun~ bic:ul,onnte.. 
St ront i~~ni  b1c::lrbonnte ... 
Litl~iurn I)icarl~onato ..... 
Iron c:lrbonstc. 
Iron b~cnrl)c~r~ate.  ........ 
Rnrium b~carl~irnate ...... 
Potnnsiorn stilpi~ato ...... 
korlium il~osplii~tc 
8orlian~ !>ih;r:ltc. ..::::::: 

.......... Sodiun~ cl~lorl~lo 
Portlsrrium chloride ....... 
l'ot;~nsinm I~r~miirlo. 
Souiuiu bromi~lo ......... 
Cnlclnm flnoridu ......... 
Sodium iodide?. ........... 

O rain8 Grains I Oraim Grain8 Graiiis 
e m .  1 per go1hn.b , per go1lon.e 1 per gallon.' p w  gui1m.e 

...................................... 

Alumina ................. / 0 . 4 0  ............... 
Sillca .................... 0.70 2.05 
Organic matter ........... 1 Trace, ............... 

8 

.............................. 0.31 / 
3. ?1 'Trace 

............................... Trace ---- 

, i ............................. 

Total .............. 1,195.58 1 407.30 537.15 597.94 '"O 1 626.40 - - -- 

17.62 
...................... 

227.07 
193.91 

0.08 
6.25 

......................... 
0.65 
4.08 
0.9.5 
0.01 

- -- - - -- - -- 
I ............... Atmospheric air  4.50 7.00 

Azote ............... 
Carbonio aold ............ j 465.46 272.06 

............... 
7.20 

312. 80 

16.00 
10.06 

68.00 ............... 
............... 15"0 1 101.88 

Trace ............... 
702.24 / 267.00 
40.45 ............... 

.................... Trace 
3.58 ............... 

Traco ............... 
0.23 1 2 . M  

Constitnente. 

60lid8. 
Sodium carbonate 
Sodil~rn bicarbonate. ..... 
C:~lcium carbonate 
Calciom l~icarbonate .... 
l l a ~ n c s i n m  carbnnate 
l l a L q ~ ~ r i n m  l)irnrl>onate.. 
Sti.ontinn1 bicnrl~onnte .. 
Litl~ium bicarl>oonto ..... 
Iron carbonate 
Iron bicarbonatn ......... 
Barium l~ic:~r!)onato ...... 
Snclium 8nlphate ............. ... 

............... 8.98 I 
98.10 , 144.00 

........... . - . I  ............... 

Trace .............. , .............-- 
32P. 4 i  385.00 434.40 

8.33 ............................. 
............... Trace ............... 

............................. 0.41 

........................... 
Tz;; , ............... 3.50 

75.16 95.79 1 32.00 
..... ............... ............... Trace /.......... 

............... .............................. 
5.07 ............... 

.............................. ............... 2.04 ............................. ............... 0.73 
............... ............... 1 ............... I Traco I ............... ............... 

-. 

Saratoga Springs. 

Congress Spring. I Empire Spring. 

Pot,ansinrn sni hate I 0.89 ............... 2.77 ............... So,liam pllo*plato .:::...' 0.0'2 .............................. n. 02 ............... ........................... Sotlitlnl l,il~or:ltc ......... Trace / . .  T n c a  
So(lin~n c l ~ l o r i d a ~ ~ .  400.44 385.44 , 363.83 ; 506. m 269. '70 

Groins 
per galnri~n.~ 

30. €5 
............. 

141.82 

41.98 
............... 
............... 

.............................. 
Trace 

.............. 
.............................. 

............... 

Grain8 Grains Grains Grains 
per gallan.. 1 per gai1on.g per gu ip .h  per gul1on.C 

...................... 
10.77 

................... 
143.40 

............... ........................... 4.29 
........... ............... Trace ' 15.92 . .  

.............. .............. 1 ............... 0.27 

........... ............................ Trace 
............... 4.02 1 Trace kl?. 00 
....................................... 0.64 

............... 1 0.3? 1 0.42 .............. 
............... ............... 8 0.47 i.46 
............... ................ - .  Trncn ----- --- --- 

l'otassinm chloride ...... 8.05 
Potasqium bromide ...... .I ............... 
Snrlinrn hrornil'n 1 8.56 .......... 
C.:lrinm tluorirlo ......... 1 Trace 
So liniv ioclicln ...... .....) 0.14 
11.nn oriel0 ............. ... ............... 
Alnminn ................. I Trace 

............................. 0. 56 /. 20 , 
.............................. I 9.02 

.... 
116. 00 F6.14 

.................. 

Silica ............ ..... .... 
Organio matter. 

......................... .............. ..I 56.80 I 78.62 ' 
.......................... l ? t  76 42.96 

T ~ a c e  ::::._ ...... .............. Traco 
4.76 ............. 2.08 

........................................ 0.81 
0.34 ' .............................. 0. 79 
0.93 ' .............................. (I. Oi 

.........I ............... 0.65 

0 . M  
...................................... 

Total ............... 
Gase8. 

700.90 1 563.46 1 543.99 I GR0.44 496.35 --- --- - - I 
I I 

Atmospheric air ........................ 1.. .... ...... 5.41 I . . . . . . . . . . . . . . . . . . . . . . - -  

i 
.............. Carbonic acid ............ 392.30 ! .............. 284.65 34$. Gi 

= C .  F. Chandler, analyst (1871). ' J. Z). Dana, analgut. i E. Emmons, annl-c-! 
b Jobn II. Strarle, analyst (prior to1838). ' With iron. 1 With sodium iodidv. 
' C .  F. Chandler, analyst. a D n r ~  and Faradnr, analysts, 1.ondon. k Or iodine. 
d John 11. Stcele, analyst. b J .  R. Cllilton, analyst (1843). 
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NEW YORK. 

Analy8ee of mineral 8pringe in New Pork-Continued. 
- 

Sarstoga Springs. 
Constituents. 

Strontium bicarbonate . ............... I ............. ..I. .............. I 0.01 1 0. 43 

1 Enreka 
Spring. 

Solids. Grain8 I Grains 
per gallon.' i p e r g ~ l l o n . ~  

Sodilllo hioarbonate ..... 8.75 15.00 
.............. Cnlcinm carbonate .:. 

Calc~uni bicarbonate ..... 77.00 
M:~cncsiurn bicarbonate .. 29.34 1 33.33 

Fiat Rock Spring. 

Grains 
per gal lo?^.^ 

20.79 
60.5i 

............... 
42.70 

Lithiom bicarbonate 
1ro11 carbonate 
1ro11 bicm bout~te ......... 
Barium bicarbonate 
Soilom sulpht~te.. 
I'otaaaium nulnhate 

Grains 1 G ~ n i n s  
per gallo~a.~ per gal lo:^.' 

11.23 
.............................. 

98.63 168.39 
20.47 'lo 11124  

Strontium uolphate 
..... Xacnesium x~~ lpha t e  

Sodium 1,hosphnte.. 
So(lium biborntr 
Sodium chloride .......... 
Potassinrn chloride. 
Nacnesiurn chloride 
Potassium bromide. ...... 
Sociirum '~rornide 
Calcium fluoride 
So~lium iotlide ............ 
Alnruina ................. 
Silica. .................... 
O r ~ a n i o  matter 
Sodium silicate 
Potassinm silicate.. 

Total ............... 

I Saratoss Springs. 

......................................... 
3.00 

....................... 

Atmospheric air. ....................................... 
Carbonio acid ............ 239.00 

1 

 constituent^. 1 Hamilton Spr ing ' dprinz. 1 , High Rock Spring$. 

..................... 
2.15 

166.81 

1.57 

4.67 
0.Y3 
0.53 

......................... ..................... 
258.37 

~ 6.50 
250.00 i 287.50 ............... 

I 

................................................. 1. 5.39 
3.32 ............... 

................................................... 
1.33 

................................................... 

----- --- 
T ~ t a l .  .............. 460.33 1 479.17 1 888.40 / 627.513 I . 345 60 

Raeee. I - -  / = =  _---=-- 

Trace 

................................................... 
...................................................... 

370.64 
................................................... 
.................................................. 

Trace 
....................................................... 
.................................................................... 

4.24 
............... 
............... 

....................................................... 
4.00 
7.00 

Solids. 1 Grain8 Grai?is B r a h 8  
I per gallon.' per gallon.' per gal1on.g ....................... Sodium carbonate I 34.25 

So&nm bicarbonate ...... 2 i .  04 . . . . . . . . . .  4.29 

............... ............... ............... Atmospheric air.. ........ 4.00 1 1 1 5.00 
Carbonic acid ............ 1 316.00 3 2 . 0 0  i 375.75 409.46 1 304.00 

3. ?3 

0.09 
0.10 

............................................ 
0.48 

I I I I 

.Allen, andyat. Q. P. Chandler, analyst (1885). E C. I?. Chandler, analyst. 
hAllrn, analvat (1879). =C. F. Chan(11e aunlrst (1850). 
a John 8. Steele, analyst. 'John H. hteele: a n a l ~ s t  (prlor to  1838). 

0. UO 
.............................. 

0.98 
2.01 

0. 3Q 

514.75 279.65 1 270.53 I 901.54 
- -  -- - -- - - -- - -- 

............................................................ 

148.87 

Trace 

1.33 
Trace 
Trace 

Grains 
pergnl1on.s 

............................................. 
34.89 

Grains 
per gallon.' 

17.54 

............ . . . I .  ............................ 

............................................. 
,--- I-- 

............................................. 
0.04 

Trace 
108.85 

7.09 
10.63 

69.29 
.............. 

01.59 ............... 
.............................. 

5.58 
............... 
............... 
.............. 

.............................. 
.............. 

.............................. 
189.10 

............... 
Trace 

............... 

Trace 
Trace 
Bfi?. OS 

24. ............... 
............................. 

Calcinm carbonate ....... 1 92.40 
Calcium bicarbonate .....I 

......... ... hlapnesinm carbonate.. : 1: 1.. 
BIagnesium bica1.bonat.e . . 35.20 
Strontium bicarbonate .. .!. 

0.32 ! 2.21 
Trace 

0.01 i 0.23 
0.04 1 Trace 
1.34 0. Gli 

Trace T r a c ~  

97.99 ............................. ...................... 170.65 1 1Jl.74 
39.06 ............................................. 

L i t l ~ i ~ i m  I~icarbonate 
Irun carbonate 

(:alcinm tluovide 
So~iium iodidc ............ 
Alumina 
Silica. ............. .. 
~ r g a n i c  matter. 

............... 17G. 46 
............................ 1 Trace 

.' 11.45 
4.63 .. 1 

.................................. 
.......................... 

54.92 
Trace 

.......................... 
1.48 

Tram 
1 . G 1  

Iron bicarbonnte. ....... 
Barium bicarbonate. 
I'otasnium nulpliate 
So(ii~un phosphate 

........................................ Trace 

5 . 3 9  ............... 1. 1.13 
................................. ..' ! 1.74 
................................................... ....................... ...............I Trace 

Trace / .............. 

Calriam phosphate. 
%odium ilib0r.t~. ....-.... 
Sodium chloridc .......... 
l'otunniuru chloride. 
Pot:issinm hromide. ...... 
Sodium bromide 

3.00 1 3.59 0.19 0.06 I 2.50 ........................................... 0. 13 
.................... 1.00 1 1. 26 

......................... I I : I:. .......... Trace 

................... ..! ...... ............. Trace 
...............I Trace , 

. .  
............. 

297.30 1 298.66 509.97 390.13 
..................................... 9.60 1 8.50 

Trace ' .......................................... 

1.22 Trace 
Trace 

Trace ............... 

........................................ 1.53 0.73 



NINERAL SPRING8 OF TEE UNITED STATES. [ B m a  

Anazg666 o j  miwal  crp*Ing6 in New Pork- Continued. 

Conatitnents. Iiisninpen or  
Triton Sprinl Pavilion spring. Pntnam S p r ~ ~ i c .  

-- 

Total ................................. . .  G44.03 ! 667.28 1 311.71 1 361.01 
-- --A --- --- 
pp --- - -- -- 

Gases. 
Carbonic acid. ................................ 361.50 / 33% 46 

............ Atmospheric air.. ....................................... ...I.. 5.  30 , 6 .40 
- - - - - - - - - - - - . . - - . - . . 

Sn~.lrtopa SprIng~.  

- - -- 

I Grains Grain8 , Grains i (isains 
Solids. 1 pcr gallon.. 1 per ! per gnlbn."er gnllon.' 

Saratoga A 
lscwP!ltnam Spnng. , Red Spring. 1 or  Alnln t$tg , spriu:. 

4. V? .......... 
.............. 3.76 ' 14.32 

I 52.84 ............. 
120.17 #............. GF. 80 

.............. ..I 56.92 
.............. 76.27 51.60 

Trace ............................ 

Soclinm carbonate. ............... .... .................................. ........................ Sodium bicarI>onate.. 1 67.62 
C:tlriorn c,nrbouato. ................................................. 

I 1 

" Sharplee. analyst (1872). "ith aodinnl iodidn. KC. F. Chandler, analyst (1869). 
b C .  F. Chandler, analyst (IPS?). Applcton, annlyat. V i t h  traces of phosphates. 
J. R. Chilton, analyst (1840). ' J. (.+. J'ohle analyst. 

Cn11,inrn I~itnrl~onute ......................... 
Xn-ncsi~~rn carbtmate 
3I:1~ut~sium lric:~rl)onato .... .. ................ 
5r1.~~11t;orn bica~bonate ....................... 

-- 

G r a i n ~  I Grain. ' I 
Grain8 Drninn 

Solids. / per gailon.h p e r  gallon.'. , per gallon.' per gnlion.c ......................... Sofinm bicarbonate. 8. 08 15.33 6.75 1 5 . 4 3  
Calcinm bicarbonate ......................... I 157.56 101." 1 5fi. F5 n!i. $7 

140.26 
................................................ 

$0.47 
Tmcr! 

L ~ t l ~ i r ~ m  I~icnrllon:~te. ........................ 
1r$lr1 r:?rbonnlc ...................................................... 

............................. 
.............. .............. 5. 13 9.48 1 . . I  3.51 1 .......... 
............. 

Ma,nnerinni bicnrbonate ..................... 17::. I?[ 
................ Srr,~titinm bicarbonntc. ......I ....................... Lithium birari~onatc.. 

..... . .......... Iron I~icarbonntc.. ...... ..... 
Cnrinm bicarbonate ................. ..... .... ...... ....... Sorlinm eulphntc ...... .......... 
Cnlrinm srllphnte ......................... Pot;~qsinm srr!plinta. ....... Uacnesinm snlpllnte ...... 
Sotli~~rn pbnpliste ........................... ................... Cnlrirlm pliosphi~te ... 
Soqlinm b~l)or:ite ............................. 
Soili~uu chlorirle ................... ..... ..... 
Cn!cinru i~hlor~de 

.......................... I'ot:rseinm chloride 
X a ~ e s ~ n m  chloride.. 

42.4 1 90. 4s 1 411. 34 
Tracc .......... Tr:icn 

.............. 
11. no 

1.72 1. 71) 
Trnca 

Iron bicnr1)ouato 1.56 1 2.57 , 7.00 

0. I1 
!I. 63 
0.43 
0.38 

......................... 
........................................................ 

3.26 
........................................ 

Trace 

Trace 
2li8.04 

....................................................... 
14.87 

............................................. 
............................. io,linm 11romi:lc ............ 

Cxicirim llriorido ............................. 8 Trscce 
Sodirim i o ~ l ~ d o  ............................... Trace ............. ...... 
Bor,icic acid I::::::::.. .... 
Iron oside ................................... .............. .................... 
Alr~tuink ..................................... 0.38 
Silica ................... ... ................. 1 3.00 3. ? 5  1.4G 
Or.-;rnic matter ................... ....._. .. .: T n c e  ~............., Trxra ---- ----- 

.......................... Bar-iurn I~ic.~rbonate 

.............. 

.............. 
0. 36 

............. 
Tmcn 
Trace 
Trace 
134.29 

............. 
1. 24 

............ 
0.63 

T I  ; I I . ~  
0. (13 

1'1nce 

0 27 
'> : -. .,6 

T1:tco -- 

/ 2.50 
0.45 

.............. 0.3; 
0.29 

.............. 1 ............. 

............................ 0. LC9 0.8s 

.............................................. 
$3.53 

6. 80 

~ o t n l '  ....... .. ............... I 640.03 / 255.68 

............................ 
565.30 
Tr:~ve 

0.30 
Trace 

........ Sn~linrn snlphatc ........................................ ...!...... 1.63 
I'otnusinm 511ll)liate .................. ... ..... Trace ?.03 
5~~1i11im ph~~splrate .......................................... Trace .............. 
C : ~ l c i ~ ~ m  phospI1:lte ........................................................ 0.19 .............. 

.......................................... 
Snjllt~in cl~lori~io 338.50 
Sn~l~ruu I , i b~~r :~ t c  Traro 

.............................. 187.66 214.00 
I'orassinrn chioricle ......................... 1G.98 I 
Potnsnillm brornirle 
S<>(linm bromido ............................. ............. 
Ca11.inm f l~~or ide  ............................. Trace ............. .............. Sodirun io(li(1e ................................ 0.0) 0.07 2.00 
Alr~n~ ina  ..................................... Trace (I. :(:3 0.42 (1. .:#I; 

Silica ........................................ 1.28 ! 3.16 1 1. 1G 0. S i  

,-- ~ a h .  63 .... 

Orp:lnio matter ..............................I...... ........ Trarv I 

I 

........................... 

- - -- --- 302.03 
- -- 

Gases. 
............................................................ Carbonic acid 212. 00 I=,: 



NEW YOBK. 

Annlyssr 04 mineral aprings In New York-Continued. 

Constitnents. 

Saratoga Springs. 

Star Spring. / Union Spring. u n i t e d ~ t a t e s  Spring. 

Constituents. 

Solids. 
Sodiom carbonate.. ... ..... 
Soclium bicarbonate.. .................... 
Calcinm carbnnnte.. ................................... 
('alciom bicarl~onnte ..................... 

.................................. lfaanesinm car1,onate 
l lnaursium bicarl~onate ................. 
Strunr i~ln~ bicarbonate ................... 
Lithium bicarbonate ............... 

.......................................... Iron carbonate 
........................ l rnn  hicarhonnh. 

Earinn1 bicarbonate ...................... 
I'ntaaaium snlphnb ................. ..... 
;iodiom 11oopImt.e ....................... 
Sn{llnm fihorate ................... ...-.. 
Sollium chloride.. . ... .................... 

I v a l t o n o r  1 
Vichy Spring. Iorline Spring Washington Spring. 1 (St i r  Sprinh). 1 

C4rs.psr gall.. .......................... 
12.66 

124.46 

61.91 
Trace 

1.50 

1.21 
0.10 
5.40 

Traou 
Trace 
38R.36 

Litl~i:lrn bicarbonate.. .................. .I 1.76 

Polassinm chloride ...................... 9.70 
Potanuiom bromide ..................................... 
Sodium 11romide ......................... 0.5 i  
Cnlcinm fluoride ......................... Trace 1 0.13 So~linm iodide .......... ...... ............ 

................. ......... Slnmina..  .... Trace 
.................................... Silica 1 . 2 8 ) )  

Solids. 
................................... Sodium carbonate.. 

Iron car1,onate ........................................ 
Iron l~icnrl~onnte.. ....................... 0. 05 

.................... 1:arium bicarhonata.. 0.59 
Potansinm snl  hate ...................... Trace 
~ ~ ~ < ~ ~ e s i n m  anrphte  ................................. 
Sr~dium pboapl~ate ....................... Trace 
Sorlinm bihoratr ......................... Trarn 
Sociinm cllloridn ......................... 128.69 
Cnlcit~m cblnl.ide. .................................... 
l 'otas~ium chloride ...................... 14.11 
~lacneninm chloride ................................... 
I'otnqainm bromide. ................................... 
Sorli~~m hrornicle ......................... 0.99 
C : ~ l r i ~ ~ m  tli~oride ......................... I Trace 
Sotlil~m iodide ........................... Tmcn 

Grs.per go1l.b I Grs.per ya1Z.c 
12.60 I ............................ 

................ 17.01 
41.60 

............... 96.70 
84.27 

............... 100. G9 

............... 1 Trare 

............... 2.61 
5.45 

.............. ., 0.27 
I. 70 

.............. I 1.82 

................ 0. 0:: 

............... ' Trace 
243.6? 1 453.30 

............... 

Gr8.per gall: 

.............................. Al~~mlna . .  . '  0.48 
Silica .................................... , 0.76 - Organic matter .......................... 1 Trace 

Gr6. per gall.. 

4.67 
.......................... 

93.12 
.............................. 

72.88 
0. 02 
4. 85 

.............................. 
0.71 
0.91 

............... 
0. 02 

Trace 
141.87 

I 8.73 
Trace ............... 

............... 1.30 

............... Trace 
3. 60 0.04 

0.32 
1'57{i 2.65 

Socli~~rn bicarhonat,e.. .................... 82.8i 
.................................. Calcinm carbonate.. 
.................... Caleium bicarhnnate 9.5. 5'2 

Total ............................. .' 26i .  32 

8. 62 
............ 

0. R4 
Trace 

0. 05 
0. 09 
3. 18 

Orennic matter.  .......................A Trace I... ............I Trace 
'- 

Grs. per ga1Z.d 
2.00 

Trace 
_ _ I - -  

Gra. per gaZl.e* Gr8. per gall.' 
.......................... 

8.48 , 16.50 
............... 92. 60 

............... 84.10 
.......................... 

65.97 40.92 
............................. 
............................. 
.............. , 3.25 

3.80 1 ............. 
.............................. 
.............................. 

0.05 1 .............. 
.............................. 

Total .............................. 617. F l % : r  696.17 1 331.84 
--- --- --- -- 

Oases. 
Carbonic acid.. .......................... 1 407.65 344.16 ' 384.97 1 245.73 
Atmospheric air.. ....................... I ............... 4.02 ............... 1 ............ ... 

> 1 Saratoga Springs. 

............... ..._.......... Trace ' 
............... 1.50 ! 1. 50 

Gosds. I 
Carbonic acid.. .......................... 383.07 ' 326.00 1 363.77 262. 50 
Atn~nspheric air ...................................... ' 4.00 ............... 1 6. PO 

.C. F. Chandler, analxst. 
b J. R Chilton, anal a t  (1841). 
e C. F. Chandler, an&et (1873: 

'1 E. E111mnne. aoalyet (1839). 
J. R. Chilton. m e e t .  

f John H. Steele. analrat t ~ r i o r  to 1838). 



42 MINERAL SPRINQS OF THE UNITED STATES. (sm82. 

NEW JERSEY. 
I 

. This State is not compicnous for the number of her mineral springs. 
Schooley's Mountain Spring is the only well-known resort. 1 

The water of a spring at Woodbridge, in Middlesex County, was a t  I 
one time bottled for sale, but so far as reported none of the waters of 
the State is on sale at present. Unimproved weak chalybeate springs I 

doubtless exist in many portions of the State, but they are at  present 
of comparatively little importance. 

A number of artesian wells have been sunk at Newark, Patersou, 
Jersey City, and in othor 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. 

Artcaian wclla:* 
dl P u ~ n i c  Rolling Mill, Pateraon. ................ Saliie. 

Passnic Connty. 
AtCi1uloidGods.Newark. E s w  1 .... 1 Caldc, saline. 

Countr. ............. On ~ a n s i i c  River (Lister ~ ro tbe r s ) ,  ...I 
Sewark. ERFRX Conntv. 

A t  Liml,vch & Retz's. Ninth street, 52f ................ ~ 
Hineral apri?~gx: 

A t  Orenurille, (11 Monmonth CO ...I ................................. 
Un Pollatcone Mountain. n e a r  I 1 ................................. I /  

Jersey City, Hudson Counts. i , 
A t  Tinslow, Camden Coonty ......................................... 

Risbop '~  \\'rll (45 f l ~ t ) ,  Sen-  I:runs- 1: ................... Calcic ........ 8 

nick, &fiddluaer County. 
Manasqnnn Spring, Point Pleasant, 

Ocean Connt\-. 

Do. 

Saline. 

Alkaline. 

.................................... 

Resort. 

Broaclway. ii'arren Cortnty. 

Unimproved 
once bottldd 

20 

........ 
.................. 

Paint Sp~.ing, Kittatinny Mount a i n .  
Garron Conntr, near U e l a w  a r e  
Gap \Vater. 

Scl~ooley's bloontnin Spring. Schooley's 
Jfountain, Morris County. 

Spa, Spring, Woodbridge, Middlesex bnt  
and 

1 

1 

Only thw of which malyaed me glm ic the table am inoluded hem. 

(170) 

................................. 

68 

Cold 
Conntv. 

Wamic 'k  spring, Newark, Essex Co . ..I.. 

Chalybeate 

Chalybeate 

Saline,.. .... 



NEW JERSEY. 

I Artesian T e l l s .  

Constituents. 
Schoolev's Tar,,+.k ( 
>fount;iin 4 

Spring. I  Spring' Pas$nic Roll- Liuter B~oR. ,  I inn Mill. , Scxmrk. 

C. JktoIntyre jr aualyst  (1870). New Jerwy State Geologist's Report, 1880. 
b C. F. ~ h a n d l b r ,  inalyst (1870). d New Jemey State C)eologist's Beport, 1879. 

Solide. Grains Graivw Grahrs 6'rains 
per gallon. per grrllnu. b per i~nllr,n. i per gallon. 

Pncli~~ln carbonate .................. .' 0.58 ............... ................ ................ 
Snclinrn bicarbonate. ................................. 11.27 ............... 

................ ............ 31.1cneeinm cnrl)onate ............... 1.60 . . !  1. 56 
l\l:!.'~~(.hium blcnrbonate ............................. 18.09 ................................ 
1 I,,!! cnrl,onnrv ....................... 0.:8 ................ 1 ................ .......... 
11 (I:! I~!c;~rbonnts.. ................................... ?.$2 1 
~\~.IIIC:I!IPSV car1)onate ............... . ,  Trace ............................ .. .. .............. 
( "11. 111ru carbonate 1.42 ................................ 1 ................ 
c ':~lc-ill!n l,icnrl~onnte.. 

............................. 
41.82 

A ~ t ~ r ~ ~ t ~ n i ~ u o  llicarbonate 18.43 ' 
................ C:~!ci~lr!l s111pIlato I . ' - '  120.70 ~ 100. DR 

Soclitim s~l lp l ! ; r t~  1;. 94 ............. 
3lnrru~~sinm sulphate 26. R i  

................ ;\lrln~in.?.. ....... ..... .............. 
i \ n ~ ~ n t ~ ~ ~ i a .  .... ..... .................. Trace. ................ ............. ... ................ 

................ Sii1r.i~ ;lcicl.. ......................... 0. 54 
P ~ u l l i ~ m  chloride ..................... 0.43 13.41 40R. 46 2.47 

............. .................. ................ I'rttaq*innl c,hloride I.. 5 . 4  a . 6 4  
Cnlrirlm chloride .......... ..........I ................ ............... .I ?i,?.l? ................ 

................ 3Ia~:nesinm chloride.. .............................................. 1119.41 
1r.ni1 ant1 aluminium chlorides.. ................. .....I. .............. I 7.00 ................ 
Fo,linnl bromicl~ ...................................... Trace I ................................ 
S,trlin~!l phosphate .................................. 
1'0tis-in111 nitrate ................................... 
( ) r~ar l ic  matter ...................................... 

' 0.09 ............................ 
Trnce 1::::: ........................ ... 
Trace , 

................ 1:ron11~lo ............................................ . I  ................ Trnce 
Iodine ............. ..................I.. .......... ....I.. .............. I T n c e  ................ 

I _ _ _ _ - _ _ _ _  
T o h l  .......................... .' 

Om. 

Carbonic m i d  ........................ 

7. li -. t J I 929.46 1 153.81 11" -7 -- --- 

Cubic inches. Cubic inchex. Ctrbic i , ~ c h e ~ .  Cubic inclrea. 
Undetermined 101.03 rn~le te rmined  1 Tn~letermined 

I I 

Artesian TTells. 
Bishop's Well, 

Constituents. I Celluloid Limberh S; 
S ~ T  Brnns. 

I T o r k s .  S e w -  Setz's. Je rsey  Tinslom. 
a i c k .  

ark. Ci t r .  

Solids. I Grains Graina Par t s  Grains 
per gallon. d per gnl lo ,~,  d in  1.0110.d per galinn. 

I I a p e e i n m  carbonate ...............' 6.10 ................. ................ 
X n z n e s ~ l ~ r n  ~ n l p h a t e  ............................................... . .  .............. .; 811. 88 
('nlrium urllphilte .................. ..I ............................................... 14% 6:: 
So(11rlm sulphate ..................... 11.70 ................................................ 
3In.r11vsium unlphate ................ 18.70 ................................................ 
C'alcium rinlphnte .................... 85.10 ................................................ 

................ ......................... S!li<.io acid. 3.00 ................ .0140 
I'otaah. ........... .... ... ... ......................................... .0100 ................ 
Pt~clinm chloride ..................... 0. 60 .............................. 10. 00 . ................ Solla ................................................. 39.50 os.;~ 

. ................ J.lrne ............................................... 6, 93 (I~'o.L 

. .............. JInznesia ............................................ 9. :i6 I !  ............... S11ll111orio acid ...................................... 4.11 . ( ID" 

. ................ ( ' ! ~ l ~ r i n e  ........................... ..'. ............... 65.50 011t12 
(':I! Ironic acid ........................................................ .O.??O ............... 
I ron  pc!roxido.. ...................................................... ,0030 : ............... 

---------A- - --- 
Total .............. .... ........ 8 124. ?O 125.42 .1GM ; 189.50 - 
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Very little has ever been published with especial referenb to Penn- 
sylvania mineral waters. Walton7s Mineral Springs of the United States 1 
and Canada (edition of 1883) credits the State with eight locations. In  
Moorman's book of 1873 thirteen are mentioned, while Pepper's l i ~ t  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. 1 
Beveml of the springs have been popular resorts for years. Bedford 1 
Spriqgs hm been so utilized since 1804. Next to these the Oettysburg 
Springs are probably as well known as any other in the State. Cresson, 
Minneqna, and Blossburg Springs are also among the most important. 
The Bath Spring a t  Bristol, which was a place of considerable resort in 
Revolutionary  time^, has so declined in importance that few are aware 
even of its existence. Some of the springs, like those a t  Ephrata, Yel- 
low Springs, and Caledonia Springs, are summer resorts, but the waters 
can scarcely be called miueral waters, as they are merely notable for 
their purity and the desirability of their situation. 

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

The chalybeate springs, as in most of the neighboring States, out- 
number the others. There are a, large number of sulphureted waters 
and one spring (Blossburg) is known to contain free sulphuric acid. The 
Perry County Spring is the only warm spring. In most of the books 
the temperature of this spring is given as from 700 to 720 Fahr., but 
information derived directly from the spring owner gives it as 660 Fahr. 

Name and location. 

2 5 n R 

Adarns White Sulphnr Spriuns, 1 mile I... ........... ......I Sulphureted .... / Once had considerable 
. north of Chnneysr~lle, Bedford Co.. reputationasaresort. 

Acldisou Ridge Chal~lreate Springs, 4 ............. Chalyheate ..... 1 
Nonroe T o ~ n s h i p ,  Bedford County. 

Alum Boclc Spring, A lun~  Eock, Clar- 
ion Count?. 

Bnth Chalybente Spring, Bristol, Cneks 
Connty. 

Bedford Springs, Beuord, Bed  f o r d  1 5% 7 , Saline, sulphu. Used commerc ia l lg  

Couuty. 
r e t e d ,  a n d  andasaresor t .  
ehnlybonte. 

Black Barren Spring, Pleasant Grove, .................. Do. 
Lancaster Coontx. 

Blossbnrg Springs. Blossburg, T iog~ ,  ....... ...... 
County. reputation. 

CnlrilooinorSreeneg'sSp~ing6~15rnile~ I.. Sumn~er resort. 
from Chamberuburg. Franklin Co. 

Carlisla Wlnto Sulphur Springs. acar I Mildsulphumus Resort to limited ex- 
Carlisle, Cumberlimd County. tent. 

........................ 
1 

do ........... 
do ........... .................. Was once a resort. 



PENNSYLVANIA. 

XnetaZ epring6 of Penn6ylcanh - Continued. 

S a m e  and location. C h s r a c t r ~  of the  
mater. 

I 
I 1 - l  --- 

Chal?~beate ppringe: ( 0  1 
h u r  mdes l a m  PittuburgU. AIIe- ) ....I.............. i .................. ' 

nheny Connty. 
T ~ O  miles north of ~ h a m b e r a b n r ~ .  I ................ 53 ............. ......, 

Franklin Connty. ' /  
Cresson Sl>rinw Cresson Camhrin CO.. 3 , ......... ' Chalrbente. &c . Resort. 
~ o ~ ~ l ~ l ~ ~ ~ a ~ ; n p ~ ~ ' l ~ i t e ~ n l ~ h n r ~ p r i n g s ,  5 1 : : : : : : l S n l p l ~ n r e t o d  Do. 

ant1 c l ~ a l ~ b c a t e .  

...... I.. 
Do. 

........ ..... Onco a resor t  

... ........... Itesort. 

..... .I Used commercialla.. 

... .do ........... DO. 

dc idchalybmtr .  Do. 

... Unimproved. 

Kittnuu~n:: Jlint.ml Spring, Kittan- 
ning, A!'~nnlron!! Coul~ty.  

.... Lox.cic Sulphur Springs, 1 mile from / Do. 
b Loretto ancl near IVildwood Springs, 

C a ~ n l ~ r i n  Cnnnty. 
.............. .... 

.......... 60 GO 1 Calcic Rrsort  to  limited ex- 
near Seltillo. IT~intingolou Connty. tent. 

Mc1:lmr * Spring. I T r s t m o r ~ ~ l a n ~ l  C O . . ~  ....... ..i ->.. I .ji. . .  C h a l ~ b e n t e  ..... Local resort. .......... 3Lc-\-itt$'~ Sprinp, near Saltillo, Hun- I I O -  

I Cnlcic Gsed slightly a s  a re. 
tingclon County. sort. 

Mitlernl apri11.78: 
.... .............. ..... Scrtr Cli~rion. Clarion  count,^ ..! Unimportant. 

~ o s o ~ a l l o ~ , n e a r ~ e a d i n ~ .  ~ e r k s  Co' ........... 
IIauover, r o r k  Count-j ........... 1:::;:: 

Minnrqua Springs, near Minnequa, , Reqort and water 8old 
Ilraclt'ord Connty. to  limited estent.  

H a s  been a resort; P e r r y  County Warm Spring, Per ry  1 1 
(:or~nty, 14 miles from H a r r i s b u r ~ .  abandoned now. 

Rercl and L ~ o n  White Sulphur ~ ~ r y n a .  1 Sulpho . chalxb- Resort. 
JIil1i~:in's Col-r, in Harrison Town- ente. 
 hip. near Bedfonl Springs. Bedford i I 

Colllltr. I I 
Saline S i~r ing  (Afr. Peterson's). near Ta- . ......I ....... ... .................. 

rentnlli, r l l le;he~~y Connty. 
Salt ayri71gs: 

S m r  Conemaugh, near Saltsburg, ...... ............... i .................. I 
Indiana County. I l l  Nenr Al l~a .  Credford C o n n t ~ .  

I ............................................ 
st izp~~zii-  8pr in~u:  I i I 

.............................. ...... S e a r  bead of Mill C n e k ,  in l l c a d  I.. , 
'l'ownnl~ip. Crnwford County. ...... ................. On i\ncier'nRnn.2& rniIcssouthme~t 1.. .-..I .! 
of lronton, Warren  count.^. i ....................................... - . - - . I . -  1 On B o n ' ~  Crcok. Somerst:t,Cot~nty.. 

1 
...................... I n  l'ol~oyne Townshi PerryCo. ... 2 ........ /. 

....... --... Thrcu  Sprii~::~, Three &rings, Run- 3 ./ Snlphuveted, &c ' DO. 
ti11cd011 County. I 

TTilcl\roocl Spriups, Loretto, Ca~nbria. 3 ............. Chalyl~eato, &C DO. 
C(31tnt~.  

TTolfi>rcl'sWhite Snlphnr Sprinns Wol- I ........................ ...... 
fn1.,1'8 Gap, Bedforcl Conntr. O' ' 

...... ..........-............. Yeiloxv P p ~ ~ n g s .  Chester Counts. .  ..... .' DO. 

Sprin::~, Adams County. 
.................. ..... ... Yorl; Sulphur Springs. T o r k  .I .. DO. 

- 
(173) 
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dnalysea of mineral uprings in Pen~ylvanfa. ~ 
I 

I Bedford Springs. 
I i 

Constituenta. 1 

I Large 
I ST.., s p i n .  / Sn ' "u" .  Sprmg. ~ i m e r t o n a  

Sl'rmg. 

1 
1 

Grs.per gall.- Qrs. per gall.. 
Calcinn~ carbonate. ...... ~ 0.5:: &, 47 
Jlarnrsinm carbonate.. .. 0. 14 0. 59 1 
1Vanr.ani.se carbonate ... .'. .............. T r a c ~  

I ~ n r i n m  s111phnie.. ......:............... , ............... 
Calcium hosphatc 0. 02 
Sotlinm cr)~loride ... :::::::I::::::::::::::: 0. 53 

.................................... Pot.~ssinm chloride. 
....................... Lithium chloride Trace 

Silica. ................ ...I 0.65 0. 17 
i f~~lrosolpbnr ic  acid..  ..I .............. 0.01 
Cirl~onic acid 0.31 1.27 

per gaU: 
10. '21 
1.00 

Trace 
0.08 
0. 51 

73.08 
0.41 

......... 
33.40 

. . . . . . . .  
0. 0? 
0. 37 

......... 
Trare 

0. 54 
0. 0s 
2. i!l 

.per gall.' Qr8.per gall.* 
10. 4:1 7. 09 
0.01 1. Cd 

Tracer Trar.a 
0. (11 0. l!i 
0.33 ............... 

on. $3 0. 58 
0.18 0. 27 
0.13 0. o,S 

3!1. (j? (I. i!) 
Trace ........... 

(1. 01 Trace 
0.46 0. 23 

.......... Tract. 
Trace ............ 

0.77 0.47 
Trace Trace  

0.56 3. 77 
I--\ 

Total. .............. I 1.62 1 141.17 122. 40 153. 30 / 14. 7 0  

I Eedford Springe. 
Constitnents. 

Chnlybeate ' Andrrson 
Spring. Spling. 

Total ............. ..' 20.30 1 124.00~ 20.71 1 5.75 14.32 

I i Grs.per gall."rs.per gal1.c Grs.per ga1l.b i3rs.per ga1l.d &s.per gall.= 
...... Sodium carbonate.. 0.40 ............. 0.75 .............................. 

Potnssinm carbonate ..... 0.13 0.?5 .............................. 
Calcium carbonate - ......I 8. 85 8.00' 11.34 ........................... 

I 
Gas. , Oi~bic inches. 1 Cubic inches. C?~bic inches. Cubic inchex. / Oubic inches. 

.............................. 

(2arianic acid ..-... ..-...I.. 1 i1.00,. ............................. I ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ............ 
I 

............................. 

dRand&CreaO mlal,vsta 
* F. A. Genth, an&t (1871). 

Calcium bicarbonate.. 9.33 
Magnesium cnrbonate.. .. 1.20 
Nagnesinm l>icarbonate.. ...................... 
Jlanganeso carbonate ....I Trace 
JCanezneae birarbonate .. ....... .i:ii.. 
Iron carbonate ........... 

............... ' 1 2.52 
........) 

............... 0. 02 

............................................. 
5. 00 0.36 

....................... .......................................... Iron bicarbonate.. I. 
.............. ......................... ......... Sodium snlphate I 1 

.............................. 

Clcinm snlphate ........ 15.00 4.40 ............... 0. 06 
Pornusium sulphate 0. 11 
N:~cne*ium sulphate. 80.00 ............... 0.25 
Calcium hoqpllate ...... ............... 0.03 ............... 0. (I J 
Sodinm cg lo~ i~ i r . .  ........ 10. 00 8 1 .............. U. 09 
Calcjnm chloricle 3.00 ...... ............................. 
Li th~um chloride ......... ......... .............. .............. 

..................................................... Alumina ................ , Trare 
Silica. .................... 1 0.79 ............... 0.86 I 1:30 1 1.20 
LIydrosnlphnric acid.. ...I Trace I.............. .I..... ........................................ 
Carbonic acid (free) ...... m 5.60 ............... 1 ............... ............... 0. 35 
S ~ t m n s  acid.. ........... .I.. ......................................... , ............... Trace 
Loss ............. ........................ ! 3.00 ........ 

............................. 
1.53 

............................ 
0.05 

............................. 
1.21 

1.07 
0. 20 



PENNSYLVANIA. 

AnaZyees of mineral epr6nge in Pennsylvonio- Continued. 

I Cresson Springs. I - - 
Conatitnents. Gettysbnrp Katalgaine 

Spring. 
Iron %ring. 1 Alum Spring. I yp$:p 

a F. A. Genth analyst (1875). F. A. Geutb anallrat (1874). 
b A. M. ~ a ~ e &  analyst. d TVith nitrietacid: 

(175) 

, - 

Sodium carbonate.. 
Sodinm bicarbonate. .................................. 1.43 

Grain88 per 
Imp. g n l l ~ n . ~  

46.05 
............... 

Trace 
81.00 
76.05 

......................... 

Potassium bic:~rbonate. 
..... Cnlcinm bicarbonate 

JIazpcsinm bicarbonate.. 
Kickel bicarbonate 

Grains 
pergal1on.c 

.............. 
0.70 

............... 
16.41 
0. 54 

Trnce 
1\Ianz;mc-so bicarbonate .................I. Trace Trace ............... 0.01 ......... Iron bicarbonate 5.04 1 3. 75 0.02 Trace 0.04 
Cobalt bicarbonate. .................... Trnce 
Copper bicarbonate Trnce 
Narnesium borate 0. (13 ......... Sodinm snlplinte 0.70 2.47 

........ (:alcinm snlpllate 40.10 0.83 
Potassinm sulphate ...... 0.43 0. 21 
Strontium snlphate : 
Lithium finlphnte ........ 

... Marnesinm 8ulphate.. .......... 0.78 
..... Alnmininm ualphate ............................ 

Unrinm unlphate ......... ............... T m o  

................................ 
3.53 ............... 

.............................. 
................................ 

I ron snlpbate ............ 
Iron porsnlphate.. ....... 
Calcium I~osphate ....... ......... Sodinm c%loride 
Calcium chloride.. 
Xnmesinm chloride 
Lithium chloride.. 
Xarnesinm bromide 
Calcium fluoride 
Alnmina 

...... Silica.. ......... .... I 
Silicic oside 
Carl~onic acid (free) 
n'it~.nus acid.. 
Orcanic matter. 
Impurities 

Total. .............. 

0.21 
0.0'1 
0.41 

0.01 
0.8G ............-.. .............................. 

Trace ............... 
0.01 

Trace 
.............................. 

2.03 ............................. 
.............................. 

do. 71 
1.10 --- 
26. 54 

. 23.48 
Trace 
0. 03 
0.04 

..................................... 
.................................. 
.................................. 

....................................... ............................................... 
1.21 

........................................... .......................... .......................................... 
.......................................... 

108.39 

16.25 
33.39 1 

Trace Trace 
0.02 / 1.23 

, 1.30 
..I 0.56 
...I.. ............. 

I .................................................... 
'. 
1 0.01 

1.87 1 0.92 
..... ..........I..... '.-.0.66 

i Trace 
.: ........................................................................... ------ 

145.56 / 6.88 

.............................................. 

............................................. 
Trace 
Trace ............... 
Trace 
Trace 

............-................ ............... 
10.00 

.......................... 

266.30 
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I 
Constituents. Gettynburg Lithin Spring. 

1 I I f 3 r r . p ~  gall: &s.per gall.h C 3 r s . p ~  gall.= , Orr.pcr gaU.. I Brs.pergal1." 
Sodium bicarbonate. ..... 3.20 4. 97 3.38 1 .............................. 

................................................................... C a l r ~ u m  carl~nn:ate 1 4.14 
C':tlcium bicm.l~on;tte ..... 10.71 1 8.00 9.9G I 9.80 .............. 
J l i ~ c ~ ~ e - i n m  carl~onate. .  0.36 
>:aCur.;iuiu Iticarl>onnte.. .............. 
Sri4.11tir1m bic:irl~onate. Trnce 
ZI:tnr:\llese cnrbon;lti. 
Ircti~ i~onate 

.............. 

.............. i::ir~nm bicarl,onate 
~ \ n ~ n l o n i u m  nitrate. .. ...........I ............... 

1 Spring. spring. I J ~ L ' U g u  

.. ............. 

Total. .............. 145.86 / 23.26 146.61 13.69 / 29? 

I 
I I '  I-- i 

I G ~ s . p e ~ g o l l :  , Qr8.pergoll.e Gre.pcrgal1.c Gr8.pergaU.r , Br8.per all r 

4 F. A. G e n t h  .nslyst (1880). 
F. A. Gkorth, anslyst. 
Pmf. Hollenbneh, annlymt. 

I\l:t~nt~siurn nitrate. .................... ./. . . e . .  .A.. 0.14 ............... 

Sodium carbonate.. .................... ./. 
Calcillm carbonate. ..................... 0.67 1 Calcium bicarbnnate ..... 16.05 ................ 
J I a c n r s i i ~ ~ n  carbonate .................. ./ 1.18 
JIapnesium bicarbonate.. ............ ...I ............... 

Sn(ll11nr snlphatr  ....................... 0.20 

............................................. fm,e 
.............................: (129 

22.21 9.U i ............... 
............................................. 

0.68 1 1.8i / ............... 

! 

ZInnpanesr I~icarbonnte . . 0.23 ...............................~. ._ ........... 8 ............... 
Iron carbonate .......................... 0.06 1 ............................. I............... 
Iron l~icnrl~onate ........................ 0.08 0.14 .............. 
Sodioru rolphnte ......... 8.73 1 1. 31 8.79 1 . 1  
Cnlrinm sulpllate ...... .' 65.1" 4. 55 72.20 1 
Alumininm a ~ ~ l p h a t o  ..... 1.33 
J'otnssium sulphute ......I 0.01 ............... 

.. 3I;1rncriium sulpl~ato.. .; 26. 65 042 
Iron s u l p h ~ ~ t e  ............ 24.49 .... .. ...... 
Calcium phosphate.. .....I I). 11 ............... 
5(tcli11m chloride. .........' 0.65 ............... 

............... ............... ............ ....... .............. L i t h i ~ ~ m  chloride. .#. , 
N:~gnesium protoside.. 021 
Iron protoside ....................................... ..I. ............................ I 184 

............ Alllulina ........................................... ...I.. ......... 1.. (ill; 
S~l ica  .................... , I. 17 1 0.83 ( 1. li 0.59 ............... 
H~dro8olphn1-ic acid.. ................................. 0.02 I ............... 
,Carbonic acid ........................... 1 5.46 j ............................... 1 

............... ......................... 
4 :,~l,.ium s l~ lphate  ..... ...' 0.25 
I'otasninm snlphate ...... ' 0.15 ............... 
J I t ~ ~ n c q i n m  sl~lpllate.  ... 3.30 ............... 

0'48 I < . n l c ~ l ~ m  pliospl~ata. ...... I... ....................... 
So:i~nm chlorirlv ......... i 0. ?8 
~ ' : ~ l c i u m  clllorltle ....................... I ::::::::::I:::: 
I'otasuium chloride. .................... 0.11 
Srroi~tium c h l ~ r i d e .  .................................................. 
3la~uesiumchloride .................................................. 
III.II ch10"de. ............ 1: :::: ::::.. ................... 
L i t l ~ i u ~ u  chloride. ........ ..................... 
Enrinm ch!nride ....................................................... 
3l.ignesiom I~rornide ...... 
31.li.nesinmiodida ....... :::::::::::::::'::::::::::::::: 
12itllia .............. ...... ............... Tracb 

................. .\lilmina 1 .............. ' ............... 
Siiicn ............................................. 

0.48 1 ............... 1 35.40 
0.15 I .............................. 
3.30 ............... Trice /. -- - .. -- .... 
0.o1 1 0 .  IT 
0.22 1 33% PO ' 0453. P7 

...............I 51.56 I 2S7l. 22 ............... 0.00 , 2 .  2:: 
O.(lrj ............... 

15.34 , 555. 95 
............... ...............I 2. 43 

Trace Trace I 2. n g  
1.72 I.--- .......... 

...................... 75. 94 ::::::: ........ ': .............. 0. 5 - 
............................................. 

0.02 .............................. 
1. i6 0. 70 0.47 

Silicic oxide .............. I 1.78 i 0.17 I ............................................ ------- 
Total.. ............. I 25.24 , 21.06 25.?5 I 418.94 , 1001C. N 



-.I PENNSYLVANIA 

Analgees of mineral springe in Penwylvania-Continned. 

Constituents. =ypzY 1 Slinneqna S p r i n p ~  White 

Constitnents. 

-- 

Grcins 
per gallon.. 

0. M ................................ 
................................ 

5.58 

I. ?9 ............................... 
... ............ 

...............: 
0.43 

................................ 
............................. 

-- -- - -- 

Total ......................... 1 24.20 1 85.20 1 9.20 / 110.98 

, &aim 
ptr gallon.' 

Sodium carbonate ................... 1.44 
Socliom bicarbonate .................. I ................ 

1 &aim Grains Grains 

*F. k &nth, a d s t .  ~ J . m e n  C. Booth sns lwt  (1850). 
bF. A. &nth, analyst (187S). -8. A. ~ a t t i m 0 4  anslyst (1885). 
Dr. Greg& analyst. 

Bull. 3 2 4  (177) 

Ammc,ninm nitrite. ................................. .............................. 
So~lium ~u lpba te  ................................... I ................................ 1.01 
Calcium snlphate .................... 0.07 ' 0.49 0.36 
P o t a s ~ i l ~ m  sulphate. ................................. 1.. ............ 0. 22 
Mnwesinm finlphate ............................... .!.. 1 0.98 ............ .............. 
Uarinm sulphate. .................................... I T n c e  
Calcium hosphate .................. 0.01 1 0.01 ................ Trace 
Sodium e&ori,le ..................... 0.77 0. 19 1.03 0. 19 
Pot~inninm chloride Trace ................ 
Litlilum chloride ................... Trace ................ Trace 
Iror1 proto. ............................................. ................ 
Alnmina. ........... .... ... .... ..... 0.03 Trace ................ 
Silica ................................ 0.60 0.73 ................ 1. PI 

Grains 
per ga1lon.b 

................ 
1.33 

Snlphnr 
................ 

f 
E~clrosnlphnric wid. 
Carbonic acid ........................ 
Organic matter ..................................... 

Total .......................... 

per gallon: 
Sodium carbonate ................... 7.49 
Potassinm carbonate ............... 1 0.51 
Cslciiim carbonate. .................. 4.75 I Marnesium carbonate ............... 2.47 1 Iron carl~onate. ..................... 0.18 
Sodinm enlohate. .................. ..I ................ 

Graim 
per gallon.- 

1.09 

Potnnsiun~ carbonate.. ...............' 0.46 ' 
........ I'ot:~ssi~im hicarlronate ..............I.... .. 1 0.14 

Calcium carbouata. .................. 4. '78 ............... 
C:dcii~m bicarlmoata ................ / ............. . . .  6.53 
hlngnrninin carbona%e ............... 0.85 ................ 
31.1znesiun1 bi<.:rl.bonate ......................... 1.59 
3-ickel c a ~  bonnte .................... 1"'- 

Trace , ......................... 
~ T R I I ~ A I I I ~ R V  carbonate.. .............. 0.02 e 

3I:rn:nnes1+ bic:trbonata ..............' Trace , 0.06 
%i~tc 1,icarbon~te .................. ..( .... .... ..... 0.01 
1r11n c.ar11onate ...................... 0.10 1 Trace 
Iron bicarl~onatn.. ................... / ................ 0.04 
Barion> I~irnrl~onate ............................ I 0.01 
l\l:*=neninm borate.. ................. 1:::::. .......... , 0.08 
~l~omonium nitrate .................. 1 ................ 

per gallon.. 

................ 

................ 
0.27 
23.13 
6.58 
0.24 
0.12 
13.10 
1.83 
0.36 
0.03 

31.32 

Calrir~m snlphate .................... 
Alumininm 8111 { hate ......- 
Potnnsinm snlp ate 
Lithium sulphate .................................... 
JIaznt*sinm nnlphate 
IIancxnese uulphate.. 
Sirkel  anlphate ...................................... 
Cobalt ~nlphate  ...... ...... ..... 
Iron nnlphate 
1n1n perunlphate .................................... 
Iron phosphate ...................................... 
So(1inm chloride ..................... 
All;sline ~ n l t s  (chiefly chlorides) 
Silica .................. .... ........ 

...................................... . Snlplinric acid. 
(::>rl~onic acid ........................ 

................................................ 
0.73 

................................ 
1.27 

.. ...... 
................................................ ................................ 

................ 

................ 

................................ 

................................ 

-- 1 

............................................................. 
Trace I 0.01 
3.19 

.'...... .......... 

0.61 
.......................... 

............................... 
................................ 
.............................. 

.................... ....................................................................... 

0.98 
.................................... 

0.61 

6.60 

1.34 1 ................ 
................ 0.06 

................................ ' 1.29 
0.74 ) ............... 

................ 

per gal1on.d 
................................................ 
............................................... 

2.67 
1.94 

............................................... 
............... 
................ 
................ 

................ 

................................ 

................................ 

Organic matter .................. .... 

--- ,----- 
12.32 1O.iJ I 10.39 i 13.76 ~ 

per gallon.' 

................ 

................ 
0.25 
17.91 
0.55 ............................... 

................................ 
15.55 ................................ 

................................ 
73.06 

0.33 / ................................ 
............................... 0.10 1 

1.09 
2.15 ( 0.4 
5.64 . - . . - . . - . 

................ I.--..- ...................... ..........I...'.. 2.90 

................ 
0. 56 
3.10 

.......................... 
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SOUTHERN ATLANTIC STATES. 

The general geologic fwases  of the Southern Atlantic States are very 
much like thoseof the Northern Atlantic division and the millera1 springs 
are also similar. Snlphureted waters and chalybeate springs are most 
prominent in both. There is, however, this differeuce : thermal springs, 
which are of infrequent occurrence in the northern section, are quite 
numerous in the southern. This is probably due to the fact that faulted 
strata are more prevalent in the Southern Appalachians than in the 
Northern, which recent observations by members of the United States 
Geological Survey (most of them still unpublished) seem to indicate i s  
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 tho 
Connection of Thermal Springs in Virginia with Anticlinal Axes and 
Faults, published (1840-1842) in the Transactions of the Association of 
American Geologists and Naturalists. 

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

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

A large number of the ~prings in this section are still unknown so far 
as a deflnita statement of their chemical con~tituents is concerned, but 
every year adds to the list of analyses. 

Smmnaary for Southern Atlontio States. 

86.h 

Dsl.*ue . . . . . . . . . . . . . . . . . . . 0 0 
aaugkna.. . . . . - . . . . . . . . ... . 6 

Dietdot o f  Oolambt . ...... 0 
Virginia . . . . . . . - . . . . . . . . . . . . 807 76 81 
West Vlrghb. .. . . ..... . . . . 6D 2B 
B d  C u o b  . . . . .. . . . . . . . 88 

80ath C M '  ............. 6 
~. . - . . . - . - . . . . . . . . . .. . 8 n 
F b r l d .  . . . . . . . . . . . . . . . . . . . . . I 4 

Td.l . . . . . . . . . . . . . . . . . lsa 



From the few reports of geological surveys of Delaware we learn that 
chalybeate springs are numerous, as would naturally be expected from . 
it8 geological structure. 

They are, however, of comparatively little importance, only one, so 
far as learned, having eyer 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. 

MARYLAND. 

BrendywineChalvbeateSprin Fanlk. 
Land, weat of Wflmington, #AW Cas- 
tle County. 

rwu: Near agsboroagh, Sassex County. 

T w o  milea h m  Dover, Kent C o  
Ten milea from Dover Kent Co. 
At Srnyrna, gent conhty.. 

The general works on mineral springs give no space to Maryland and 
Dr. Pepper's list includes but one locality, viz, the Carroll White IJnl- 
phnr Springs of Alleghany Oounty, whioh at present, so far an we can 
learn, is not resorted to. 

There am several localitiee that were once used extensively, but have 
fallen into disuse. 

The proximity of many of the springs to those of Virginia has p d -  
ably ~~ them to be neglected. Still there am several p l m s  of re- 
sort, aud the water of one-the Strantia Well of Brooklandville-is 
used wmmmially. In the eastern part of the Slate the springs are 
mainly ohalybeate, the mqjority of them unimproved and uihpwhat. 

t17Q) 

1 .............. 

....................... ...................... 

0 

...................................... 

.............................................. 

Chalyhta ..... 

Chal baste ..... ... Snlp&~mted. 

- 

Onoe improved md 
nsed as a reaort. 

Unimproved and an- 
important. 

Unimproved. 
Do. 

Unimprovedmd filled 
UP. 
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Mineral rprlng8 o j  Mat$and. 

4 

Oncensedextensivel~. 

Once a resort but  now 
nnimprored. 

Resort. 

Unimproved. 

Do. 

Limestone springs u e  
common. 

Unimproved. 

Do. 

Ueed locdy.  

Unimproved. 

Do. 

Do. 

Do. 

Do. 

kor%. 

Do. 

Used commercially. 

Upimportant end nn- 
improved. 

Unimprored. 

Unimproved and un- 
important. 

Besort 

c ~ w t a o l  the  
water. 

Chalybeate ..... 
................................ 

Alkaline, oh+ 
1 beate, &c. 

C l  nlybeate, Bo. 

................................ 

Snlphureted .... 

................................ 

Saline .......... 

I 

Name and location. 

B a m n  Creek Sprinrn. Barren Creek 
Springe \'iicomico Connty. 

~ r l i n d a  $ring, 14 niilen from Sharpa- 
hurg, X'ashinrton Connty. 

Bcutlt v'n Spriups, Bontley'n Springe, 
Il :~lt~morc Co~iuty. 

Bevy Sprincn 01.1 Carroll catate, Ta 
l i~ tm;~  P:~rk, X ~ n t * ~ o m e r v  Couuty. 

Bi~izlinm S p ~ i n r .  3+ &IPS northenat of 
\i'ittrnnn,Talbot Conntr. 

B111e S ~ ~ l p h u r  Spr.iurs, Piney Grore, 
All~,rlr , ,ny Co~lnty. 

CaEric f ] , r i ? ~ g r :  
S e . 1 ~  JI:~~erfiton.n, Washington Co. 

Ca~ro l l  Wl~ i t e  Sulphur Sprincr, he- 
t ~ c e u  (:rcc.n 1:i~l:rnndPolishXoant- 
:iiu. ~ ~ l l c n ! ~ a n r  Co,ti,ty. 

Chal!rbrote spnnga: 
Six miles fro111 Kzl~ton. Tnlbot Co.. 
Sear  llancncl~. TVn.ihin@nn Co .... 
Spar  Serr WIU~SI I I . ,  C.~~.roll Co 
111 Qoern Al111e'n Cunnty 

Ennt~ll'x Spring, uourh of Trappe, Tnl. 
bot County. 

Flint Stone Mineral Springs, Flint 
Stone Alleghany County. 

~o l c l sbd rou~h  Sp~ings, 2 miles ronth- 
east of Dondet., Ti~lliot Conlity. 

Lloycl's Fprinz, Sear  Lloyd's Landing, 
Tnlbot County. 

M t n ~ r a l  v,ri,ri,lp: 

Kcnr Cleat. Spring. V a s l ~ i n d o n  Co 

e 
.E 
'i. 
% 
r 
8 

% Z  

1 

60 

7 

6 

4 

2 

...... 

.................... 

$ , s i  
u U10 
a 2  5 

g 6  
--- 

.................... 

.............. 

.............. 

........ 

.............................................. 

100 

, .S . .  ............. 

2 

$ 
6 
a 
s 
g 
0 

...................................... 

...................................... 
48 

...................................... 
.......................................... 

...................................... 
Cold 

...................................... 

...................................... 

At MineralSprinp. Garrett COI IU~ ,~ . I  1 

A t  Green Spring Fornnce, Wash- ' 2 
in,-~ Coanty. i Ontram Springs. south of Enston. Tal. 

bot Connty. 
Riclgewnr'n  spring^, west of Emton. ' 

T:~lbot.'Connty. 
l i v e r  Springs. Pi rcr  Springe, Saint, 9 

.............. 

.............. 

100 

180 

850 

.............. 

.................... 

hlarv'n County. 
Spa ~ p r i n r .  Blnden~bnrg. Prince 

George's County. 
Strontin Nineral Sprinr, Brooklartd- 

rille. Baltimore Connry. 
8uZphur spnng8 : 

A t  S~ilphur Springs Stntion,B. b: 
P. R. R Baltimore Countv. 

Near ~ i i l i amspor t ,  Wawh'ingtan 
Conntr. 

Near Inilian Springs, Wsshingtnn 
Conntr. 

l17erm Sprin?~. 1 mile from Flint Stone, 
AUerhanr Conntv. 

WindR~r  Snlphnr Springe, near Wind- 
sor, Carroll Connty. 

1 

1 

nlpho -cbalyb. 
' c:rta. 

...................................... 

...................................... 
...... 

58 

50 

...................................... 

..................................... 

...................................... 
64 

S n l i n o ,  c h a -  
lybeate, and 
11thi:a. 

. Chalybaate, &c 

Saline, c b l y b  
eate. .... do ........... 

.................. 
Sdphmeted,&c. 



MARYLAND. 

Bentley's Springe. I 

Stmntia Min- Flint Stone 
Conetituenta. eral Spring. -1 M i ? m l  1 Chalybeate Station 

Spring. Spring, 1 S~rlnge.  

Grain8 1 Graim 
p a  ga1h.b pev gallm: ................................... Sodium carbonate 0.37 ............... 

Mapesinm carbonate ............................... 0.26 ................ 
Calcium carbonate ................................... 0.34 ................ 
Calcium bicarbonate.. .............. 6.75 

............. Strontium bicarbonate 1.86 
Iron carbonate ...................................... 0.89 ................................ 
Iron bicarbonate .................. 0.88 
Calcium snlpbate .................................... 0. 35 0.38 ................ 
Strontium ~lllphate ................ 0.22 ................................................ 
Sorlium nitrate ..................... 1.43 ................................................ 
I'otasniam nitrate ................. 4.66 ................................................ 
Socli~lrn chloricle .................. 12.87 0.19 ................ 
Mapnesinm chloride ............... 6.72 ................................................ 
Calcium chloride .................. 35.46 ............................................... 
Iron ......................... ...... .................. 1 ................ Traoe / ................ 
Alumina. .......................... 1.86 ................ 
Loss 
Siliric acid ......................... 0.43 0.33 ................ 

................ Organic,mattar .................... Trace 0.91 0.37 
3Iacnes1a 12.74 

nitrogen .................. ... . ......................................... ........... ............... .................... 1.zz  
Carbonic acid.. 3.50 I:.::: 1: ...............I. 

Limn 
Sulphuric aoid ...................................... 
Carbonic acid, chlorine, potash, and 

soda 
Pbos horic acid, iodine, anrmonh, 

angorganic matter. 

T O M  ........................ 

............................................................................... -1:. .................. 
Trace I 

7-- 

a.n 1 4.06 ---- ----- 

38.16 
.............................. 71.68 ................ 51.42 

................................................ . I  
L18 / 174.00 -- , -- 
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DISTRICT OF OOLUMBIA. 

A number of the well8 a,nd 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 streeta, in W ~ h i n g t o n ,  
is said to be quite strongly impregnated with iron. There are several 
other localities within the city limits that are said to have chalybeate 
springs or wells. No analyses haye been made. 

Virginia occupies the same position among the Southern Atlantic 
States that New York does among the Northern Atlantic States, in re- 
Rpect to both the number and the variety of her mineral springs. More 
than fifty localities are place8 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 conntry that 
&retches towards the coast from the foot of the Blue Ridge. Here the 
springs are largely chalybeate, as would naturally be expected. The 
thermal springs are confined to the mountain region. A large propor- 
tion of the springs are sulphureted, as is the case with so many springa 
in the adjoining States. 

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

(182) 



Remarks. 

Alleghany Springe, A l l e g h a n  y 
Spring Montgomery County. 

Alum sp;ings o f  RoCkbridgeConnty. 
G o s b ~ n  I!ridgc. I:ockbri(lpe Co. 

Alom Well. 1) m~les  northwest of 
Ablng(lou, n*ash~nptun County. 

Amelia Springs, near ~etersr i l le ,  
Amelia Conntv. 

Bath Alnm Springs, Bath Alnm, 
H.lth Conntg. 

Ec.clSord Alum and Iron Springs. Bed. 
ford Spnugs, Campbell County. 

.......... ... 3 1 125 l o /  Saline, calcio. 

5 

3 

8 

2 

Iloanoke Conuty. 
Buckingham White S111phur Springe, 

1'1 miles from Buckingham Court- 
Houat,. I:ucklngl~am Connt,~. 

Bnffalo lit hi:^ Snl.inrs. Duttslo Litbia 

Black Rock Springs, in Blne Ridge, 
A I I ~ " ~  County. 

Blue Gidge Springs, Blne Ridge 
Sprin.78 Eotetonrt Connty. 

Bolar ~br!ings. 4 milea from Cleek's 
Mills, I:atl~ County. 

Botetourt Sprin s (or Johnson's 
Sp r ins~) ,  H miEs east of Salem, 

Bluff, ~ a z e v e i l  County. 
Ch~ l l~onen  or H o l  s t o n  Snlobur 

........ 

............... do ........... 
.. 50 to 60 Saline, calcio.. I I  I 5 

............................. 
.... ........... Sulphnreted l i  I 

.................................... 
....................................... 

...................................- 

..........-.-..... 
MI 

........... 
375 

........... 

.......... 

.......... 120 SaLine, snlphn- 
reted. and cha- 

..... Chalybeate 

........... .... do 

~ i ' k g j ~ , - e a l c i c ,  1 65 1 and chalyimnte.1 

.... .......... 16 Sulphnreted 

- - -  -~ 

Clal-pole'k 6harG;t'e Spring, 
E'urke'n Gar<len,'Tazewell Connt,~. 

Clifton Springs, near Clifton Forge, 

-----  -~ 

Springs, 10 miles southweit of 
3larion. Smyth County: 

-Chnrch Hill' Alum S p r m ~ s ,  near 
Richmond, Honrico Conntv. 

Cistern Lick Spring?, 18 mil<snorth. 1. 
naRt. of Warm Snrmrrs. Bath (:o. 

~ l l r g h i n y  County. 
Cold Sulphur Springs, near Goshen 

E~idge.  Kockbridge Connty. 

Corner's Sulphur Springe (post ofice 
idclren~. Ilo~~sack'e,  Roauoke Co.). 

...................... 

Botetonrt Connty. 
~CrystalSulphnrSprings,18milea west 

of Stannton, Angnsta Connty. 
D a ~ p e r e  or Dibrell Spring, Dnggers, 

Lotetourt Connty. 
Diekson's or Callaphan's Sulphur 

Spl ing. Cnlla,ghan a, Alleghally Co. 
Dillard's Spr~ngs,  near Ward's 

Bprin 8, Pittsglrania Connt?.. 
~ c l m o n  fson's Spring, or Lebanon 

T\-liite Sulphur Springs, Jennings 
Gap Road, Augusta County. 

Fallinp Sprlng, 9 nliles northeast of 
(:ovlngton Alleghany County. 

Farmrille ~ i t h i a  Springa, Cumber- 
lanll Conntv. onnonite Parmville. 
~ i i i ~ 6  ~iiw"a'rd''C:ountv.~ 

Fauqoier White Sulphur Spring, 
Fauqnier Springa Fauquier Co. 

43rayson's Sulphur 'springs, Carroll 
Co., 20 miles south of Wytheville. 

........................-....-..-...-. 

........ 4 
lybeate. 

Chalybeate ..... 

5 / 75+1 52 to 54 I Snlphnreted .-..I 

U s e d  commeroleUy 
and aa a resort. 
Do. 

2 

16 

1 

4 

Local resort. 

Once a reeort. 

80 

............ 

...................... 

............ 

g10 

175 

........ 

U s  e d commeroiallg 
and as  a resort. 

Has been uee(1 corn- 
luerciallv and as  a 
resort. 

F o m e ~ l v  frequented 
by prlvato partlea. 

U R e (1 commercially 

.............. 
......................... 

54 

5oto54 

........................................ 
.......... 

MI 

47 to 48 

and a s  a resort. 
Unimproved. 

do ........... 
.do ........... 

.................. 
.... Snlphnreted 

.................. 

Carbonated, sa- 
line. 

Alkaline, carbon- 
ated. 

Sulphnreted .... 

Kom tho site of Hob 
line Institnte. 

Resort. 

U s e d commercially 
and as  a resort. 

Resort. 

0 0 .  

Local resort. 

V e r  v slightly im- 
probed. 

Used locallg for medic. 
iual purpones. 

Resort: 

Used to some extant 
commercially and aa 
a resort. 

Resort. 

Do. 

Do. 

Unimproved. 

Used commercially. 

Resort. 

Do. 
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Minerat qrings in Virginfa-Continued. 

Name and location. 

Hagan's Springs. near Clinch, Scott 
Conntv. 

Harrisoi's Miners1 Spring, Tazewell 
I 'onntr. 

Healing' Springs, Healing Springu, 
Bath Conntx. 

He~lrton Springs, 2 miles from Big 
JIol.casin Gap? Scott, Connty. 

Hot Springs. IIot Sj~r in~.n .  Unth Co. 
Hnqnenot S p r i n g n ,  I ' o w h e t a n  

County, 17 miles from Xichmoncl. 
Iron Hill S lings, ntbnr Allrghany 

d t a t i o ~ ~ ,  Ay~ngl,any Counry. 
JOI.II;III Alnnl snriues. near Rock- 

bridge Alum Sl~rin>i. Hockbridge 
Connty. 

Jordan'a White Solphur Springs, 14 
milt.? from Strphtwson Depot, 
1;rcclerich County. 

Kern's Spl.inge. (; n~i les  northwest of 
Too<lstocli. Sbrni~ndoah Conntv. 

Kimltt rling Springs. I:l:~n~l couniy, 
18 milri from \Vythrvillo. 

Li1)rrry Springs. 25 miles northwest 
ofRawlr7 S p ~ i n ~ s .  1:ockinghamCo. 

Lithin dpiings. 3 miles s o l ~ t h w r ~ t  of 
~\biuc~lon.  \Vnshinrton Couutv. 

Lone ~:untaiu, A ~ ~ g u q t a  Connti- ... 
Ifacnesin Sprin s, An11 Groro. 'near 

C;rvat Fallxoffloton~ac, Fnirfiix Co. 
3lansnnrttn Mineral Sprints (for- 

nrerly Tarlor's Spr iog~) ,  nrnr Hnr- 
ri~oxiburi. Roc l i i~ r~ l~ :~ rn  C I ~ I I ~ ~ T . .  

McIIeury's ThermalSpr~ne. Scott Co 
Milllrorough Sprines, Milll~orough 

dpl.lngs. Bath Corrut.y. 
dii~wral8prin:rs:  

Eirrht miles from Wrtheville 
<prings (Cove Lithi& Springs), 
Wythe County. 

Ne:rr Uandota. \V a a h i n g t o n 
Count?. 

Near I(rech Sprit~q. Lee County. 
Poor Valley 9 m~len northwest 

of ~oneqriile,  Lee County. 
Three m~le s  north of .lonnsville, 

Leo County. 
Near Farmwell SLation, Londoun 

Connty. 
A t  Gi&+3tt?~, near Palmer'u 

Sprlurs, Neckleuburg Co. 
Jdontgomer\- Wllite Snlpl~or  Sprincu, 

1loutgom;ry Springs. Montzomery 
Conntr - . . - . , . 

Mnne~l ' s  Springs. 9 miles n~ r thwea t  
of Abinwrion l \ ' a~bi~~=ton Connty. 

11usta1 ,I,!? ~ ~ i ' ~ t e r a ~  Spr~ng:, near 
T i t t en ' s  Xills, Taz~ure!l Lnnnty. 

Xew I:irer \Yhite Solpllr~r Spri~lgu 
(Egrleston Springs), near Stay- 
tidt,. (;~les Connt,?. 

Orknry Springs. Orkncy Springs, 
Sh~nnncloah Coontv. 

Palmer's Springs. Palmer's Springe, 
11ecklenl111r~ Coontr. - ~- 

Po\vlrnt~an ~ i t , 6 inan ( l  A l ~ u n  Sprines, 
near Dallxvillu, 1'~1ahntnn Conntv. 

P re~ ton ' s  Sprirle. Xloutzomery Co" . . 
Pulnxki A l i n ~  Sr)ringu. Dublin. Pu- - ,  

Inslci Coi~nty. 
Rawley Springs. Rawley Springs, 

Rockmgham County. 

Character of the 
water. 

I 

Chalybeate and 
t 8nfphureted. 

..... .I Cbnlybe:~te 

1 Alkaline, calcic.1 

Remarke. 

Local resort 

Csrd  for m e d i c i n a l  
purposes. 

Usrd ron~mcrcinlly and 

....... .62) tom. 2) Chalyheate .....I Resort. 

2 57 Snlpbnmtedand Used comrnerciallyand 
chalybeate. aa a resort. 

6 1 ........ ! .......... Chalybeate ..... Usedlocall~asaresort.  

Local resort. 

........ ........ .................. &so*. 
I .. ..... .I. .........I ......... ---- .... 1 Unimproved 

i I 1 . .  . .;. ... ...I. ......... ................. / D a d  I O C ~ I I ~ .  
..... 1 4 1  400 60 Chalyheate Unimproved. 

1 2 '30, OW+! . Calcio, alkaline .I UsedcommcroiaUy and 

I 1  1 as a resort. 
I 

........... 1 68 ...... ............ 1. 2 . - - . . - - ., 48 to 60 I Snl burstaland Resort. 

' 1  1 1 cfalybeate. 1 
.... 1 ..................................... Do. 

' SolphursUnrnd Unimproved. 1 chalybeate. . 3 do ........... 1 
1 3 .................. j .................. ' I I ............................ 1 2 75 1 Used locally. 

I .. ....... .......... ..... 1 3 1. 1 1. .... ~n improved .  

.... 1 .................. I .................. Do. 

..... ..................... 1 Sdphureted Resort. 1 1  ! 
.......... S ~ i l  huretedand Do. ' 1  7 0 1  c&beate. .... ...................... ! Snlnhnretcd Used for m d i c i n d  

I .  purposes. .... ........... 1 3 / IJO I 85 do ! Rerorr. 
I 

........ .................. 
Chalybeate ..... Used commercia l ly  

........... .... do I Do. 

21 

2 

4 

512+ 

........ 

5a ~ 9 . 7  

.................................... 
64 

IUkaIine. cn~cio. j no .  

Used locally. 

Chnlybeate, &c .; Used corumerciaUy. 



N . 1  VIBom 

W i  springr t Virginia - Continued. 

Resort. 

Used commercinl ly  
and as  R IPLOT~,. 

Resort. 

Used commercia l ly  
and ae a resort 

Do. 

Used wmmercially. 

Resort. 

Used commerc i n l l  y 
and a s  a renort. 

Unimprored. 

Resort. 

Used to some eslent. 
has heennnimprorcd 
for a l o n ~  timv. 

Uurd co~umctrr i a1 l y 
and an a resort. 

Once a resort.. 

Unimpmved. 

Resort. 

Ras  n local m p n t ~  
tion. 

Wne a resort prior to 
the  war. 

Resort. 

DO. 

Used commercially 
and aa a resort. 

Renort. 

DO. 

Local ~%aort. 

Used t.0 a limited ex- 
tent aa a resort. 

Probablysamo as  D ~ R  
gers Spring. 

Used commeraially. 

Resort. 

Do. 

Same  and location. 

Roanoke Red Snlphnr Springn, near 
Salem. Roanokc~ County. 

Rorkl,r~clge Alnm Springs. Rock- 
hriclge Xlnn~  Springs, Eockbridge 
Cou11ty. 

RorkbridgeBaths. RockbridgeBath~, 
Roclihr~rlge Connt.v. 

Rocli Enon Sprin s (Capper's), Rock 
Enon Springs, Ereirerick Countx. 

Roekingham Virginia Springs. near 
McGahegaviUe. Rocklugham Co. 

Seren Springs, near Abingdon, 2 
mlles from Glade Spring Depot,, 
Wauhingtop County. 

Sbaron Spnnga, Sharon Springs, 
Ul;~nd Conntr. 

Shen;~ntloah A'lum Spring?,, Shensn- 
doxh Alum Springa, ShenandoahCo. 

Silcott'e Spriuga, Silcott Spnngs, 
Loorlonn Connty. 

Snake Run Spring, 20 miles aonth- 
went of Corington. Alleghauy Co. 

StafYord Spr ins~ ,  Stafford Store, Staf- 
fold C o ~ ~ n t y .  

Strihline or Augusta Springs, Strib- 
lin* Springs, Aognsta Counts. 

~ u d l &  Springs, Sncllry S p r ~ n g a ,  
Prince \Vi!liam Connty. 

Sulphur Spr~nz.  Rnssell County, 24 
~ui les  northwest of Abiugdon. 

Snlphnr and Chalgbeate Springs, 
near Beech Spring, Leo County. 

Swrpt t'halybeatn Springu (Red 
Sweet Springs), Sweet Chnlgbeate, 
Allegl~any Coonby. 

T a I l y ' ~  Spr~ngs :!miles from Palm- 
er's Sprints. ~eck len?urg  Co. 

Tazewell Sulphur Sprrngfi. 5 miles 
nortl~rrest of Jcffersonville, Taze- 
well County. 

Enion Springs. 3 miles sonth of Raw- 
1e)- Sprines Rockingham Connty. 

Taller virx; Springs, near Xow- 
market. St~enando:rl~ County. 

Variety Springs, nenr Pond Gap, 
~n -uaL% Co~inty. 

~ a l l ~ m h a t o o l a  Alum. Springs, 3t 
miles from Millboro Depot, Bath 
Connty. 

Warm Snlphnr Springs, Warm 
Springs. Bath County. 

Washington Spring*, near Glade 
Spring. \Vashington County ...... 

lVa;.land Spring, near Jenninga' Or- 
ciinarr. Xottoway County. 

lVlrite 'dnlphnr Spring, Big Stone 
Gap Wise 1:onntr. 

X'llitg snlphnr Sp=ings, Tazewell Co. 
\Tilson's I herm;~l Spring 

Wolf Trap, Litbin Springs (well), 
Wolf Trap, Hallfax Co. 

W~the r i l l o  Springs, Wytheville. 
Wj the  Connty. 

Yellow Sulphur Springs, near Chris- 
tiansburg, Montgomery Connty. 

i t  
-z 
5, 

g .- 
i 

? 
G 
0 

53 to60 

50to56 

74 

.................. 

4 0 b  58 

.................. 

...................... 
56t070 

..................... 
.......................... 
........................................ 

.................................... 
63 

................................... 

.................................... 
75to7D 

........................................ 
.................. 

........................................ 

.......... 
66 

St3 to 98 

.......................... 

.............-..............-.-.--.--... .................................................... 
59 

55 

(185) 

Character of the 
water. 

S n l  p h n r e t e d  
and chalybeate. 

Chalybeare ..... 

Alkaline ........ 
Alkaline a n d  

aaline, chalyb 
eate and snl- 
phnreted. 

Saline, chalyb- 
eate. 

Chalybeata ..... 

d o .  .......... 
.... do ........... 

........... do 

do ........... 

..... Chalybeate 

Caloio, ohalyb- 
eate. 

.... Sulphureted 

S n l p h n r e t e d ,  
chalpbeato. 

Chdybeate, 6ro. 

Saline. chdyb- 
eate. 

.......... Calcic 

..... Chalybeate 

........... do 

.................................... 

Alkaline, oaloio. 

Chalybeate ..... 
Calclcio, ealine, 

enlphnr. 

- - 
2 -. a 

$ 
C- : 

g 

4 

4 

8 

10 

7 

3 

10 

1 

6 

2 

1 

3 

4 

4 

4 

2 

.... 

1 

.... 

iL a 

& + 

~5 
3- 

5 s --- 

1.258 

........ 

............ 

730 

157 

5- 

800+ 

...................... 
104- 

75t 

360,000 

...................... 

............ 

..................... 
150 



MINERAL SPRINGS OF TBE UNITED STATES. [BULL= 

Cfaeu. 

............... 
G46. in. 0 ~ .  in. 

.... Carbonicacid 4.58 4.652 6.013 ...... 
5.018 

Sulphumted hydrogen.. %me .,i.. 
Oxygen.. ............. L 847 
Sitrogen ......................................... ............. 3.955 

10.210 

- 

Conutitnents. 

......... Calcium carbonate 
Cnlcinm bicarbonate 

...... Nngnasinrn carbonate 
3lnxueainm bicarbonate.. 

......... T.rtliir~mcarbonnte 
...... Srrontium cnrbonnta. .......... U:lrium carbonato ...... Jlanc;~neso carbonate 

3lanpaneae bicarbonate. 
Iron c:~rbonetn ............. 
lrc~n I,icarl,onate ........... Cobalt c:~rhol~ate ............ Zinr cnrl)nnato 

........... Copper rnrbouate ............ I,e:>d carl,onate. 
Socliun~ nnlp11:~te ........... 
C;11viom snlphate ........... 
Litli iumsulpll~~te ... .... .... 
3la~nonin1n sulphata ....... 
1'oI:issinur snlphata ........ 
Aluulinium ~u lpha t e  
Arnnrunirlm nnlphate 
3Innzanrneel1lph~te 
Iron pernulphilrt: 
3Ia,rrr1psiom nitmte.. ....... 

......... A ~ ~ ~ r n o n i u m  nitrate 
(:alcinm phospliate. 
Al~~rnininni pl~osphate ...... 
So~liii~u 8ilic:lto. ........................ 
,\ln~nininm silicate ......... 
Amrrmninm crenate 
S . ~ ~ l i l ~ r n  ~ l~ lo r i$ lo  ............ 
C;klrinm chlorido 
C:~lrinrn flnoride ............ 
Sodn 
hl:~gnesia ................... 
1'ot:i~h 
1,imc 
Lithia 
Antinioninm taroxide ...... 
]!.on osicle .......................... 
>[:mgnneaeprotoride 
A l ~ ~ r n i n a  ............................... 
Si1ic.l .................... 
Cl~lorine.. 
Pllosphoric acid ....................... 
Solpl~urioacid ...... ........ 
(:nrl~onicacid. .......................... 
C1.enic acid ................. 
Al~c~crenic acid.. ........... 
Orcnnic acid.. ......................... 
Orpn ic  matter.. ........... 
Oxygen added to sodium.. 

I - I I I I I I I 
F. & Genth a n d y a t  d J. L. Campbell, analynt (1877). 

bHaves anaiyat. a With ammonia. 
W.' ~. 'Tnylor ,  analyat. 

(186) 
I 

- 

Alleghany 
Springa. 

Graine 
per gall.. 

3.01 

0.36 

T ram 
0.06 
0.03 
O.U6 

0.16 

Trara  
'Trace 
Trnce 
Trarn 

1.7:' 
115.29 

.... 
50.88 
3. i 0  

............................. 

............................. 
.............................. 

................................. 
3.22 
0.33 

0.03 

0.21 
.................... 

0.28 

0.03 

Trnee 

0.88 

............ 
Trace 
Traoe 

2.00 
.............. 

- - 

Bath Alum Springs. I  lifto on springs. 

S ring 
0 . 1 .  

&atnu 
per gall.' 

................................................ 
.......................................... 

............................................. 
..................................................... 

.......... 
8 8 0  ............. 
2 82 

.......... 

.................................................. 
2.02 

1.85 
0.17 

..................................................... 
.......................................................................... 

................................ 
....................................................................... 
..............................................................'.......... 
......................................................................... 

14.52 

10.29 
.......... 

...................................................................... 
,... 

5.81 
4.14 

......... 

S ring 
4'0.2. 

Grains 
per gall.. 

.............................. 
1.13 
1.71 

Trace 
0.40 
0.34 

29.99 
Trace 

0.03 
26.78 

.................... 

.......... 
0.11 

.......... 
........................................................... 

.......... 
1.95 

2.W 
......... 

I:::::::::: I 0.02 I 
.................................................. 

Cave Sprlnp: / Spring S8?'? I Springs. NO. 1. . ho.  2. 

I 
----- ! I -  I 

Grain8 Brains &#.per Grs. per 
gall.' 

................... 
................... 
................... 

.................... 

.................... 

..... :.... 
.................... 
.................... 
.................... 

per ga1l.b 

....................................... 

.......................................................... 

......... 

.......... 

.......... 
0.28 

.......... 

.......... 

............................................................ 
3.15 

.......................................................... 
1.77 

.......................................................... 
1.28 

....................................................... 
21.77 

12.29 
.......... 

........................................... 
7.88 
3.85 

............................................................ 
2.54 

.................... 
.................................................. 

per gall.0 imp. gall.*~irnp. 
........................................................... 

0.69 / : 
8 

1.98 1 
............................................................ 
............................................................ 
............................................................ 

0.64 
............................................................ 

2.18 
............................................................ 
............................................................ .... ..........I 
......................................................... 

0.30 / 
0.32 

T m e  
........................................ 

0.17 
0.02 

.............................. 
.., 

............................................................ 
T m e  

.................................................. 

0.06 

.......... 

......... 

......... 
0.45 

.......... 

.......... 

........... 

..........I.' :::::::I 1:: ........ 
................. 

........................................ 

, ............................. 

.............................. 
........................................ 

0.584 
0.325 
0.153 
1.226 

Trace 

.'.-'1-109 
Trace 
0.070 
0.728 1 
0.05'2 

0.721 
2.069 

........................... 
q.422 

I......'.. . 

.................... 

................... 
4.lR2 
3. 2113 
0. G1R 

21. *:!O 
Trace 

Trace 
.......... 
......... 

1.177 
0.765 

Trace 
2. ?30 

23.:iiR 

.......... 
Trace 



' Buffalo Lithia Springe. 

Constitnenta. 

Solide. 

Calcinm bicarbonate 
N a p ~ a s i n m  carbonate. 
3Inrnosinm bicnrbonate 
I'otnnninm carbonate 
Litbiiiw bicnrborrnto 
Ihr inni  bicarbonate 
I ron carbonate 
l ron I>icnrhonate 
Sorliu~n uirlpl~ntr ........... 
Cnlrium ~ t r l l~ha t e  .......... 
Jaithinm fi~rlph:tte. .......-. 
3Is~neai i im ~n lpha t e .  ...... 
I'ot;~t;ninni uulphate ........ 
i\lunlinium nnll~hat,e. ...... 
I I ; ~ u ~ ; ~ n r s e  unlphate ........ 
Iron protomlpl~r~te ......... 
I ron pernnll~lt;~to ........... 

&a;nr 
per gall.* 

............................. 
.......................... 

................................. 
0.07 
4.99 
0.21 
12.58 
0.71 
24.18 
0.19 
0.59 
19.26 

sickt,l snlph;~tt, ............ 0.04 
Cobalt nolpllare ............ 0. OF 
Copper nulpl~:lte.. ....... ... 0.06 
Zinc anlpl~ate .............. 0.07 
31ngneuiun1 uitmte. ........ 0.27 

......... Amn~onrunr nitm ta 0.24 ....... Calcium phoaphste.. 0.30 
Yhr3aphate8 

&aim 
per gall.b 

................................................. 

....................................... 
.................................................. 

.......... 
18.67 

12.66 
10.16 
7.24 

23.46 

Sndiun~ silicate 
Sodinn1 chloride ............ 
CnI<.iurn t.hloride 
Cnlc111rn fluoride ........... 
Lithin 

1 Aluniina 
Silic!:~ ................... .. 
Zncline ............ .. 
Plio~phoric acid 
Sulplinric acid ............. 
Organic matter.. ........... 

h a i n 8  
psr gall. 

1. A4 
1.78 

.......... 
.................... 
.................... 

0.02 .......... 
2.46 
2.91 

0.29 

0.25 

[___-I 

I.--- 
@aim !&ainpv.!haina &a~napr. 

per gall.. ! imp.gall.d' imp.gaTi imp.gal1.d 
5.44 

................................................................... 
3.01 

........................................................................... 
0.41 
0.97 

100.22 

47.56 
0.40 

.......... 

Total ................. 
&dm. 

Cubic in Oubie in. Cubic in. 
Carbonio acid. ....... __-- 6% 1 5 2 11.6 
Snlphuretd  hydrogen 5.9 8.3 3.4 
Oxygen.. ....-.............. ......... ....... ........ 
Nitrogen ................... 3.33 
Carbon dioxide ............. 0 98 ...... .-..I ......... 

*M.B.Hudln .mt ( l8n) .  .F.A..&nth,and t. 
b Williun (fiumn, .nrlyrt r 4 W. P. Tonry, & 0. 

(1W 

0.23 

Trace 

......................................... 
1.69 

............................................ 
k 02 
0.29 

39.28 

1.45 

0.60 

19.25 

1.53 
0.46 
8.18 

.......... 

......................................................................... 
.......... 

...................................... 

14.96 

29.30 
2.25 
1.75 

0.30 .............................. 
33.07 

........................................................... 
0.89 

9.07 
............................................................ 

.................................................. ........................................... 

1.26 

1.72 
Trace 
Trace 

Trace 

........................................................................... 
0.25 

......................................................................... 

0.14 
1.26 

2.32 

..................................... 
1.85 

3.77 

2.35 

0.15 .............................. 
3.04 

19.98 1 ....... ...I ::I.. ..... 

4.92 

.......................................................... 

1.87 
Trace 
Trace 

.............................................. ' Trnce -------- 

0.22 

Trace 
........................................ 

0.57 

Trace 

Trace 

1.48 
.......... 

0.12 

.......... 

.......... 
................... 

.......... 
0.32 



MINE= SPBINGS OF THE UNITED STATES. w m  

Analyses of ntineral apringa in ri'rginia-Continued. 

Chnrch 
Con~titnenta.  Hill A I I I ~  

Springa. 

Fty~ze 1 F~~~~~~ 1 Dickson's ( ~ s ~ e n r f 8  Wilaon.r 
Sprillcs, Sull,lrllr ~ l l l p h n r  ~ h b r m a l  Thermal .,. Snrinv. S p r l n p  Sprin? I Spring. , - - r . - - - - - .  I = - -  

&aim &aim I Oraim Grainsin &aimin &aim in 
pergallot&: p e r g a l l ~ n . ~  pergallon.c 2U0 cu. in.d 100 at. in.d 100 cu. in.& 

So4inm cnrl~onate ...................--......................-.. 2.20 ........................ 
............................................ C!nlrinm carbonate.. 2.68 6.34 5.00 ........... (:nlcium l ~ i ~ . n ~ l ~ n n a t e  ........ 1.331 7.88 .................................... 

J[:1~11~.ninm r:,rl,onate L 50 L54 0. 52 
31;1<11t.*inn1 I~~r . :~r l~onnte  ................ 2 47 .................................... 
1.1tlli11m c;~rbon:itm. ..................... 1.99 

.................. . \ I : incnn,~~~e c a r l ~ n ~ ~ a t e  Trace 
1-,.1.,,,~1s Cilrb,,ll:,tl. 
SotIi~~rn n11Iph~tt. ........... 
(1alri11111 n11Ip11~te.. ... ....... J I : I ~ I I ~ J ~ ~ I I I  s ~ ~ l p h a t e  
I'<tt:tssion~ ~ l ~ i p l ~ a t e .  ........ 
- \ l ~ ~ l n i n i n n ~  pnrq~~lphnte  ... ...... A I I I I I ~ O I I ~ ~ ~  s i~ l l , I~ :<te .  
Trou nl~lpllatn.. 

-- 
Gaaee. 

I--- 
Cubic in. Cubic in. , 

Carbonic w i d  .......................... ; 7*2 1 11.00 I ............ 
......... ............ S o l ~ h n r e t e d  hvdrogen .................. 1 Litt le 

C;~lculni R I I ~  m a p e a i n m  ............ ............ 
~ ~ l ~ o s l ~ h n t e .  

Ircm p<.roxi~le. .............. ...... ...... 
................................ I l ~ ~ n j ~ n n  I 2.52 

Silica ...................... 10.43 1 3.91 
lo,Iine ................................. Trace 
I'l~osphnric acid ............ T m e  1.. 

Minerd  Springs near 

I E h n ~ d .  Holston 
F n m r e l l  Station. S ~ h m -  

Constitnenta. 
Old New 

'. I 3. I spring. I ~ ~ r i n e  

..................... 
1.94 

88.83 
88.07 
2.44 

52.93 
0.64 

..................................... 

&aim in 
200 mt. in.d 

Sodium carbonate ......... .; 1.33 
Calcium carbonate. ......... 2.5i 

..... ...... C a l c i ~ ~ m  b~cnrhonate.. .L.. 

............ 1ro11 I~ i* l~ i l , l~ ;~ tu . .  83.33 '. 
......... Iron proto.ull,hate 24.18 

5..5;. 1n.n p i ~ - ~ ~ i p i ~ n t a  ........... 1 51.26 . 
S < K ~ I I I I I I  c Itlor~,lt~ ........... i 4.62 
~ [ . , I I , ~ I ~ I ~ I  dflwide. .  ... ... ......... ...I. 
('all.illm <.lllnr~~lc, ...........I ....... 
I'ur:1~.1um chl<,ricle .........I ...... ...... 

........................ S~~ll ' l ruric acid.. Trace 
............ Orcxnic matter ......................... i r a c e  1.' Little Little (s) ....-. ........................ ................................. ( ; R \ P O I I ~  matter, &C 0.10 .:.... ........................ LOHH .................................................-......... I 019 ------- -- 

Total ................ I 426.69 I 26.1 I 22.00 I 7.47 I 20.41 I 2 2 s  

0.64 

........................ 
............ 

3I:lrnesium carbonate ...... / ( 8 )  

1.26 
3.59 
1.61 

0. 18 

-- 
&aim G r a m  

pergaUon.b per liter.' 

3.75 
...........--................... 
.................................... 
................--..--- 

.............................................. 

0.03 

0.96 

........................................................ 

. , 
~ r o G  r:~rl~onnte ............. I. ............. .Tracg. ........... 
Sn(11nn1 nnlplinte. ......... . - I  Trace 0.2355 
C a l r ~ n m  a u l ~ ~ h n t e  ........... ..... / 20.48 1.5052 
M:~gnesir~ru a ~ ~ l p h a t e  ....... 1::::::: ..... 12.72 0.Oi50 

3.39 
.................................... 

'L 63 

'2.14 

l'ot'.~.;si~~rn snll;i~ato. : :. ............ ......I ............ 1 ..... ....... 
ALl~~n~ininn> sn  hate .................. Trace ........... 

............................................... 
................................................ 

0.05 

................................... 

A u ~ n i o ~ ~ i n n ~  nulpl~ate ....... 1 .................................... 
.................................................. Iron ~ n l p l ~ a t e  

Alnn~io i l rn~  phosphate .................. Trace ............ 
S I I  c h l o i l ~  ............~ 0. I2 .I. 52 0.0104 
Potsasi~im chloride ................................. 0.0067 

........... 1. 

........... 1. 
........... 

........................ 
............ 

........................................................... 

............................................................ 

Trace 
................................................ 

............ 
................................................ 

& a m  &aim Graina 
per 6 t n i  perga1h.J  1 pergalh. l  

.. 0.68 L i t t l e  I! .......... 
........... Trace 1. ........... 1 

T m  

(9 

~ l ~ ~ n i i n a  ................... 1 .....::...+........... 0.0070 
Silica. ...................... (C) I ...... I 0.0210 
~iroruine. .  .................. I ............................... 

................................................ 
3.77 
7.83 
0.25 

.................................... 

.................................... 

0.0105 ........................ 
0.0110 1.82 1 'J!k: 1 Trace ............ 

3. 53 
8. :'9 
1. 20 

Iodine ................................ 1. ..... ..... . Trace  Trace 
Cnrbnnicacid ............... I:.. ........ I .......... ../::::::::l:~~~: ?.?O 1 2.29 
Urcnnic acid.. .............. / ............ 1 .  ........... I. ........... I... ........ I 0.66 1 0. M 

............ ............. ...................... ......................... Urc.~nic m:~tter / 
............................... 

1 
L0.s 0.0040 
Snlphnretnl  hydrogen ............ 1 ............ 1 ...... ..---/ Trace Race 

l--I-l-- 

................ Tota l .  / 7.38 : 41.12 21087 / 2.2042 34.~1; 40.60 
- 

'J. C. Bnnth analyst. Wi th  ndinrn  anlphatc. 'R. B Rigg~ anal rs t  (lS6). 
". T. ~ r i * t & ,  nnilyat (1879). 'With iron phosphate. J \V. i. ~ i k e ~ ; ,  nnalyst (lF68). 

Thornlls Antisell. nnalyst (1878). 8 nantitiea not giren. k V i t h  amrnoninm chloricie. 
\'i. B. Rogers, analyst. h?iayden, analyst. 

(1 L%) 



VIBOINIA. 

Analy6e8 of mineral sprinsr in Virginia-Continued. 

Hot Springa 

Comtitnenta Boiler Bath Snl hnr Bath 
(OM ~ s d i e s '  Hoh!gP.t oatagon -. New or &lien' S ~ I  I BoUerBath). 1 1 I Sprin,G I phnr Bath. 

....... Cnldnm carbonate 
.. X u  eainm carbonate.. 

&menlhste.. .... 
.. Cnlcinm enPphate .::I.. 

...... Potanainm nnlphnt.0 
..... Potaeainm ohloride.. 

Alumins ................. 
Silica .................... 
Bromine ................. 
Lms ..................... 

liter.' 
0.2355 
0.1249 
0.0370 
0.1407 
0.0138 
0.0105 
0.0020 
0.0275 
Tlnca 
0.0058 

psr liter.' 
0.2390 
0.1201 
0.0281 
0.1424 
0.0187 
0.0092 
0.0026 - ..-- 
0.0285 
Trace 
0.0090 

per liter.' 
0.2340 
0.1218 
0 . m  
0. 1504 
0.0105 
0.0088 
0.0035 
0.0255 

liter.. 
0.2272 
0.1228 
0.0278 
0.1401 
0.0212 
0.0081 
0. W60 
0.0.-35 

Hot Springs. 

Boiler Sprln or Ladies' 
~ o i l e r k t h .  

Gentlemen's 
Ladies' Snl- Pleeanm Bath 
phnr Bsth. or Mapeain 

Spnug. 

(iraiw 
psr gallon.* 

17.84 
2 68 
0. 11 
1.02 
1.74 
6.06 
1.85 
0. 12 
LBO 
L 74 

(iraiw 

""L 
280 
0. W 
1. 01 
2 10 
5. 10 
1.82 
0.14 
0. 17 
1 8 7  

Total .............. 0.3825 1 88.36 / 18 00 . 
Gamu. I 1 Cubic i n c h  

in 100 cu in. 
Carbonie acid ........................... , 11.007 
Snlphnreted hydrogen. ................ 1 T w e  

................................. oxygen 0.220 
Nitrogen ................................ 1.700 



62 MINERAL SPRINGS OF THE UNITED STATES. 

AwZym of mitiera2 in Virfi*le- Continued. 

I Jordan Alum S p r h g ~ .  

Constitnents. 
Chslybeata Alum Spring Spring 

Spring. Spring. Lo. 2. Lo. 3. I I 

...... 

Carbonio aoid .............. 
O q g e n  .................... 

Xolids. 

&T - -  itrogen ................... .......... 1 3.iG1 8.621 3.191 3.331 4.04 

Brain8 
per gnu: 

Magnesium carbonate.... .. (1. 74 ....................................... .......... 
hfanganeae carbonate ...... ..................................... . "" 

Iron carbonate. ............ 
Sodium RUI hate . . 0. ?4 
Cnlc i~~m zurphate .::::::::: 

................................ 1.84 
Lithium znlplinte 0. (I1 
I fncnrs inn~ anlphate.. 8.21 
J'oranninm sul hnte ........ 
~ \ l u n ~ i n i ~ ~ m  Rlli)plrnte ................... 
3Lanpnne8e n~~lphate.. ............................ 

Grain8 
per galLb 

Iron snlpl~at.o .......................... 
Iron p r o t n ~ u l ~ b a t e  
Iron persnlphnte. 
Nickel n ~ ~ l p l ~ a t o  
Cobalt sr~ll>hnto 
C 0 p p ~ ~ ~ l l l p l l ~ t C 3  ......... ... 
Zinc ~nl1111;1te 
Caclminn~ ~ ~ ~ l p b a t e .  
Calcium piiozphata.. ....... 

........ Irou pho~ph:rte ..... 
Soclium ~ilicato. 
iill~muniom crcnata 
I m n  cren;ite ........................... 
Soilium cl~loride ............ 
Calcium fluoride 
Sodium iodirle .............. 
Alumina ................... 
Silica ...................... 

......................... 
Organic matter ............. 

Graina Grains 
per gall.. per gall.. 

Total.. ................. 6.46 84.64 21.54 17.94 116.27 I 52.73 55.09 - -- - -- -- -- -- 
R m u .  I-.---- 

............................... 
................................. .................................. 

............ .................................... 
.............................. 

0.02 
............ ........................ .................... 

0.11 
................................. 

Grains Graine 
per gall.. pergall.. 

0.01 0.70 1 
0.05 
0.72 .......... 3.42 

5.32 

-- -- -- - - -- 

18.54 

.................................................... 

, .......... 

......... 
0.25 
2.51 
0.53 
0.68 
0.73 

Grains 
per gall: 

1 . 4  
0.30 

0.10 
0.08 
0. I? 
0.07 

1.64 
0.2'3 

0.13 
0.09 
0.11 
0.03 

0.01 
0.01 Trace 

................. 

0.32 
2. 87 
0.41 
0.31 
3.10 
0. ?8 

.............................. 
0.52 j 0.22 
5.17 2.43 
0.46 
0.32 
6.08 
0.61 

................................................. 
..aii./ 

0.28 
0.31 
2.33 
0.22 

0 . 1  1 0.01 0.06 0.04 
.................. 

Trace Trace 
.................... ............................... 

Trace Trace Trace 



- 
............... .......................................... ............... ................................................ 

................................. 

OuBic inchee. 
Carbonic acid 2 64 7.24 
Oxygen 8.44 2.07 
Sitrogen 4.18 
Carbnreted hydrogen 2 25 

I 

S d i n m  carbonate. 
Calcium carbonate 
Ma-qesinm carbonate.. .. 
Potansium carbonate.. ... 
.\Inn::~nese carbonate .... 
Iron c trbonate ........... 
Calcium sulphate ........ 
Magnesinm s n l ~ h a t e  ::::: 
Pot:issium aulp ate 
Alnminium si~lpbate 
1r1m snlphate 
Soluble silicates 
Sodinn] chloride.. ........ 
I'otassiun~ chloride. 
Ammonium chloride 
Soda 
Xngnesia 
I'ot;rsh 
Lime. 
Lit hia 
Ammonia 
Iron..  ................................... 
Iron peroxide 
Manganese protoxide 
Arsenious oxide.. 
Alnmina ................. 
Slllca .................... 
Chlorine 
Phosphori:: acid. 
Su lph~~r ic  acid 
S~rlphureted hydro en 
Carl,onic arid (com%ined) 

I 01,ganic matter 

Total.. .............. 

4JLC.m belI,.rul* t810). 
J: W. d e t ,  analynt (Id%). ' With rodr 

&atm 
per gallcm.~ 

...................... 

...................... 
2.88 
9.71 
0.01 

Trace 
5. 13 

2.09 

0.76 .................................... ................................... 

................................................. 

...................................... 
0.01 
0.25 

....................................... 
......................... 

0.79 

.......................... 
21.63 

1 I-- 15.04 1 25.76 

@rains 
per galZ0n.b 

6.21 
0.72 
1.62 
0.75 

............... 

............... 
2.82 ............................................. ............... 

.................................................. ......................................................... 
...................................................... 

0.42 

................................................................................ 
............................................................................ ............................................................................... 

............................................................................... 
............................................................................ 

Traoe ........................................................................ 
................................................................ 

............... 
0.67 

........................................................................... 
0.17 

............................................................ 
216 

137.96 5.78 

&aha 
per ga1lon.m 

L13 
14.78 
6.95 

0.05 
0.38 
0.42 

0. 11 

............... 
0.16 
0.01 

Trace 

Tram 
0.16 
0.13 

Trace 
............... 

0.48 

Garpa. I I 

&aim 
per gal1on.d 

............................................ 

L 68 
1.87 
(0.83 
21.59 
108.75 
0.84 
0.56 

............................. 

............... 
.......................................... 

............... 

............... 

1.94 ............................................................ 
............... -- 

Grains er 
imp. gal!&.  .............................. 

.............................. .............................. 

.............................. .............................. .............. ............... ............... 
............... 
............... ............... ............... .............................. 

0.31 
0.39 
0.07 
0.35 

Trace 
Trace 

1.32 
0.01 ............................. 
0.05 
0.82 
0.03 

.............................. 
0.52 

1. 56 
0.35 



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

i 
Ancrlysa o j  mineral apringr in Virginia-Coutinued. 

I 
I Orkney Springs. I Rockbridge Alum Springs. 

'J. W. Mallet, analyst (1875). 
bJ. W. Mallet, analyst. 

Podinm carbonate .......... 

aascs. 

Snlphnreted hydrogen.. 
Oxygen ..................... 
Niirogen ................... 
Carbon dioxide ............. 

A. A Hayes anal st. 
4M. B. ~arrli;, ana&st (1818). 

(192) 

G ~ a i ~ p e r  
imp. all bI & 

4.59 
3.54 

Trace 
0.02 
0.20 

&aim p a  
imp. gall.' 

& 02 

................ 
1. BJ ............ 
3.05 4.19 
4.64 12.3i 

Calcium carbonnte. ......... , 9.W ...... Ilapnesium cnrb~~nnte  1.30 
Litllium carbonate .......... I Trace 
Nnneanrso rarbonate. ..... .I Trnce 
Iron carl,t,nnte 0.50 

---- 

i Orainepa Graina I &aim I Oraim 
imp. gall.. per ga1l.l per gall.m per gall.* 
............ , .......... . . .  ...... ....I.. .......... 

Soliatrl aalplrate ...... .............................. 
........... Calrium ~u lpha t e  0. 11 

Litltinn~ snlphate. 

............ 1 0.89 ............ Trace 

............ 0 . 0 5  

............ 1 0.65 

................................................ 
............ 1 ............ 
............ 1 ::.. ........ 
...................... ............ 1 ............ 

0.19 
Trace 
Trace 

0.02 

....................... 
........................................................................ 
........................................................................ 

Tram 
.......................................................................... 
............................................................ 

Trace 
............................................................. 

....................................................... 
0.53 
0.43 

..I.. 
0.86 4.46 

......................... 0.07 
M;~gnenium sulphato.. ........................... 

....... I'(,tan.iun~ st~lpltate.. i 0.23 
Strvutiutu ~ulphnte  ........ .' ... 

.. .......... B : r r i ~ ~ n ~  811lph;~te.. I::::::::'. 
........ Alurrrinir~m nulphate 1 0.03 
............................... h1:tn~aneau s ~ ~ l p h a t e  

Iron ntllphato.. ........ ....I. 
Iron pa r s~~ lpba t e  ....................... 

2 94 
0.25 

0.06 
0.02 
5.45 

Trace 

..................................................................... 
0.01 

0.11 
0.08 I Trace 

Trace 

....................................................................... 

.................... 0. IE 

1.08 0. F!+ 
............ ; 0.17 

Sickol s ~ ~ l p l ~ n t e  
Cobalt nnll~lrate 
Coltper ~ulpl la te  
Zinc ~nll,il:rte 
Len~lnol~,lrnte 
Ammoninm uitrate 
Calcinru pl~osphate ......... 
Sodium ~t l lca te  
Au~niouiur~t crenate.. 
Soclinro nulphide 

Arsenio ................................. Trace r e  1 T m e  
Alnu~iuia 0.06 
Silica ....................... 1.00 0.87 
Xitrioacid ......................................:............... Trace 

1.. .......... 
0.18 

................................................ 

0.02 

............................................ 
0.14 

................ 
................................................ 

Trace 

................................................ 

............................................... 
....................... 
........................ 
................................... 

................................... 
Traoe 

............ 
2.65 
L 40 

0.42 
................................... 

........................ 

0.01 

........................ 

............ 

Pota~.iionl chloride. ....... 0.01 
................... Smtnonium cl~loride. Truce 

(:alcit~n~ fluoride ............ Trace 
Socl~nm iodide 

31. ?5 
0. 86 

1.02 
0.06 
0. 03 

0.12 
Trace 
Trare 

0.0'2 
............ ............ 

0. OR So(lium chloride ........... 0.15 

Trace 

Antimony 
Cooper 
~ r d n  Fotuxide 
Iron ................... .... 

............ 
.................................. 

0.11 
--,----- 

Snl hnric acid 
Cn8,onic acid.::: 
Cnrlmnic auhydride ......... 
Orgnnio matter ......................... 

. ......... :. ....I... 
Tmce . ....................................................... 

Total.  ............ .... 

................................... 
5.39 

................................-. 
............ 

3.68 

14.76 
............ 
........................ 

18.79 
2.82 

:. 
............ 

............................................................................. 
.............................................................. 

20.10 20.89 12 20 7.61 

0.43 
........................................................... 

5.80 
Trace 1 0.07 

Trace 
0.04 

............ 

............ 
3.54 

3. "4 ............ 
........... 

Trace 

46.74 43.09 



-.I VIRGINIA. 65 

1 Rockbridge Alum Springs. 
Constituents. i Spring NO. 2. I 'pri?g 1 Spring NO. 4. 

Conetitnents. 1 Spring No. 5. Spring KO. 6. 1 Spring No. i. 1 Spring No. @. 1 Spring No. 9. 

I 

Sotlium anlphate 
Calcinm sulphate ......... 
Lit Ilium snlphatt? 
Xapuvriun~ uulpbate ..... 

...... Potitssiou~ sulphato. 
A l ~ ~ ~ u i u i u m  solyl~ate 
3lan<:1neso ~u lphn te .  
Troll protonulpbate 
Iron 1)t.r.iulpbetc 
Si,,k11 sulphate 
Cobalt ~ u l p l ~ t ~ t e .  
Copper solpllate .......... 
Zinc sulphatr 

Solids. 
Sodium snl hate . 
calcinm sub~~ate . : :  :::::: 
Lithium solphate ........ 
IZncnesium sul hate 
Fot:~ssiurn Rulp%ate .::::: 
Alrtmiuinm sulphate ..... 
Uenganese sulphate ...... ....... Iron l~rotoaulpllnte 
Iron jwrsulpllato ......... 
Nickel unlphate .......... 
Cob.~lt sulphate .......... ......... Copper rulpl~ate. 
Zil~c mlphate ............ 
Cnclminru snlph%te ....... 
C.llcinm phusphate ....... 
So:linrn ehlor~rln .......... 
Calcium tluoriile ......... 1 
Silica. ..... ..............I 
Salp1111rir~ acid ........ ...! 
Ornanlc matter.  .......... 

&nine 
Ncr ga1lon.a 

0.24 
0.32 

Trace 
3. 15 

-,- 

Grains Grains &nine Grains "in' 

~ r ~ h ; , ,  
p w  gallon.. per ga1lon.Q per gauon.b per gallon.$ per  gal1on.b per gal1on.d 

....................... 1 0 . 0 3  0 0 2  ........... 3 
3.26 3. 23 2.64 3.26 2.32 0.55 

0.32 
11.00 
0.13 
0.29 
1. 43 
0. 10 
0.03 
0. 12 
0. O i  

Traoe 
Trace 

0.01 
Tracn 

2. 00 
2. 07 

Trace 

...................... 0.03 1 0.02 
1.16 I 6.37 
1.56 1 0.38 ................... 4L 61 .................. 

.................. 0 . 0 9 1  0.53 ................................................................. ...................... 1 1.95 1.76 ........................ Y I4  1 0.24 
....................... 1 0. 01 0.08 

ic.a.l s ~ ~ l p h r t e .  .i Trace Trace ............I Tmoe 
An~rnonium nitrate ....... ..... ...... Trace T?g ,...... ...... Trace 
Ca1:inlu ),honpbate 0.17 1 ............ 0.05 
Ammoniu~n crenate. ............ 1.22 
Sorli~r~u chloride 0.44 0.14 

Gains  
per gallon.0 

0. I8 
0. 29 
0. U1 
2.65 
0.25 
6.88 
0.31 
0.23 
I. $4 
0. 10 
0.09 
0. I1  
0.03 

Trace 
Trace 

0. 01 
Trace 

2.80 
2. 14 

Trace 

............ 
Trace 
Tracs ........................ 

0.14 

Grains 
ydrgal1on.e 

0. 33 
3.31 
0. 0" 

............ 0.03 0. 02 
4.42 7.36 1. 50 

............ 0.18 . 0.06 ......I 7 2  37 19. fl0 

9.22 
0. 27 

81. 05 
1. 03 
0. 52 
5. 17 
0. 411 
0.31 
6. 08 
0. 61 
0.03 
0.01 
0.08 

Trace 
3.03 
4. 81 

Trace 

............ 1.37 

............ I.---- 2.90 ............ 1 0.23 

............ 0.08 
.............I ......................... 1 .  ...........'............ .......................... 0 . 3 9  0 . 2 1 )  ............ 0.22 

Grnine 
per gallon.' 

0.32 
3. 02 
0.01 
5.36 
0. 30 

26.11 
0.57 
0.23 
2.43 
0. 26 
0.31 
2.33 
0. 21 

Trace 
0.01 
0.06 

Trace. 
3.30 
7.90 

Tracc 

0. 5? 
0.88 

Trace 
0. 05 
0. 04 

Trace 
0. u5 

Calcinm fluoride ............ 
An:imony ................ ............ 
Coppel. ............ ................ 4.69 

............ Arsenic ................................ 
A l ~ u n ~ n a  .................. 17.91 1 ............. 24.09 

.... 
0. 31 
3.10 
0.28 

Trace 
0. 01 

Total ............... 56.68 . 62. 35 

Gases. 

1 ................ ............ ............ Oxygeu 
Ni tropm ............ ............ 
Car1)on dioxide ........ ... ........... ............ ............ 
. . . .  - 

1 Rockbridge Alum Springs. 

Trace Trace 
Trace 1 ............ 

............ 0 . 1 0 1  

........... 
Si1ic.z ..................... 
Snll~hurio acid ............ 
Cnrl~onio ar id .  ............ 
Organic matter 

0. o i  
Trace 

3.43 
5.32 

Trace 

4.38 
3.07 

Trace 

2. 84 :: l&l / 3. 13 1.71 
15.22 2. U4 , 5.51 
7 . 3 6  .....?;;;;.............. . 4.20 

......................... Trace 1.02 

-- --I-- 
Total.. ............. 21.53 17.9t 116.27 1 52.73 55.09 

I = -  ----- 
Rasps. I I I 

........................ 
1.93 
2.54 ........................ 

. Trace 

....... ! Oubic inches. , Oubic inches. I Oublr in;;? Oubi  inchee. OuMr inchu. .................. O r v g ~ n  1.33 , 1. 27 1 1.36 1.63 
Niirogen ............. ....I 3.76 , 3. 62 3.19 i 3.30 1 4.04 
Carbon dioxide. .......... 11.22 1 11.30 10.38 0.91 11.08 
Marsh gas ............................................. ., ........ ... .... I Trace ............... 

a A. A. Haves analyst. a. I). Hnrrliu, ana'yut (1872). 
b M. B. ~ a i d i ;  attdvst (18i3). 'J. W. JZnl!et. ann l~s t .  

A. A. J I a se s ,~ua l~~a t  (1852). f J. IT. Xallet,, analyst (1873.) 

Ball. 3 2 6  (193) 
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Analyam of mineral &a 4n Virginia-Continued. 

Stribling or -\npusta Springs. 

Constitnents. 
Sn. 2 Sol- So. 1Cha l~b-  :;l;:;f s,,rinc. 

pllnrSpring. csnteSpr~~ig. 

Grains Grainr Grains ffrainr 
per g a l l ~ n . ~  pcr gallon: per gal1on.b I per gnl1on.b 

Sodium carlmnnte ........................... 6.  24 0. 76 1.20 .............. 
Calcir~m carbonate.. ...................... ... !I. 63 1. 511 5 . 5 2  ,.. ............ 
1Iapnesinn1 carbonate ....................... 0.93 3.8i ............. 
I'ot.~ssium c:rrhonnt,e ........................ 0.35 ............................ 
Iron carbonara. ........................... ... 0. 13 0.Oi ............................. 
Soclium hulpl~afe I 0.81 .............. 
Cnlcinm snlphate ............................ 1.25 : 0.22 I .............. 6.88 

............ l l : ~ ~ n e s i n ~ u  solphate ................................................... 1 3. R7 
............ .............. ......... ........... t'or:~aiinm snlpilate ... 1 1:: 0.44 1.32 

Alnwin~um I>ia~~lphats. .................................................. 1 .............. 16.63 
l r . 8 1 ~  sulpl~att.. .............................. .......................................... 11'. 13 
C n l r i ~ ~ ~ u  pho~phnte ................... ....... ............................I Trace .............. .............. 8o~li11m silicate ...................... ... ................... I 0.25 .............. 
An~monium crenate ................................. .......I ............................ m 0.63 
Po(lium chloricle ............................. 0.64 1 .............. 1 0.61 0. 64 
Silica ....................................... 0.64 1 1.33 .............. 1.53 
SIII ~hnr i c  acid. ....................................................... . . .  .............. 
c \ 9.03 

ar ,onic acid ................... ... . ..... ................................ 1 3.90 , 3. 5: 
V~gnnic matter .......................................................... 1.23 .............. --- 

..... .. ................... Total ... .. ... 21.28 ; 5.21 17.83 55. F6 - .- -- -- - -- ---- ,---- 
Gases. 

Cnrbouic acid ...................... ...... .... 10.40 24.00 ........................... 
Snlphrueted hydrogen. ...................... 0.24 .............. .............. I 0.91 

Stribling or Augueta Springe. 

Constitnents. 
Xo.3Chalyb- Xo. 4 Alum , No. 5 Alum No. 6 Alum 

ea teSpr~op  Spring. Spring. Spring. 

Grains Grains , Grain8 i Grain8 
per gallon.. per gallon.. per gallon.. per pallon: 

Sodium carbonate ............................ .............. ........................... ~ 0.99 
Calcium carbonate. ................ .........., 0.83 ............................ 1 .............. 
B f a ~ ~ e s i n m  carbonate ................... .... 1.10 ............................ .............. 
1'1~tassium carbonato ......................... ) 0.76 ............................ 1 .............. 
Iron carl~onxtr.. ............................. 0.11 1 ........................ . . . I . .  .......... 
Sndinm snlpl~ato.. ................. .... ......I.. ............ 0.66 2.35 1.79 
Cnlcl~irn s111phat.e ............................ 3.09 1 14.65 16. 9.5 10.11 
B ~ z U ~ S ~ U N  sul hate. ........................ I .............. 0.53 ! 0.34 6.57 
Potnexinm snl gate  .... ......................,.............. 0.54 1 0.90 1 1.01 
Alnniininm %&hate. .................. 4 ... ;. . . . .  I .  69 17.95 33.41 
Iron ~nlphato  ............................................... 0. 51 13. I4 : 1'2. (I-? 
Silica .......................... .. ........... , 0.91 1.95 j ?.I1 1 2.11 
Jnlpl~nric acid. 5. 05 0. $2 6. 54 
Organic matter 3.75 I .............. 1 .............. 

.. .. ..................... 
-- 

Total .. .. .... 7.79 1 

Gas. 
Carbonic acid 

• D. K. !J!nttle, ~ n m l p t  (l869). b J. L. Campbell, analyst. 

(194) 



VIRGINIA. 

Analyess of mineral springs in Vivglnia-Continued. 

I 1 ~ r l i n s  1 , 1 

Grains Graina ; Part8in , perqmp. Gram8 1 Grains e n i n s  
per gaE1.1 per gall." 100.~ gall.<' per gnl1.e per gall.' per gall.6 

................................. ......... ........ ............ Sodium carbonate 1.21 ... 1.. 
.......... l:alriuu~ carbnnate  .......... 5. 0 6.53 , .......... 1 .....-.. . 2.70 16.00 
.......... Xacnesium carbonate ................. 5.84 .............................. 1 12.00 ' 

Lithinm carbont~te ..................... 0.02 
Mang:~nerre carbl~nate .................. 0 . E  .......... Iron carbonate ....................... 0.06 

...................... Trace 
.......... 

............ .......... 
........ .......... 

.................... 0.29 .......... Strontium ~u lpha t e  .................... 
....................... 1;aviulii ra lp la te  

Alnmininm sulphate. ............................ 15.22 . 
~\mmoninrn snlphate ........................... 0.02 
3l:lngane.e unlphate ............................. 0.26 .............. ................... 
Iron protonnlpl~ate .................-.............I .................... .......... 5.11 
I ron  perw~lphate. ................................ 4.63 .................... .......... 
Sickt.1 sulphate 
Cobalt uulphate 
Copper snlphat,e 
Zinc s n l f l l ~ t r  .................................... 0.30 ........................................ 

............................................... Lead sn phqte ...................... Trace 
.................. ............................................... Sodiun~ l~~posu lph i t e  0.03 ::: 

Ammonium nitrate ................... 0.05 
Calc i~~n l  hoqpbate ...... .... .......... 0.03 1 .  Trace ............. 
~ o f l i n m  c?I~ori(ie o 24 , 0.33 .......... 

. 3I:tgnesium chloride ......... 1.12 .............................. 1.57 
Cnlcinnl chloride 1 ................... 0.02 I.::::::::: 
Ammonium chloride ......... 0.02 ' ,.. .................. ..........I...... 
C:tlcinm flnori(1e. Trace ........ 

....... ..... ......... 5.22 ......... 
0.73 .......... 

................................................. 
Trace 

.......... 0.01 
0 . 8 4 ,  1 . 5 0  

Solphuric acid.  
Orpanic matter 

.......... TPater .................... ... 
Total ................... 

Carbonic acid .................... 
Snlphnreterl hydrogen ................. 2.44 

................................ O r ~ g e n  
Xitrogen .............. ... .......... 

1 I 

'Gale and Mew, malysta * W. B. Rogem, analyet. . 
'M. B. Hardin, mnlyet (1875). rRowelle, analyst. 
*J. W. IIInllet, analyet (1F15). t William Gilham, anslyst (1660). 
*J. W. Mallet, andyet (1873). 

.................................. 
................................. .................................. 

0.16 
0.01 
0.01 

.................... I::::::::::/. 

.................... .......... 1 ........................................ 
...... 

.......... I 



68 MINERAL SPRINGS OF THE UNITED STATES. Ism.=. 

Analyeec of mineral springs in Virginia-Continued. 

' W a l l a r l ~ a ~ m l a  1 F a r m  Sulphur C0n8tit11ent9~ ~ 1 . u  s p r ~ n n .  ~ p r i u e s .  

I 

S I I ~  hnric acid ............... 33.82 , ......... .: ............................ ./. ..... ....I:::: ::: ::: 
Car\onic acid ................ / ........................ / 6.92 1 ................... 
Organic matter ............... 1.75 Trace ! .... Trace 1 3. i 3  / .......... 

- - - - - - - . 

1 Grains Grninr Grains Grains Grrci7ia Graiitn Ciraijts 
8 per gall: p e r g ~ l l . ~  pergalLC p e r g a l l . Q r r  :lall.e p ~ r  gall.' , pergal/.K 

Sodinm rarbonate ............ '... ................ .... . . . .  ..' 0.24 ................... 
........... .................... Calciun~ carl)onate ' .......... 5.22 i 7 . 4 1 ,  8.6.1 

'Calcium bicarbonate.. ........................... ..........'.......... 
. 

1 I 3.01 

.......... -....... .--... -..-.. 
Jl;~guesiun~ cnrl~onnte I 5. 09 , 1.38 ...... 
1Ini.llr-iiu111 I~icnrhonate .! ..I.. .. 1. US 

............................. -......... ......... I I ~ t l ~ i ~ t n ~  c::rb~)uat(. .................... 1 0.02 I I 
:Strontinm carl>ouate .......... 0.39 , .......... 1 .......... 
Ammonium car1,onate ........................... I .......... ..........I Trnce I......... ., ........ 
-3xri1un carbountr.. .............................. 1 .......... ........ Trace .......... I .......... 
\ f r ~ ~ p u r r r  cnrlwnate ........I. 

J L Campbell ana1ye.t (1879). 
F: ~handler 'nns lyat  (1884). 

*W. B. l&gerr h j a t  (1835). 
4A. A. Eh~es. 'analsst  (1852). 

.................. 

Total ................... 
Gaeea. 

Carbonio acid ................ 
Sulphureted hydrogen 
Oxrpen .......................................... 
Nitrogen ........................................ 
Carbon dioxide.. 

O H .  B. Hsrdin. analyet (1880). 
f William Gilham analyst. 
6 W. 8. C. Taylor, &slyst (168s). 
'With iodide. 

::::::::: : .  ....... ..I 0.01 ........ 1... ...... 
1r.on carl)onate. .................................. .......... 0.06 0.6':: ......... 
J n ~ n  l~icarl~onnte ........................................... 1. ........ ::::I 0 . 1  
Zinc cnrbonatr ............................................ 1 Trace .......... 
Copper cnrbonato .................................................... Trace I:::: ...... I . .  ........ 
C c i ~ m  ~ I p k ~ a t e  ............ 13.27 7.538 ' 1.47 14.53 , . . .  63.30 1 .......... 
Alu~t~ininm sulpllate. ........ 1 i?. 10 137. FP9 ............................ 3.18 ' .......... ' 
31;1<nrsiu111 snlphato ......... 2.31 15.434 9.98 ...... .......... .... 21.10 .......... 

.......... ............ .................. .................... L ~ t l i i ~ ~ i n  r l ~ l p h ~ t e  ! ...... 0.121 1 1 
Bl:icw~one sulphate.. ......... .... ........................................ 

I - - - -  .......... ................... 
1.245 ......... 

1'1~1.issi11m su1~11ntc 2.09 ..... Pc>tns-iom n11d a l t~uinium .......... 4.201 .......... 1 ....... 
slllphate. I 

SO~IIUUI and alumiriau sul- ; ........ 3. am ......... 1 .......... 

135.28 199.408 23.71 
------ 
Cub. ins. Oub. ins. C Z L ~ .  ins. 
in 100. 

I n  excess 
.......................... 

................................. 

pllato. 
Sodiun~ nulphate ............. 2.12 1 .......................... 

...... . . . .  ... 

iu 100. iu 100. 
.......... 1.. ....... 

0.19 1 ......... 
1.63 
2.64 

1 0.06 0.75 .......... 
.......... 

l n ~ n ~ o n i u r n  si~lphnte.. 1 1 ..........I. I::.. 0.36 ._... 
. ................. 
........................ 

Iron protosulphate. 5.39 0.4F9 
Irou paraullrl~nte ............. I .......... 23.741 
Sodin~n nitrare ............... I 

....... ..I..... ... .I 0.055 .............................. 0.01 .......... 
.................................. ....I ..................... Traco .......... 
..... ......... . .  ......... I 0.04 .......... 

.......... ............................. I Trace 1 ::: ::::::: 
S o i l i ~ ~ n ~  silicate ............... 2.04 .............................. 
JI:~gnrsiurn silicate .............................. 
Iron crenato ................. ..........I .................... .............................. 
So~ l i t~m cl~loride ............. 2.63 0.07 .......... 
Calrillln rllloridr 
P ~ t a ~ ~ i u n ~  chloride ................... 0.10 .......... 
Calcium tluoride ........................................... .................... 
Socliuni bromide ........................ I .................... .................... 
Soda ...................... .. ........... .......... Trace 
Lithi a , . .  .................. 
Titanic oxide .......................... .......... .................... 
l rou  oxide 01. protoside ................ 10.040 ............................... Trace .......... 
Silica.. ..................... 1 .......... 4.111 1 ................... / 2.02 1. ................... 

...'...... ... 
.................................................. 

2.63 

.................... 
........................................ .................... 
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WEST VIRGINIA. 

West Virginia is noted for its mineral springs. Berkeley Springs is 
one of the oldest resorts in the Unitetl States, the town of Bath, named 
after the English watering plaee, 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 aprings 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 spriugs are thermal and cold, saline, 
chalgbeate, carbonated, sulphureted, and mid. The saline and sul- 
phureted waters predominate. 

X w a l  uprings of Nest Pirginia. 

V j k  ; 2 
I g , ". 

I =i 
Name and location. c 

i $ Character of the  , 
water. , 

3 .E- M 

c B 2 = 3 
a G B I - -  

Alnm Spring, 1 mile from Little Unimproved. 
Sewell . Xonntain. Greenbrier 

.................. I 48 , Improved. 

........................... , Local resort. 

.......... 75 Cdcic 1 Resort. 

.... 46 Sulphnreted Resort prior to the 

.............. ........... 4 do Oni~nprovd.  

Borlnnd Jfinernl Well, Borland*, ...... 
I'len*antn Connty. 

Capon Sprinzs. Capon Springs, .............. 
LIempsh~ro County. 

Ol.nl.ubenl~ spn',zns: 
Sear  I:rsetio Station, Fayette 

County. 

................. Xear E c i r a ~  Pocahontas County. 1 
Sea r  ~ m n i l ~ a i n e ,  ren,lleton Cb. 3 .......... Colnn~bia S I I I ~ ~ I I ~  Spnnp, Colum- 10 Cued to small extent 

bia Sulplulr Springs, Greenbrier 
Conntr. 

........................ ........-.-....... 
Sonroe Coantg. I 

Crimson' Springs, Crimson Springs, Cnirnproved ; used 

Flcling Sprincs (B ln  e S u l p  h n r  
Springs). Flailing Springs, Cabell 
Conntr. 

Grernbiier White Sulphur Springs, 
T h i t e  Snlplinr Springs, Green- 
h r i ~ r  Co~~u ty .  

Gwen S11lp11nr Springs. Green Snl- 
phur Spr~ngn. Sumnlera Couuty. 

Grry Snlphnr Sprines, Peterntovn, 

locallv for medic- 
inal ~urposes. 

Resort. 

Usecl commercially 
and nu n resort. 

Unimproved. 

Unimportnnt now, 
Uonroe Count)-. 

I 

I I 

1 reted. hnt used as  a re- 
sort prior to 1840. 

2 

2 

3 

2 

................... Gninn's Spline near month of Lick Sulphureted ....! 
Creek b.ar?tie Coontr. 

Bnrdy k b h e  Snlphnr' Springs, 14 : : :  I 48t05O d o  ........... 
miles fiorltl~ of ,Moorefield, Hardy 
Connty. i 

.... .................. Solphnreted 

1, EGO+ 

........ 

62 Calcic, sulphu- 
reted, and cha- 

I lybente. 
.................. / Sulphuretd, LC. 

56 1 Saline, sulphn- 
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Mineral epringe of W@t Virginha-Continued. ' 

At~tbor  County. 
. . 

Irr,nci:~lv Sprinc, Irondale Fnrnace: I 1 
I 

45 Calcic, saline ... 1 Used commemially. 
Inrlcpen~l~.ncc. Preston Countr. I I .......... Raonw.hn 5~li11o Spring, K n n i ~ r l i ~  ......................... Saline 1 
\-,,11a,. 

180 / I 

=art Well, near Willou Island, 
Pleasnnts C o n ~ ~ t y .  

Howarcl'~ Lick.  on-ad's Lick, 
IIarclv County. 

Ru~upl;rny's Spring, between Salt 
Snlnl~nr and 1:rrl S u l ~ l i ~ i r  Ynrines. 

I 
Alkaline. saline.! Resort. 

...... ...... I. 

Used commercially 
and as  n resort. 

Do. 

.................................... 
.............. 58 Sulphureted ... 

46 Saline, carbon- I ated. 

.... 51 Sulphureted 

do .... ........... 

I eate. 

Do. 

Resort. 

Sharp11:1ck'8 \\'ell (650 feet), Petro- , 1 I 500 
lenm Ititchio Oount,~. 

spa  ~~);irig. If rnilrs fiom Berkeley I ......,........ 
Sprlnp..  .Uorg;~n County. 

Used to some extent 
as a resort. 

........ .................... 1 

..... 53 Chalybeate 

Unimproved. 
6rt111h1vr apringn: 

Aenr Blur Sulphur Springs, .................................... I 
Greenbrier County. I .. I 

Sweet Springs, Sweet Spriug~, Ifon- 79 , Calcic .......... 1 
roe Countr. 

Webster Salt Sulphur S rings Web. .......... Saline, sulphu- 
ster Court.House, meester donnty. 

Resort. 

Used to  some extent 
88 a resort. 



WEBT VIRGINIA. 

I Capon Springs. 
Constituents. Berkeley Blue Sulphur Borland 

Springs Springs. i Mineral Wdl. 
Main Spring. I ~ e a n t ~ ~ ~ r i n ~ .  

I 
Solids. Grain8 Grains &nilto Grains er Grains er 

pergu~an..  per gauan. p r rgaua . .  imp. gnl&n.c imp. ga1bn.C 
Sodinm carbonate. ii. 80 0. 59 1 0.63 
C'alrium carbonate. ...... 8. i 5  8. 33 8.36 

k k Hayes, d p t  (1855). 
b T. Q. Wonnley, analyst. 

I. 27 
Trace 
Trace 

0.05 ............................ 
.............................. Trace 

0.41 

0. 16 
Trace 
Trace 
Trace 

3l;1meaium carbonate. 1. ii6 1.44 
Trace 

................. Trace 
0. 04 ....................... 

Alnniini~ln~ carbonate 
........................ Cuppr.~. carbonato .'...... ........................ Pod l~~ru  stilpl~nte 16.22 37.87 

C.~lrinm sulphaie ...................... 46.55 ............... 0.59 ............................................. M:~gnesium s111 hate.. ... 0.36 G.38 
Yor;t~su~m ~n lpea t e  ............. ........,...... ......... 22.6? 0.17 

Cub* mnche8. 
i. 76 

.............................. 
1.68 
3.68 

13.12 

Bme8. 1 i c  i n c h .  Cubic inrhnr. 
Carbonio acid ............. 19.00 6.33 
Snlphureted hydrogen ................... 1.03 
Oxygen .................. 16.60 I 1.29 

Cubic incher Cubic inches. 
............... ' 8 56 
...............I 

............... ' 1.76 

............... 

Alt~l~r iu i r~m pl~osphate 
Ea r thy  phosphates. 
Calrjum ~ilicnte .......... 
Calcium crennte ....... ... 
Iron crenate.. ............ 

......... Sodinm chloride. 
........ Calcium chloride. 

Xamesiom cl~lorido. 
C:a:ciom fluoride ...... ... 
Blngnesinm bromide.. 
3ia-.nesinmioclide ....-. ... 
Irn11 protoside 
Naumnese  ............... 
Alnn~ina...... 

Strontium aulpl~nte 
l i t ~ ; ~ t e s .  ................. 
c 'alci~lrn phosphate. 

Kiirogen. ................ 64.30 / 7.49 I 3.68 
1 

............... Total.. ............. 19.90 1 10.16 I 14.00 I 

..................... I ...............I............... 

............................................... 
.............................. 

............... 

S~l i ea  .................................................. 0.59 1 0.70 0. G i  
Iorline. ............ .... ................. Trace ............................................. 

.......................... O r ~ a n i o  mattar Tracu 0. ?O 0.19 
Loss ..................... 0.06 ' ............... 

,-- 

Total. .............. 10.88 I 86.32 / 30?.8i 12.14 11.81 

Trace 
Traco 

0.23 / ............... 1 ............. 
............. .............................. 1.. 

..............................I............... 

............................................. 1 ............... 

.............................. 1 ............... I .............. 

Trace 
.................. 1 ::::.. ......... 

..................... 
0.04 
3.64 
0.08 

Trace. 
............... 

0.89 
0.21 

................................... 
.................................. 

.............. 
.......................... 
......................... 0.02 0.02 

4. 21 240.07 1 0.06 1 0.05 
.............................. 0.01 / Trace 

2.14 ............... 1 .............. 
............................................. .. Traoe T m e  

0.28 ............... ............... 
.............../ . 0.02 ............... 1 ............... 

0.03 ............................................ 
.............................. Trace , .............................. 
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Analyae8 of mineral Spriflg8 in  Weat Virginia-Continued, 
-- - 

/ Grey Sulphor S p r i n e ~ .  Greruhrier m i t e  Sulphur Springs. 

I -- 

Constituents. 1 ~ p e r i m t  SPfioF, a m  \.am0 ' Sonr 

I S"rlnR. 1 
nnliuo-. nnlcnown. Spring. 

Total ................................................... . . .  16.64 / 16.16 1 ............ 
I 

Solids. & a i m  in Gra ins  in Part8 in O m i n s  Grninr Crnina in 

W. B. Bogera anal at. * Uncletermined. 
C. U. shepard, d y a t  (1835). There  are 22.15 gr;.inr per gello& 
A. A. Hayes, analy a t  (1648). 

~~) 

I 100 n~. in: 
Soilinm carbonate ......... .; 1.75 
Calcinm cnrbonate ........ ..I 2.07 
J I a c n ~ s i u m  carl~onate ...... 2.46 

100cu. in.- , IOll.+b per gall.0 per  $111: . 100 cu. in: 
2.16 50.00 .................................... 
2 . 8  I 3r.so 7.07 3.53 ............ 
1. BY 8.10 ............ 1.17 ............ 

A n ~ n ~ n n i i ~ n ~  r n b o n a t e  ...... , Trace Trace ....................... .. ............ 1 ............ 
Sn~linnl sulphatt~.. ........... 0.36 0.48 ........................ I 9.35 ............ 
Calc i~~ru  nnlphate ........... ...................... Trace 78.35 73.19 ............ 
JI;12nesinm sulphate ....... ............ Trace I 35.42 10.03 

1 0.03 
Iron ~,rotosnlphato 0.15 

.......... ........................ i Trace 

............ 

............ 

............ 

............ 
Silicates ................. ........................ 3.46 , ............ 

........... So:l~nm chloride ............ 8 0.34 0.21 Trace 0.52 ............ 
Calcium chloride ....................... , .................................... ' 0.02 ............ 
Zlnrnesium chloride ..................... ... 1.00 1 0.16 ............ 1 Pc~taqsium chloride.. ....... Trace ' .................................... I............ 

................................................ 

........................ 

.................................... 
4.36 

--, 

.................................. 
................................................ 

.................................... 
(d) 

0.01 

N a g ~ e g i a  .............................. .. 
Lime 
Iron oxide ............ ......I 

Iron protoxide .............. ~ 
Iron peroxide. ..............I 0.09 
Aluminn .................... I..... 
Silicn ........................ 0.75 
Iodine .............................................. 
Snlpbnric acid.. .................................... 
Organic matter ............. Large am't -- 

Total ................. i. 82 i 7.99 1 mlOO. 60 129.66 1 107.15 i 82. SO 
= =  =iz===zZz- 

Trace 
5. F5 

12.12 

16.20 

............ 
48.83 

............ 

................................................................................... 
........................ Trace 
............................................................ 

0.05 
....................................................... 

0 . 3 2 1  3.60 
1 

i Larneam't  ............ 
,-- - - 

Gnaes. 
Cub. inches. 

Carbonic acid.. ............. 6.18 
..... Sulphuret,ed hydrogen 0.41 

Oxygen ............... 
Kitrogen ................... 3. OD 

I 
Cub. inches.' f i b .  inches.~Czcb. inches.1Club. inches.:Cub. inches. 

6. 54 ............ 
............ 

1 1 . 2 8 1  8 . 4 8  
0.20 1::::::::::::; 0.24 2.96 1 
0.40 ............I 0.44 0.40 i ............ 
3 . 0 i  ........... i 4 . 6 -  4.32 ........... 
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dnaTy8es of n~i~reral  spring8 in T e s t  Erginin-Continued. 
-~ 

I 
I 

1 l f a ~ f ~ a i a  S I I ~ ~ I I Z ,  Parkern. 
Constituents. 1 H a  e l .  %z?Af near White I)'"' 

I 
si~lpllnr ~ ~ ~ ~ , 3 1  
Sprlnon. 

I Csrbonio acid.. ..... ........!. ........... I.. .... ......I.. ......... -1.. ....................... / 16.00 

/ Salt Sulphur S~rinea .  I 1 

Solids. 

I - .  
Constitnents. Shannondale iSweet Springs./ Red Sulphur 

I 1 Springs. Springe. 
Oltl Spling. , IodineSpring. I 

Grains Grain8 in  
per gall.. 200 c ~ r  i n . V 0 0  

Iron carbonsto ........... I .  ............... 
Sodinm sul hate ......... 22.36 
Cnlcium 8uI)phato ........ 84.90 
Magnesium sulphata. .... 18.21 
Irou sulpllate ............................ 
Earthy phnsphatee. ...... Trace 
Sodinm chloride .......... 1. 58 
Calcium chloride ......... 0. OR 
lrngnesium chloride ... I 0. 26 
Iron peroxide .......... 0. 10 
Alumina ............. .d ......... 
Silica. ............... ..... ............... 
Indine.. ........... .. .. .. . Trace 
Eromine.. ....... ..... .................. 
Orirnnic matter. .......... 9.24 , . 

-- - 

Grains in  Grains Grainsper Grnins 
cnl. i n . b  per gal?.. i <nap. gnil." per gait.. 

I 
Solids. I Grains 

I p e ~  Sodium carbonate ............... ........ 
Calcium carbonate ....... 10.26 
Maanesinm carbonate.. .. 3.31 
Potbssium carboni~te.. ... I.. ............. 

0.7 ................ 1 ............. ................ 4.14 ' 1  63.0 ID. 17 0.55 
23. 5 9.39 .............. 
0.3 

......... 0.89 
.............. 1 1.0 .........-.-.-.. .............. .............. 1.0 ................ 0.14 1 .............. 

............................................. ................ 0.17 .............. ................ Trace .............. 

.......................................... 
. .  ...............,............... 39 

............ 
............ ............ 

4.00 
6.38 I 22.37 I 
1.01 ! ............ 11.16 1 ............ 

. .................................... , U. 33 , .......:... 
15.54 ............ I 1.20 94.00 
8.73 60.42 21.01 ............ 
4.23 12.06 1 10.00 .......................~ k:; 1 1.46 I ............ 

11.34 ........................ 
I ...... i: 86.. 0.18 ............ 

........................ 

Sodium carbonate .......... SB. f iG 5.33 .......... Cnlcinm carbonate 8. $6 0.44 
Xagnesium carbonate ..... 1.W 0.20 
Iron carlanate.. ............ 
So~linm anlphate ............ 0.19 
Calciuln uulpbate. 

Grains i n  100 
Grain8 grains ofsolid / Grain8 &-ah# 

per gallon.' contents.J pergal1on.b per gallon.' 
10.60 ......... io:i . . .  ......................... 
33.00 30.06 5.25 
7.00 ................ 0.82 / 4. El 
2.33 ................ 1 I .............. ............... 

Xngnesium sulphate 
Pntassinm Alnminium 8nIphate sulphate . . .  

Ammonium snlphate 
Maneaneso fiulphate 

' S. C. Wells analyst. S. F. B c m ~  analyst. 1 D. Stemart, nnn1,~st. 
b W. B. Rogers, analyst. 'With robiit,and'nitric acid. J DeRntts annlrst,. 
" Prof. Breneman analyst. smith  sorlium. k A. A. I I & ~ R ,  i n ~ a l y ~ t  ( IR~?).  

TVm. E. A. ~ i k e ' n ,  anilyst. b With sulphur. 

(201) 

............................... 
22.92 

............................................ 
........................ ................... I ........................ ................... .: 

Iron snlphatr.. ......................... 
Alnminium phoaphate ...... 
Sorlium chleride ............ 
Xncnesium chloride ........ 
Potaasion~ chloride. ........ 
Xayuesium bromide ........ 
Xape. i inm iodidc .......... 
Litliia ................................ 
Iron protoxide ........................ 
Iron peroxide. ........ ...... 
Nan~~aneso  ................. 
~ i l i c g  ....................... 
Iodine 

Total ............... 100.0 I 6C. 68 --- 23.06 

Gases. 1 Cubic +ncitrs. Clbic inchm. Cubic Inche8 h b i c  inch@. Cubic inches. 
Carbonic acid ............ 13.28 34.56 rndetermmed 88.00 
8ulphurete~l hydrogen.. .. 1 3.44 ID. 12 Fncleteminrd .............. 

........................ ............ ' I 'Trace I 4.00 
0.23 .................................... 1. ....................... 

243.59 1 0.46 1 2.73 1 1.36 I 1.26 I 41.00 
2.16 ............ i 1.61 ............ 1 ...... .:.-.. ............ 

8.00 
1.04 

Bromine. ................... I ........................ 
Snlphnrio acid .............. 
Organic matter ............. ! - - - & a  
Teretable and volatile sub- I 

.... .-.-.- 
Total ................. 398.53 

1 --- 

............ 

............ 

............ 

............ 

............ 

............ 
1.00 

.................................... 1 74 

Trace ........... 
.................. 1:::::: 

T n c e  I hMucb ............ 
............ --..--...-.. ........................ 

---.__--.__-__- 
7.11 40.23 1 96.76 1 74.05 I 84.00 -- 

0.28 I 
0.02 ...................... 

../ ............ 

.., ............ 
........... ' 0.12 

0.07 ...................... 
0.58 0.37 ............................................... 

--- , __=)_____---- Gas. ------ 
I I I-- 

........................ ' ............ 1 ......... ... 
. .  ............ / ...... ...... 

............ ............ Trace 
.................................... 

0.43 .................................... 
0 . m  

Trace 

Trace 
............ 1 ...... .... .. 

.. 
............ ' 1.44 

sTrace gTrace 
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NORTH CAROLINA. 

North Carolina enjoys tbe distinction of being one of the two States 
on the Atlantic coast that possess hot springs. Gsuiill~ her mineral 
springs are not different from those occurring along the coast and in 
the region of the Appalachians in the neighboring ,Skates. As in Pir- 1 
ginia, chalybeate and sulphureted springs are most numerous. The 
books usually credit the State with four or five localities. The pres- 
ent list includes 66, of which a fair proportion are utilized as places ot i 
resort, while many have well-established local reputations. Seveu of 
the springs are used commercially. Analyses are giren of 18 springs. 

For a considerable number of these thanks are due to Prof. Charles 
W. Dabney, jr., of the State agricnltural 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 derired from direct correepondence with the spring-owners. 

epring8 of Norib Carolina. I 

Resort. Al l  Healine Springe, All Healing. 12 3, €40+ 52to  58 Chalybeate. snl- 
Gaston Connrr. phuretcd. 

Alum Sprino. n i a r  Catharine Lake, 1 90.000 1 63 C h a l ~ k a t e ,  snl- 
Oo*lorr Connty. I phur. 1 

Aliirn Sprinr,  I'ald Jfount:tiu, near .............. .................. 
Cl~i rnnej  Rock, 1:ntherford Connty. 

Eel1 Sprinp, Palmerrille. Stanly Co. .. 1 
Blacliwcll 8 \Thite Sulphur Springy, 4 .......... .... 

i wiles from Alerandcr, Buncon~l,e 
Countr. 

Xnrliv'e Chalybeate Springs, near ..... .. ........................ 
Tarlonville Alesandrr Countr.  

Chalkbeate llinrrral Spring, near'Ta- 15 
rinn. TTakr. County. 

Chnlvbeate rpringx: 
1-ear Marion. UcDowell County.. ......... .................. 
Firr. miles ~ 1 1 t h  of Warlesbor- 

onph. Anson Countr.  
T e s t  of Sandforcl, Moore County. 
One and a half miles ~ e s t  of Eller- ...... .... .................. 

be Fprino*, Xichmonrl Connty. 
S e a r  Lanrinburg. Richmond Co.. 62 .................. 
S e a r  Sliell,~- Clerclanil Conntr.. 

Charlotte l l in&kl Sprinp. charlotie, ...... 
l fecklenl~nrg  Connty. 

Chatham Xtneral  Spring, near Pit ts-  ...... .......... ........... 
I)orough, Chatharu Conntr. 

Clpreland Mineral Sprin3s. near 3 180 58 S n l p h u r e t e d ,  
Sheli)r Clerelanil Countr.  chalybeate, k c .  

~ o r r h e i d  Spring. 4 miles-north of ............. 60 . ChalyMate ..... 
Tashin-ton 1:eaufort Countr. I I 

~resn.cl1.g Sniphnr Spring, 2 'miles 1 9 1 ..........I Snlphureted .. ..i 

Do. 

from Xooresrille Iredell Conntr. I 
~ e n n i s o n ' s ~ i n e r a l ' T e l l ,  ~ e n ~ e & e ,  . I ........I GO 

Craren Conntr.  I 
D e  Har t ' s  Sprinis,  near Santahalah,  .......................................... 

Swain Count?. 

Hap local reput* 
t1on. 

Local resort. 
Resort. 

.................. I 

Unimprored. 

Do. 

Beeort. 

Do. 

Do. 
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Mineral ap+lngr of North ParoZina - Continued. 

Conntv. 
Niqenhe'lmer's SulphnrSprings, near 

('opal Grove, Stnnly Countv. 
M~*homan'a Spr~ng*, near Bilesrille, 

Stnnlv Countv. 
3lo11nt Ternori Mlnrml Springs, 

3lonnt Ternon Snnnnu Chatbam 

I I 

A - .  
('onnty. 

Panacea S rines Panacea Springs, 
IIalifax Eonn?;. 

Park's Alkaline Mineral S ring 6 
milee east of Pelham, 8aswdll 
Connty. 

To be used commer- 
cially in futnre. 

Local resort. 

Once a considerable 
resort. 

Ellendale Chalrbeate Sprin-s Ellen- 
clnlr. west <f ~aglnrsril?t.: Alex. 

.......... lo+ ' Snlphnreted and I / chalyheate. / 
..... .................... Chalybeato 

:lu(lrr Countr. 
E l l~ : r I~e  Sprin;. Ellerbe S p r i n g s ,  1 1 

I:ic:l~mond Connty. 
E111'rp:ir: Spring, 15 milea north of I 1 

3,700 58 to 60 Saline, carbon- ! / ated. and c h s  ; 
I lybeate. 

50 56 Caloic .......... 

ot >Ior~anton,  Unrke County. 

Do. 

, steal. I 

60 

9 

Used commerciall~ 
toemallextant and 
a8 R TRBOTt. 

Used con~n~erciallp 
and as  a resort. 

60 .................. 
..........I Snlphureted .... 

Sl:llrarille, lreclell Connty. 
Ewinc  Sprinpn Srdphur Springs, . .-- .-.. 

>I,v~~tgouwr> 6onnt.v. 
Glr.11 Alpino Spring, 10 mile. south 

Used commercially 
and aa s local re- 
sort. 

65 1.. ................ 
.............. Saline, carbon- 

Ha.raoor1 IT-hitr S ~ ~ l p h n r  Springs, 1 ...... 1.- ..................... ...........I Roaort 
J\'synrnville, Ha!. woo11 C o ~ ~ n t p .  5 ' 

Ht,alinp Springs, Hraling Springs, . 2 120 .......... 1 .................. Local reeort. 
lJ:~vi~lnon Counts. 

Hrndrrson Mi110ril Springs. 1 mile 50 Chalyboate .....' Do. 
from Ileniierson. Vnnco County. 

Hransnn's White Sul )bur S r i n g ,  .................. ' Snlphnreted .... Resort to  limited 
ncnr Inland ~ o r d ,  ~ n t t e r f o r d  1 extent. 
County. 

Jackson Springs, Jackson Springs, 61 ' Chalyboate ..... Resort. 
b l ~ ~ o r o  Conntr. 

J o n e s  White Snlphnr and Chalvb ........ ..........I... ..... .... T a 8  once a re- 
Pate Springs, 10 miles a o u t l ~ ~ o f  
3:i(l,oew:rp and 11 miles from War- I 
rcnton, \Vatmen County. 

.............. I ..... Kittroll Springs, Iiittrell, Vance I ..........I Chalybeate ; 
Countv. 

Lnwren&e1sChaIvbeate spring Mur- ........... 1 Unimproved. 
f're~al,orough, hertford Cour;tY. 

Le~non  Springs. Lemon Springs. 2 
nr~l rs  vent of Alunn'n Station, 
31oore County. 

Leinster or  Poison Springs, 5 miles 
8outh of Statesrille, IredrllConnty. 

Lori3 Sprine, nrar Green Hill, Ruth- 
orford Couutg. 

L o ~ ~ ~ l n r m i l k  Sul bur  Spring 5 miles 
west of ~ag?orsrille, ~ i e s a n d e r  
C~~unt.y.  

M a n o a n n ~  S rinps 13 milpa north of 
CI&~'RI H~'I 0ra;oe ~ o n n t v .  

Mcl!ride'e springs: near Shelby, 
Clnreland Conntr. 

Mill~:end's A11 healing Mineral 
s l~ r inc ,  near Ellendale, Alexander 
County. 

Mi~i~ml'npringn: 
A t  Ansonrille. Annun Comtg  
Ton miles ~ n n t h u ~ r a t  of Wades- 

borooph, Annon Countr. 
A t  Haw River, ~ lamanct :  Connty. 
A t  Irard Stat,ion. I!orkr C o n n t  
Sernn milt% northra*t of Ashe- 

ville. P.oncon11~~ Connty. 

2 

7 

2 

1 

Near Rock Sprinz. C)rangc County 2 
At Greensborouph. (;oilfiordCo.. 

?dinerl  well. Tllom:~nrillr. Daridson 

.........-.......................... 
.......................................... 
.......................................... 

V a t e r  is sold to 
nome extent and 
the  placo is  s 
nmall resort. 

User1 commerciallg 
an11 as  a resort. 

Has local repnta. 
tion. 

Onrn a resort; nn- 
improved a t  pres- 
ent. 

Reeort. 

........ 

120 

.............. 

........................ 

59 

.................................... 
.......................................... 
.......................................... 

.................. 
.......................................... 

. 56 

............................................. 
60 

........................................... 
.......................................... 

Chalybeate,&c.. 

Snlphnwtedand 
chalybeate. 

.................. 

.................. 
Lithia .......... 
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Mineral springs of ,Vorth Carolina-Continued. 

L i I $ ! &  i ;j 1 
C - 

Name and location. Characterof t h e  ' Remark8, 
* water. 

% 1 
% , &  

= i 
E - ' ,  

ITi - 

P a t ~ m n  s p r i n n ,  near S ~ B ~ Y .  ...... I 
Clerclnnd (.'onnrv. 

Pinclmon~ Spring< near Danbnry, 
Stokes Co~rntp.  

Pir<lniont,Sprin~'s, P i ~ d m o n t S p r i n p ,  
Corke Corlntv. 

Rocii? River springs, noar Silver, 
S:anlv Conntv. 

S R ~ P I I  Spr inp ,  Xer~nSprinx.s. W n p e  
Co1111rr. 

.D. .... 1 .................. ' 
1 

65 Chalgbeate . :... Rsmrt. 

.................. Snlphnretedand Do. 

............ 
2 1 ........ 
2 

R 

7 

56 

.......... 

of Littletrtn. Halifax Conntg. I 

Shocco Sprinlu, 5 miles fmrn War-  ' ........ 
reuton. Warren County. 

S p a r i l m r  C ~ r a w b a  Springs, Spark. i.--; 1 60 1 18 Ilnx Catawba S p r i n ~ s .  6 miles fmm 
I I~rkorv .  C ~ t a a b a  Conntr. 

Stonewall Springs, 6 miles fiom Gra- .............. ' 
ham Alanlnnce Courlty. 

Stm<lrr's AIineral Sprina. 3 milea ...... 1 .................. 
nrtrthpf I'rlham. C ; ~ s ~ v r l l  Conn1.y. 

Connty. 
i Sue Sprlng, near t\*arrmton. Warren i .-.--. --..--. - - - -  .-.--. I -  

Shaw.9 ifexling Springs, f milenorth ! I6 1.. 

.................. 
1 chalybeate. 

Do. 

Chalcbeate, &o . Used commercially 
and a s  m maort. ................................. Resort. 

I I............................ 1 Do. 
I 

Saline, carbon- Used commerciallr  
ated. tosomeextent, a n l  

a s  a resort. 
............................ 

Chalgbeats ..... 
Snlphnreted (?). 

S u l p l i ~ ~ r  and Chalrheata Springs, ...... .... .................. 
on 1"rench Broad River. &Iadison , 
Coonrr. 

Sulphn; Sprinxs. Sulphur Springs, 
J font~ornerg  Countj .  

Slllphur . p r i n p :  1 
S r a r  Pctra 3fill~. Caldwell Co ...'.... 
S e a r  Settle. Ircdell Connty ..... ' 1+ ........ 

i 

Cnimpruved. 

F i r e  and one.half mile9 uonth- 
west of Ashex-ille, Boncomba 
Conntr.  

Tm miles northwest of Ashe- 
v~lle.  Bunrombr County. 

Vmrm Sprin,rr~.lTaml Spring:, Bladi- 
son Cnont). 

Warren tyhito Snlphur Sprinqa. 10 
miles frorn Rirlgeway, Warren 
County. 

White o~clphur springs: 
A t  Cnta\vh:r. Catnwba Connty. 
Six miles e a s t  of Taglorsrille, 

Alenantler Coontr. 
Tilao,u's White an11 'Re11 Sul hnr  

Spnnga, nrnr  Sholbg. Clere?and 
County. 

IViss'r Spring. Mnrfreesborongh. 
Errtfortl County. 

Tarlkin Xinernl Springs, Palmer- 
ville, Stauly County. 

20 

1 

.......................................... Resort. 

........ 

SO 

.............. 

.............. 

.............. 

I 

I I 
.......................................... 

9? to  ll7 1 .................. 
I .......................................... 
I 

............................................. .......... Sulphnreted ... 
...................... ...... 

..........I Chalybeate ..... 

.......... 1 Chalybeate, a d -  
phnreted. 

' Do. 

Do. 

U a d  a s  a reaort to 
some extent. 

Unimproved. . 

Do. 
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Analyaee of mineral epringe in North Carolha. 

Constituents. 

Constituents. 
I 

-- 

#~l ids .  I~ - i i i ? w  Grains per Grains per ' Grains Grains 

Glen Greenu. Spring 
Alplue burouch a t  I c a ~ d  

Spring. Spring. Sprlug. S p r l n ~ .  Station. 

$f,","of Snsl& 
County. 

Calcium carbonate 
Calcirrm snlphate 
X q n e s i u m  solphate 
S ~ l p h a t e s  
Xitl.ates 
Soilinm chloride. 
lln;r~cnium chloride 
Gnlc~uru chloride 
lInl.nenia ..................... 
Lime .......................... 
Iron ......................................... 
Iron oxide ..................... 
~ l n m i n a  ................... ... 
Silica. ......................... 

I Cle~eland Xineral Springs. 
Charlotte Chathaul 1 
Mineral hlineral TVhite 
'pun& 1 'lJrln2. Sulphur 

Gasee. 

Carbonic acid P r e ~ e u t  ............................ Largo am't 
Snlphuroted hydrogen Trace 

imp. gal1on.b imp.gal1on.b ' per gal lo,^. per gal!on. 
.................................................... per I 86.00 .' 

4. 50 3.12 
........................... ............. 18.iO ~ l i .  42 

....................... .( 4.53 I... ....................................... 

1 -- 
Solids. I Grains Grains er 

per gallon.* , imp. gal8n.s 
Calcium carbonate .......................... ' 3.64 
Iron carbonate ......................... ....;. 
Calcinm anlphate ............................ 4.56 
Sodium chloride ............ .1. ............ .# 0.60 

. W. C. Kerr'e Geology of North Carolina. With potoasinru ohloride. 
VoL 1 (1815). 0 With alumina. 

b C. W. Dsbney, r., analyet. f With 'combined water &.c. 
s w i t h  iodlne and magnesia. rC. W. Dabney, jr., anshyat (1883). 

................................................. 
................................................ 

............................ 
...................................... 

......................................... 
0.49 
4.80 

e3.  1 
1.65 

Snlphurio acid ................ 

so<1a.. ................... ... ...I.. ........................................ ............. 
3Incnesia .......... .... .... .... 0.00 .............. 0.25 0.42 .............. 

......................... .............. .............. Limn .' 1.17 I. 72 1.62 
Iron oxide ..................... .............. 0.GO .............. 
Allunina.. ..................... .............. .............. 3 e0.92{ 0.18 
Silica .......................... 3.76 ............. 1. 60 2.10 .............. 
Cl~lorine.. ..................... 0.18 0.37 0.4: .............. 
Snlpburic acid ................. 1.23 0. 74 0.12 .............. 
C ~ I  bonia acid 32.9: . Large am't. 
0rg;lnic matter ................ 5.79 1.79 1.03 

Total.. .............. ... 9.00 2. .50 

----,---- 

Grains Grnins 
per 9alloa.a per gallon.. 
.......................................... 

.......................................... 
.............. ' 

........................................ , .............. Chlorine ...................... 

Tracc .............. 
.............. Tmce :::::::::::::: 

3.30 d28.80 1 ............................ 

Grains per 
imp. ga1lon.b 

2.50 
........................ 

L 91 
0 .25  

36.56 1 7.65 
I 39.13 4.84 

....................................................... 

.............. I ..... ........I 

.............. ............................ .............. 
Orpanic matter.. ............... 5.16 

.............. 

.............. 
............................ 

.............. .............. - -- 

............................. .............. Trace , 
.............. ' Trace ....................... 

Trace Trace .............. 1::::: ......... 
'18.97 , Traco .............. , .............. 

Total .................... 1 17.07 / 62.80 101.49 35.69 ( 20.54 , _ _ - -  
m e ~ .  1.7- 

, Cubic inches. 
............. Carbonic acid ? 

Sulphuretedhydrogen ... , 4.60 
I . 
I 

Cubac tnches. 
4.22 
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Analyses of mineral springs in North Carolina-Continued. 

1 Dennison's 
Constitnents. Mineral I Tel l .  

Iron%si(le. .................... , .......................... 2. 13 
Alumina ...................... .............. 
Silica.. .......... ..... ........ d3+48{  I....... .... 1. III 

-- I BittreU 1 P ~ n a c e a  Park'a 
Springs. S E f i n ~ ,  npar ~ttleton. $::,:! 

----- I Grains er 
itnp.gal&n.@ 

Gae. I 
Cubic inches. / Cubic inches. I Cubic inchee. Cubic inches. 1 G'wbic inches. 

Carhonic acid .................. ..............I Large am't / Larpe nm't .............. 1.. ............ 

Minernl 
Well 

~homasCille. 

JInxnesiao~ snlpbate 1.50 .............. 
Poiiinm chlol.ido ............... 4.94 Trace 
Socla ...................................................... 

................................................ / ::-"-'--.1:~9 
............ .\!ngnesia 0.20 

.\lncncsinm ............................................... .......... I.. .......... ..' U. i.5 
I'otItysi~ln~. ...... ..... ................................... ., 0.70 .............. r ............. 
Lime ..................................................... 1.20 1 1. 7 4  
Iron ......................... 4.40 .............. 1 ..............'............ 1 ............ 
Xan~aneee  .................................. I I 0.01 '. ........... .. ........... ............. 

G v a i u  rr y i Y 1 < i F  
imp. gnl&n.* per gnl1on.b per gal1on.e 
............................ 4.80 

9.20 1 .............. ............................ 
............................ 1.48 

Calcium carbonate ............ 
Iron carbonate 
Sothnnl nnlphate 

Snlphnr ....... .......................................... 8 .............. 

Grains 
I per gnl1on.e 

Sodinm oarbonete .......................... 
Sodinm an1 hate .............. 9. 03 
Calcinm suynhate ............. 40.83 

Grains 
per gallon.6 
.............. 
.............. 

12.56 
............................... 
............................ 

.\lnfnesinmns~ll hnto ......... 1 . 3 ,  
1'nr:ti~i11111 s~llp!a+n ........... 11. 31; 
Sol~ll~lo ailit.:~trss. .............. 8. !I? 

..............I. ........... ..'. ............. 2. Wi ; 0.53 / .............. 1 I. 00 
0.P1 .............I ............. 

1 0 . 4 3  .............. 0.40 
. '  ~ 0. C ?  .......................... 

....................................................................... I 3. D i  

Chloriue .................................... 

Iron rrenate .............................. 
Sotliorn chloride. .............. 0.91 
M:~rmesium chloride .......... 0.22 
Cal'cinm chloride .............. 10.10 
l 'nta~sium chloride ............ 0.31 
llafnesium ................................ 
Calcium .................................... 
Iron ............... ... ...................... 
IIangmese ................................. 
Silira.. ................. .. .. .. ............. 
Sulphnrie acid ............................. 
Czirhunic acid .............................. 
Orzanic matter ............ .... ............. 
1nsnlol)lo resillno .......................... 
LOSY ............... .. ....................... 

Phosphoric acid 
H~-drochloric acid.. 
Snlphncic acid 
Carbonic acid 
O r ~ a n i c  matter 

........................................... 
....................................... 

............................................ 
............................................ 

Grains 
per gallon.' 
............ 

-- - 

per gallon. 1 1,000.000. 
....... .............. 

8. 90 4.24 1:::::: ....... ............. 
li. 5 6  
7. so, 

40.54 

Total ................... 72. i?. 40 35.66 33.07 
l2 I 1 -  

........................ 
8. 13 7.61 ; ............. 
n.1; 
9. 54 , ....... ............ 

............. ...-......... 
1.10 2.46 
0.37 .............. I.:::::::::::. 

............. 11.46 
0.50 

............................ 1 140.8 ..............I.:::.......... I 31.9 

.............. Trace 

.............. 72.1 

....... ... 

............................. I 98. ? 

.............. . . . . . . . . . . . . . . I  ............ 

..............I............... ........... 

• C W Dabne r., and at. 4 With magnmia andcombined oxygen. 1 
b G.  err, d ! of g o r t h  Carolina (1875). 0 E. Adelmarth, analyst. 
0 A. R. ~ e d a u x ,  ","gat. f E. D. Smith, analyst. 1 

Oases. 

Carbonic acid ................. 
Snlphnreted hydrogen ........ 

Cubic inches. Ctrbic inches. Cubic i,~ches. Crtbic inches. 
10.96 10.72 .............. I 
1 . 7 6 1  2 . 4 6  ......................................... 

Cubic inches. 
............................ 
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SOUTH CAROLINA. 

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

Mineral springe of South Carolina. 

.................. Used on a small scale a8 
a resort. 

ton Connty. 
Con~mrrcinl Cotton Press. Charles- 

ton. Charl~nt,on county. I I I 
Clti-olnr'.; Jlill. C h a r l e s t o n .  1 i ........ ...................... 

( ' l t :~r l~s ton  Coont,~.  
Coo~:iw Bennti,rt Cnnntr . 

Charlr.it<nn bl(l Artenian Well, 87 Alkaline, saline. i 
ton. L'I~:~rlr.~ton 1:ollntr. 

C l ~ n l r l ~ ~ ~ : r t ~  ant1 n1111111ar springs. nenr 
t l lr  Snll~fln 1:ircr.. Lnorer~a County. ' 

Clter.r>l,+.~. Sltringr. 8 rnilps north 'of I 
S l ) a r t ; ~ ~ ~ h ~ u p .  Spartanbnrg Cwnty .  

C111vis Sprinlr .  Cl~ick's S p r i n ~ s ,  R ~ ~ 0 i - t  prior l o  1801; ' 
t i r ? e ~ ~ r i l l v  C ~ I I I ) ~ T .  1tnr11 c o n ~ m e r c i n l l r  

. - .  . , 
Spartan11111 1 Cottnty. 

J:i11~rn1 s ~ ~ r i ? ~ g x  : 1 .  
Onf.1.11rtI1 mile lmnl Taylor's Sta. 1 ..... I ...... ../ .... Cbalyi~eate ... 1 Unlrnpiovd. 

1  in^^. nrnr (:Iiicli's Sprincn. Green- , I 1 

O a i ~ ~ t t  Spring, f mile from Spartan- 1 , 25 
bnrg. S ; ~ a r t a n l > ~ l r , ~  C o ~ ~ n t y .  i 

I 
Glenn Sprinrn, Glenn Springs, Spartan- i 2 , 60 

bnrg  Conntr.  

r i l le L'o1111tv. 1 ' 
.................. .... ~1111.e ancl onb-half milea from ~ a r -  I Snlnhnreted i DO. 

I now. 
64 Chalybeate .. ... Ran a local re ntation 

ns n resort nnxin n ~ e t l  

I 
ct~nrm~~vrially to  ROIUU / estcnt.  

60 Calcic, snlphu- I Usell c*ornmercially nnd 
I rrtetl. a s  R resort. 

lor's St:~tion, near C 11 i c  k '  s 
Spriues. (;rrenrille C o l ~ n t . ~ .  

A o n  : ~ c  a a c o e t ,  ~......i. ...... ...........-..... 
S p ; l n . ~ n b ! ~ r ' .  I.'onntr. 

A t  Jlineral ~;rinpn. $farion Co.. ..# ...... I. ... Chnlybeate ..... Resort. 
A t  I:ei~nett.u\ rllv, JIarlbr,rongh C o .  j Do. 
A t  I~ :~uc~ol 'Henrr ' s  Iinoh. Y o r k C o .  ..............., 

K i r l ~ j -  ~ p r i n i s ,  3 n~i les  frnnr Glpnn H a s  a local repntation. 
Sprin:.;. Sp:~rtnnbnrg Connty. ........ Li~llr-tc.n,. s p r i r ~ ~ a ,  near Gaf i ry  City. 1 .  ..... Onan liswl as  r r r a r t .  
1: 111ils.s en-t nt' S~tmtnnburg,  Slvnrtan- i I now mite of n school. 
In11 X Co!lllly. 

Lnr,,'h Snri11-n. R miles from Cownens. ......I ............................. ~ 

S r r t u  rnilrn from r\bht,rillo Court 
Honrr, A h l ~ ~ v i l l o  Conntr. 

Nenr I1arson's .\Inuntain, Abbe- 
rille Conrt florlsc., Abl~t*ril le Co. 

011 Sdorla Rirer,  near J'iuaon's 
Forrl. Abbesille Conntv. 

.... ..... .... ...... ...~ Chalrbeate ~ I - 
I ............ ...~.._.1 ~ a l i n e ,  rbdyl,. 

eate. I 

Unimproved. 

Do. 
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MinaaZ upring8 of &ut& Carolina- Continned. 1 

. . 
rl(t:l (:OIIII~J-. 

~CII, . , . ,  1 f . 1 1 ~  ral Springs. Seneca. Oco- 2 
1,L.C (:ol::,+y. 

TP.! '~  .5r,r ~ I I C .  West  Pprinrs.Tnion Co ...... 
?T;:!raru.:,tn S v r i n ~ ,  Tl*illiamcton, -111. ...... 

C-i Sol h u r c t e d  
c E ~ r b a t o ,  LC 

...................... 

...................... 

Enimproved. 

Has  a local reputation. 

Resort. 

Dn. 

dralyscu of miflerulspn'n~o in South Carotina. 

Charleston Arteeian Wells. I 
Cons;itnmts. Con*w ' G l r n r  

O!rl Citallcl ~n:,;;~ia:: ChjEOln,.F Spring*. 
Art,.-!an Glern  

1 .  , II-c.~;~, rlr6:s, y i i l  '".!!. 

-- - -- -- - - - - --A - 
Cminr  Grain8 (irninr Grailur Grainc (irainz 

per g n U o n .  ' per  gollon." per palli,n.' per ?alic,n.' pcrgrrl1oi1.d pe?ga;!o,l.- 
Sorlinrn cnrhonate. ...................... 47.26 ............ .',I,. ,S : j ' l .  7.5 ............ 

........ ............................................................ Sodintu 1 , i ra rbonat~  71.06 
I'nlrir~rn carl,onate ................................. 26.24 .................................... 
('al?inm bir:~rl,<tnate ....... 0.12 ........................................................... 

................................................................ >T,,r~~f.,innl <,arl,onate 3. 3'1 
\l:t.mc.ii~~m l,rcnrbonatk .... 0.02 ............ ........................ ....................... 
I l c \ r l  cnrl,onatt.. ......................... 0.31 ............ .................................. 
So,i:rrrn n l l p ! ~  rte .................................... ............I ............ 2.24 ............ 
Cnlr:r~ru rirll,l:ate ....................... 0.44 10.62 4.12 0. C3 91.30 
I1ot:1*uinnl sir lpl~ate ................................ 1. ..... .... 19.21 ....................... 
2(:1~.rresi11m .~;l~,h;i te ................... ' 0.17 1 3 . a  2. P:' 1.04 ............ 

........ I!l;:r:i*,n. ~ . h l ~ > r i f I e s  .......... I.!" .................................... 
%!!:...I ....................... Trace 0.36 ............ 0. 34 1.20 1 ............ 
!.,#.< ........................................................ 13.1; ........................ 
Orc.:nic matter  ............. Trace 1 . i3  ........................ 1.47 ............ 

........................................................... I ~ ~ , I I  osirlc .................. Trncr 
I'nr.honic acid .............. 11. i!~ ........................................................... 

........................................................... A l t ~ m i n i n n ~  oxiile ........... Trace 
rn(lvterniner1 ...................................... i . 3 5  .................................... 

- - 

'C. C. Shepherd,jr., a n a l ~ s t  11363). d F. P. Ch~solm, analyst (1879). 
bS. T. Rob~nqon. a n a l ~ a t  f1~:gl. 'C. r. Phephe~tl ,  jr.,analyst (ISSO). 

W ~ l l i a m  Itobertson, analyst (1830). 

(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 &re 

I usually mentioned, whereas there are at least tmenty-six that are more 
or less improved as places of resort. Janes7s Hand-Book of the State of 
Georgia, published in 1876, enumerates twenty-three. In the Manual 
of Georgia, 1878, the statement is made that the mineral springs of the 
State are innumerable and in variety correspond with the multifarious 
ores. Our livt includes 61ft.v-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. I t  
is confined for the most part to the improved springs and describes 
altogether twenty.eight. The greater part of the analyses given in 
the tables are derived from this pamphlet. 

Mineral @ngo of Georgia. 

An icr' 
2,lto 

Atlanta 
I:ulto 

Beall h 

s Mineral Springs, Atlanta, 
n County. 
, Mineral S p r i n ~ ,  Atlanta, 
n Couutr. 
m u c .  6'milea aontlr of War- 

rr.irtnil, IVnrren County. 
Betll<ssda S p r i n ~ ,  Lurnpl~in Conntg. 
Bowrlvri Llr Ilia Springs, 17 m~les  lrom 

Atlanta Fulton County. 
Camp's kprrng, Atlanta, Fnlton 

Cohntg. - 
Cannnn'8 Spring, Toomaborongh, 

n'llkinson Count 
Catnil tic S p n n g ~ ,  $mile from Cata- 

_I._ .................... ........... 
1 ...... 1 ........ i:: ........ jjsi~ne ..........I 

I 3 
1 
I 1 

1 
! 

.................. S n l p h u r e t e d ,  

Chalybeate ..... 

1~t ic . l  
Caioosn Springs, near Ringgold, C& 52 ........ 1 62 Saline calcic 

toonn County. l i  I c h d  boat; 
su1nXu:nreteb. 

15 1 .... .... 
........ ' .......... 

I 
.............. 

60 1 
I 

C a r ; ) u r o t e d . ~  
chalrbeate. 

S u l p h u r o t e d ,  
chalybeate. 

........... do I 

. . .  - . . .  
D O I I C I I P ~ ~ . ? ' H  ~ ~ ; r i n e a ,  Polk County ........ '. ............. -.... 
E'it.:c.tt'~Sprinm.Ererett'eSprin~a, I ...... ........I. 1:: ...... I::::::::::::: ..... 

Chalybeate Springs. Chalybeate 
Springs, Menwethor Countv. 

Claremonde Chalybearo Spring, 
Wnrtl~en, Vashington Conntv. 

JIrrrr.:~y 8onntr. 

C;I,I>I.U~ County, dear ~ t h e n s :  
(:lark<, Cnnnt,~. 

Colluttn S rings, Cohutta ~p&nga,  

Da~llol iliucral Spring Union Point 

. - 
Floyd C o i ~ n t ~ .  I 

Fcri.olitbic Siirinn. Athena. Clarke 1 ...... 1.. ................ I Chalrbeate ..... 1 

8 

1 

10 

1 

Resort. 

Do. 

Do. 

Co1rnty. - <-' 

h ~ u k l i i l  Springs, near Royston, 
Fr?.nl;lin County. 

Fnlln,ood Sprlngs, near Lime Branoh, 
I'olk County. 

Garnet Sprines, near Tocooa Falls, 
Toccoa. IIaberaham County. 

Q l e n r ~ ' ~  S p ~ i r ~ g ,  Early Countmy 
Glrn ISlln Sprines. 'Tallnlah Falls, 

T;~llul:rb, Eabnu Conutx. 

Do. 

I 
1,500+/ .......... 

1 .................. 
chal.~beate. 

Unimproved at pres- 
ent. 

.......... 

1 

3 

7 

1+ 

................ 

Resort and i s  begin- 
ning to bensedcom- 
merciallg to s o m e  
crtont. 

Resort. 

..... 
.................. 

Do. 

150 1 60 

...................... 

.................. 
.. 

Used commercially 
and as a resort. 

300 ' Chalybeate? 

... do ........... 
do ........... 

Saline, chalybe- 
ate. ............................ ......,........ I.. .... .... 

I 

Local resort. 

Resort. 

Unimproved. 

Local resort. 

80 62 

.................. 
1 

'Token fhxn Peppea-'@ ll.t Have been unable to verify location. 

Bull. 3 2 4  (2"w 

i 
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I I I ..........--....-. . Godon Sprinea, Gordon Spr lnp,  ......I Chalybeate ....' 
Thitflelcl Cnnntr. 

Corer ' s  S p r i n ~ ,  'Gainesville. HaU ...... ! .................. :...do ........... 

Xame and loostion. 

Connty. I /  I I ................................................ ! 
Hearrl's S riqg, Wilkes Connty 
I I ~ ~ i c o n  $mugs ,  Athens, Clarke 30 .................. Chalybeate ..... 1 

Cutt  
Lav r r  

Venlo, Cha!tooga County. 
Le r r s  S ~ r i n r - ,  near Jefferson. Jmk. 

e l k  
.: 1 m 
B 2 1 

Lonnty. 
~c11xn S p n n p .  Indian Springs, 80 84 Snlphrueted. sa- 

s Count\ line. 
nra lridaral Sprinm, near 1 1: 1 400 / 601 I Chnlgbeate ... ..; 

5 I .5a 

1 2  g 
I__-- 

I I 

[rirp 5 mues sonth 

I 

600 j 74 ................... 
pl~nlon PI a C o n n t ~ .  
,n h e ,  Madison Springs, ........................ Chalybeate ..... 
i"", f.,,,,,,, 

- 
g 
G - 

I 
0 I I 

2 

2 
ti 

~ a h i i  
Xnd .>......... 

lfaznesin Sprini. TaUnlah Falls. 
Tnllulnh. 1:al)un County. 

Xapo l in  Sprinr. Plains of Dnra. 
Sumter Cunnt~-.  

Nineral Sprinri  6 miles fiouthwest 
cf Selrnr.11. Coaeta Connty. 

l l l i n p r n l  si,n'7~os .. 
SenrAIoc~.oa. HabershamConnty 
A t  Cla~l;e+~ille,  Hnber~ham Co. 
S ine  milee from Dalll 

Clnr~lnncl roacl T.nm 

Character of the 
water. 

I..............'..........'............. ..... 1 
.......... 1 8,000 S n l p h u r e t e d ,  

...... ......... I chalybeate. 
14 / .~ Snlphureted, &o 

.onCza. on ...... ........I ...... ..... ... (10 ........... 
........... -_-pkin Co. 

...... ........ ........... I 7 Springs, >Ionat Airy, ..........I.... do 
n, ( '0nrr t . -  

~ o u n i - ~ i r  ........ I l n l ~ e r ~ h n  ... -.. 
Ser ;  IIoll:,nd Sprincs. 2 miles east of 1 3 1. ?00+ 55 to  707 I Cnleic .......... I 

Gainrarill ,. 1 [: 
Oroner Chairbra . ~- 

from Entionton, uc 
0coni.c \\.lr:tr Snlphu 

( 6  m i l ~ s  from C+amwv~u?i, U I ~ U  

311 (.:onnt~. I I '  
r n  Bprin&s. 10 miles 1 ......................... Chalgbeate ..... 
D-'nam Conntr. I 

r Spnnc. B o r -  l 1 ........I ..........I Snlphnreted .... 
:- ;,I., 7 r . q .  8 

Unimproved, but 
once a resort. 

Reeort. 

Do. 
Unimproved. 

Resort. 

Used locally. 

Do. 

Resort. 

Once need a s  a re- 
80rt. 

C o ~ t n t ~ .  
Pc,nr~ (16 Lvcm Spring, Atlanta. FYI- ..... 100 1 61 i Chalgbeate ..... i 

Local reaort. 

to:> Conntr. 
I'nrter Spllrrrs. Porter Springs. 100 ' 

Lnnlplii~l (:~,nnty. 
i,onl..r Spli~l:s. Po rde r  Spr inn,  4 

C01)b CO:IE~Y. 
~ t . d  ~ n l p l ~ ~ ~ r ~ ~ ~ r i n r r ~ , ~ a ~ l i e r C o n n t ~ .  ...... 
Bolrlnnrl Spr;spa. Cartersville. Uai. ...... 

TOT Connr~ .  
3nrinrCr.l!l Sp:.ing,Effingbam Colmty. 
irrl-vhvr qlr i i to8:  

At  Tnllnlih Falls, Tallnlah. Ra 
I~nn  (-:or~utr. 

In n:,11 i:onntr .................. 1.. 
I n  1\Ieri~ctl1ei- Cnnnty. . . . . .  
IInlf t n i l ~  rmt  of Zoar, Bnlloch 

C n f i n t ~ .  
'Tnunderinc Jprinp, Thomnston. Up- / 

son Co~ln:r. 
.Treutham ~ j > ~ i n g s .  Fail.hnrn. Camp- 

hell COIIII:~. 
....... ~ 1 1 1 1 1  ~ p r i n k ~ ,  Warm Epr inz~,  1h-i- 

lri.ther Cori~lt.~. 

Once a resort, bu t  
now nnimpmrad. 

Resort. 

Taison 's  Sprints, 11 miles north of 
Greensboronnh Greene Countr. chalrbeate. 

\Vhite &lphur ~ ~ r i n ~ e ,  White ' ~ u l -  
phar Springs, Ileriwether County. n a l i n e ,  and / chalybeate. , 

8001 08 to70 Chalyheate, &o. 

160 58 I S n l p h u r e t e d .  
1 chalybeate. ... ........................ ........I 

.................. I S n  l p h u r e t e d ,  
I chalybeate. 

Hns s local reputa- 
tion. 

Resort. 

.......................................... 

.............. 1. ............... 
........................................ 
........................................ 
........................................ 

.......................................... 

Csed commercially 
and a# a resort. 

Resort. 

............I 

' 
I 

Local resort. 

Unimproved. 

l t e~o r t .  

Local resort. 

Resort. 

........................ 
1%. 000 

............ 1 .  ..... 
70 to 90 ' Snlphnrerecl and 

chnlybeate. 



Constituents. 

, Spring. 

I ........................... .......... Total.. , 1 2 . 5 6 1  9 . 6 1 1  9 . 7 8 1  L 1 7 /  1.16 

I_________'-  
Solids. &aim Orains &aind (fraim @rains ! Orainr 1 Graina 

per gall. a per gall: pcrgall. pcrgall. *Ipcrgall. per gall: per gnlL a 

Sodium carbonate ............ I .................... .......... 0.26 0.03 0.22 0.29 

eWm. J. Land,- ' With daium ombanate and ken s u l p b b .  

(211) 

Potassium carbonate .................... 
Calcium carbonate ...................... 
Xazneninxxfcnrbonata.--. 
Strontium carbonate. ........ 
Lithium carbonate. 
lCauganese carbonate 
Xaaganese pmlocarhonsl.. 
1 1 . n ~  rnrl~onate ......................... 
Ir#m yrotocarbonate ..... Iron ~esquicarbonnta. ... 
Sodinm ~ulphate  

Traoe .................................. 
.................... 0.11 0.01 

.-.... .............................. 
............................ 

........... 
.............................. 

........................................... 

0. 10 0.11 
0.30 

Total. .................. 24.0 I 17.0 / 3.44 , 97.59 99.27 83.07 ( 93.94 
-----,---- 

Basss. 

Carhonic acia ................ .......... 1.16 
aulphide. .......... ................ .... ......... .......... .......... 

0.13 

0.02 
0.30 
1.21 ...................................... .............................. 

........................ 
Trace 

0.02 

Calcium aniphata. ............ 1 b2.5 
ZIanesium snlphate 

4odinm chloride .............. 
Calcium cYorirle ............. 
Iron snlphide .......................... 
Calcium fluoride ....................... 
A X ~ m e a i u n ~  bromide 
Cai?ium bromide.. .................... 
Iron ~esqnioside (hvdrated). . 
Soilinru s~licate.. ..I.. ........................ calcium silicate 

9 Snlp1:uric acid (free) 
............................ Crmic mid 

Apocrenic acid. ......................... 

0.14 
.....-.. 

0.02 
0.33 
1.37 

Trace 
0.02 

Alnrnininm aul hate 
Strontinm snlpEate 
c i  i r e  
z\mmoninm nitrate 

4.0 2.5 
5.0 / 4.0 

Traae 
1 ................... .......... 
.; 

12 5 1 10.5 ............................ 
.......... I 

...................................... 
....... 11.. 

.-.... .... 

0.13 0.14 
0.12 

.................... 0.01 .......... 1 3 

.................... 
......... -1.. 

... 0.~~1':::::. 
0.12 

j 0.02 1 0.01 

3.85 
8.40 .............. I .......... 

1 .......... 
0.05 ..........I 0.01 .......... 
2.03 .................... 1 0.35 

....................................... ...................................... 
0.11 .............................. ................................................. 
0.01 
0.33 
0.15 

::::: 
0.13 
0.01 

-------- 

0.04 
Trace 

0.02 

........................................ 
T-e ....................................... 

3.85 
8.70 

.......-.. 

0.04 
Trace 

0.02 

...................................... ........................................ 

....... -.: 
0.28 i 0.27 

......................................... ........ ..I 
1.67 1.67 
2.32 1 2.31 

44.81 45.00 
32.01 1 33.02 

0.50 
0.20 
0.42 
0.12 

3.52 
7.02 

2.47 2.38 
0.23 

... : 3 Y  I 0 03 

... 0.10 0.91 

0.66 
0.23 
0.47 
0.14 

3.98 
7.94 

0.04 
Trace 

0.01 

0. 05 
Trace 

0. 02 
............................-. 

0.13 

.............................. 
1:50 
2.20 
1.1 
26.54 

0.14 

1.70 
2. 49 

43.16 
29.98 
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AnaZysq 9j' mineral springs in Georgia- Continued. 

I Catoosa Springs. 

Constitnents. 

-- 
ChnlyL- 

L , - -I___'-I 

Sodinm carbonate. ........... 
......... P o t a a ~ i n ~ >  carbonate 

,Calcium carbonate ........... 
........ Mapeaion1 carbonate 

:S i ront i~ ln~ cnrl~onate ......... ........... 7,irllium cnr1)on;lte 
Alanpnese c.,rl,ouate ........ 
i n , u  <,:%rhonrtr ............. 
Tron protocar1,onate 
l r o n  scaquicarbonato. 

Grain8 1 GT;;; 1 G ~ a i m  1 Grain8 1 Groin8 1 Gra<ns Grains 
p ~ g a l l . ~  1 pergall.* pergnll: I per gall.. , pergall.- perpdl:  perga:l 

0.20 0.25 0.20 0.26 0.20 .......... 
.......... 0. I1 ! 0.11 0. I? 0.10 0.13 0.11 

3 73 3.76 3 . M  , 3 . 1  3 .  3.84 0.76 
........... 7.43 1 5 1 R. lU 7.O.2 6.94 t.50 

0.04 0.04 0.04 0.04 0.04 0.04 .......... 
......... Trace Trace Trace Tracn 1 Trace Trnca 

0 . 0  0 .  1::: i 0.01 ': 0.14 Trace ........- 
0.19 1 0.15 ! 0.14 0.16 0.18 ........ 

......................................... ,..........,..........I .......... 0.6'2 
.............................. ......................... ...... .I. .-. ". i T 

Snrlinm sr~lphntr ............. 1 1.60 1 I . r n  1 , 5 0 1  1 . S  i s  0. 1:i 
Pora+riuni unlphatn .......... 2.30 I. GO ' 2.3:' 2 1 2.42 2.3" 0. I;.: ............ .......... Cnlciuni snll,li:rte 41.50 1 41.58 . 41.5: 38.85 ! 40.80 40.08 ......... .......... lllarrnenium 8ulghate 2i.DlJ I 28.40 / 28.02 26.55 28.07 28.01 
~ l ~ ? m i n i n n ~  s111~)hate ......... 0.67 2.36 , 0.69 I 0.59 1.10 1.42 0 47 
Strontirlm ~nlp l la to  .......... .......... 
Calcinm nitntte .............. 
Ammoniumnitrate .......... 

2. R3 ............. .......... 
.......... ........ 3Inenesinm bromide.. 0.20 

Calciarn 1)romide ............. 0.12 . .......... 
Snlphuric wilt ............... 0.01 ) 0.01 0.01 o . o l l  0.1 2 . .  ........ ................ Carl.onic mid 
Crenic acid ................... 
Ppncrenic acid ............... 

,otal ................... 
BIue-9. 

................ Carbonio said 
Hydrogen snlphide.. 

.........., 4.40 1:: j 4 . 3  , 1 4.W .......... ....... I... ...... f 0.021 0.02 0 . 0 2 1  0 . 0 2  0.01 0 .01 j  ,... 
--#------ 1- 

87.15 93.18 / 92.51 67.62 1 91. 99 93.03 5.30 -- -- -- ----- 
I ~ u b .  im. 
................... 9.13 ....I. 6.55 ..................- ....I.. .................. Trace 

I 

Wm. J. Land, andyak 
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AnuZgaa of mineral apringa in Georgia-Continued. 

, 

I Powder 
Constituents. Indian S p h g ~ .  s * i n ~  

So.  3. 

Tots1 ................. I 108.61 / 4.12 1 5.71 ------ 
I------ 

uadss. 
I Qub. ins. Cub. ins. Cub. ins. 

Carbolic r i d  2 ........__............ ) 2.350 1 5.97 

fiT::ms. 

........... Snlphnreted hydrogen.. -.-. 1.. ....... 0.291 
Oxg,oen .......................... 3.12 
Nitrogen ............................. .' .......... 10.98 

8 1 I I 

*EL C. white, analyet. 
'H. C. Whit., d y s t  (1883). 
a& A. Hayes, anelyst (1857). 

Alnminium oxide .......... 0.05 .......... 
Iron oxide .................. ............ .................... 
Ilnnganese. ............... ................... Trace ....................... .......... Silica.. ........... .... ...... I 1.15 .......... 0.31 

................... Pi:ic:ttes. 
(-wganiomatter ............. 

Grain8 Graine Grain8 
pergall.< pergaE1.d pergall: 

................................................... 
Sol id .  

Soninm carbonate 
Calcium carbonate. 
Xagnefiium c:~rbonate 
11.on carbonate ....................... 
Fnclium enlphate ........... 

mined. 
1.05 I 7. !32 1 I .  0 1 L'genm't 

........ 1 Undeter- ( .................. 

Grains 
pergall.c 

Grains 
pergau.. .................... 

................ 
................ 

- -- 

I 

........ J / mined. 11 ........I .......... 

Pota%siumsnlphate ........ 

Grains 
perga1l.b 

0.96 
0.56 
0.89 
1.01 

The springs of Florida are remarkable for their great size rather 
than for the qnantity of mineral matter they contain. Some of the 
streams proceeding from them are large enough to float steamboats. 
Verp few of the waters have been analyzed, bnt so far as known, when 
mineralized, snlphureted hydrogen characterizes the majority of them. 
Little has been pnblished and definite information is difficult to ob- 
tain. Most of the springs in the sonthern and eastern portions of the 
State would be classified as weak sulphur springs. Iu the northeast- 
ern portion of the State the waters appear to be more freqnently cha- 
lybeate. Most of the springs of which the temperatnres are given are 
probably thermal: as they donbtless exceed the mean annual tempera- 
ture of their localities, The mean annual temperature of Saint Mark's, 
as given by the Signal Offloe, is 660.3 F.; Jacksonville, 690.2 F.; Pen- 
sawla, 680.5 F.; and Cedar Keys, 710 F.; while Pnnta Rassa has 530.6 
F. and Key West 77.03 F. The temperatures of the Florida springs 
are remarkably nniform summer and winter. They are ntilized mainly 
as winter resorti, and, so far as learned, none of the waters is on sale. 

(213) 

Graimper 
imp.gall.* 

0.46 
3.09 
11.13 

................................ 1:. .................. 
........ 16.17 15.86 ?.F8 

..........I .......... 0 . 0 6  26.32 
.......... .................... 0.06 

47.97 27.3% .................... 
.......... ?S 18 5i .22 lfi. 54 .......... 558.70 5 7 / 2 3  1 0.50 1 .......... I .............................. 

1'53{:::::::::: 

.......... 1 .......... , 
I 0.62 
I 0.05 ::::::::I: .......... 

1 .......... 1 .......... 

0.10 

.................... 
.......... 
.......... 

37.12 
93.44 

3.?2 
0.07 

Trace 
0.17 

............................................................. 
...................... 

............................ 
.......................................... 

Calcinnl 8nIpliata .......... 136.93 / 0.06 
Xsznesinrn sulphate ........ 6.32 0.02 
Calcium phosphate ....................... 
Sotlinrn chlorido ............ 1.--.6186 0.53 
Alkaline chlorides 
Alk:llino snl hides I... ....... 
Calc!iirnoriclk. .... :::::::::I ............. 
Maenesinm oxide ..........I 

0.04 : 
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MhraZ 8prit:ga of Florida. 

I 

S a m e  and location. 

, 5 .- 
= a 

' Z I  > 
5 

' E h c - 
0 ' 

B e n m ' a  Salt Sprinc. Enterprise. Tolnsia I 1 500 71 Snlpho-saline ... Reaort. 
Connm. 

Blue Spring, Orange City, Volnsia County. 1 i3,0?0 75 1 Snlphnretrd .... , Unim roved, b u t  ! URI?~!IOC~IIJ'. 
Blne S ring, Greenwood, J r rkaon Conntr.  .................... i. ................. , Local reaort. 
E lne  & ~ r i i g ,  near Ellarille, Nadisnh .............. ....., Calcic .......... 

Cnnntr.  
.................. E n c  Spkne, 7 miles east of Snmteml le ,  .................... ' .i 

8;lrn:cr Conntr.  
Clnr Spring. nrnr.~popka.Orau~~Connty..~. .. .:. ............... Snlphureted ....I 
Cr-qral  1:irrr Pprinzs. Cr?.;tnl R1rt.r. 1 .......... 60 .................. i 

IIr.rrian~:o Conntr.  
Dr. Enrr r  ?,lint>ral Spring. Entr .rp~ise,  To- .................... Snlpiinrrted .... 

iniip, Countr.  
Grei.n Core  Spring. Green Core  S p r i n ~ s .  1 3,000 78 .... do ........... Reeort. 

C ! : I ~  Conntr. 
Ha1 lilton 'pfinga. Tar lnr  Cnnnty. .  .... ...,. ................... / .................. 
Hncq~er  Spring. near Altaninnt,. Smtion. '.................... , Snlphnre t~S .... 

ICIrance Cnnntr. I 
Hrninn ~prini . .Bnterprisr .  TnlosinCounty ...................................... i 
Lin\roorl S p r l n p .  Mount R o ~ a l .  I'utn-m 3 .......... i 41  Alkaline, saline,l 

Connty. and carbonated. 
XRL?ICI;~R Spring, near Hawthorn, Aia- ...................................... 

cbna Count?. 
X i l l o r r I t  q7n.11'78: 

S e a r  Anrllla. Xariison Cnnntr.. ............................................ 
S v a r  Pen-1- T~itrlnr Count?- . .I.. ............................................ 
~ v n r  ~ e r i l ~ k r ~ . '  Snmt,%r Conn v.. ........................................... 

3foncri1.f S p r h p ,  5 miles fro111 Jnckson- .............. 72 .................. 
rillr. n n r a l  Conntr.  ................. I lonnt  Pro~a! S rin- Volnqin Connty ................. 70 

~ r n - p o r t  '~nlny!finr- hpnnrs.  ! ' uear h i n t  1 .......... 70 Chalybeatn and 
Xarli's. TTaZulln Conntr.  &~llpliurt.terl. 

DO. 

Or211ge Spring, Urnuge Spriurs, X a n o n  1 5,055,000 73 Snline, sulp!ln- / DO. 
C o n n t ~ .  rett.d. 

Rock Si r ing ,  6 miles north of Apnpka, ' .... ..........I ...... Sulpl~nreted . .  
Ornnzc C ~ ~ u i i t r .  - - . i  .......... Fnlr Sprintla. Zlirinn Cnnnt r .  ............. 6 14P,001 60 Saline I Csed IocaUy. 

S i l r r r  Spring. Silrer Bpl~ngs.  Marion ...................................... 8 

Coult\-. .................................. F t ~ r e n a b n ' ~  Snlphnr Sprints. Anclotr ! 2; Cnimproved. 
Rirer.  12 miles froni moutll. ITernanrlo ' 
Conntr.  

Suiplifrr 8prin.r~ : i .................................. 
i 

S e a r  Surnterrille, S i~mtor  C o i ~ n t r . .  ... 7+ DO. 
On Withldc?ochre Rirer. 10 miles from , 1 .................................. 1 

Cr7d:cl Rlrer.  Hernnn~lo Count?-. 
S e a r  Aclamsrillts. Sumter C n i ~ n t c .  .... 3 ................ I......... ... ......' 

.................... ....-............. . 5-1.ar Tampa. IIillsl~nriiinli Con-rr.. . '  1 
Snmterrillo Vint.r;il S:rrinc, w a r  Snmtcr- 1 ................'...... .......-...I 

villc.. Sllmtcr Conntr.  ................ ................. Bnwannee Springs. S iwmnee.  Snwnnnee . .., 1. i Resort. 
C o n ~ ~ t r .  

..... ........ Tarpon .Springs. Tarpon Fprinir ,  Eil ls-  3 ... 70 / Salphnnte,l  Do. 
I~ornnph Ccnntr.  .......... ---............... T,! r i~r r  Sprinr.  ~iolmeq. Holnir5 Count r . .  . 1 ......I DO. .......... ......... T a : i i i l l ~  S p r i n ~  IT-abolln Spring, TVa- I ; ill CnIcir DO. 
knlln C o n n t ~ .  ............ ......... T a r m  Sprini .  near Sumterrille. Snmter , . ...I.. 
Co~int r .  

T e n n n ' .  Iron S ria- imile. from T h i t e  I 7,500 
Sprinws ~nmlf ton?onnty .  .... IThite rS';lphur Sprin:, White Springs, DO. 
Hamilton Count?-. 
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mhiteSnlphnr Weason'e Iron Beneon'e Salt 
Spring. Spring. Spring. 

I'ot:rssium unlphate ..-..-.--..............-.-.-.--....--.....-.-...-. 1 ..... ....-.-... 2.44 
Xarrnrsinm bicarbonate ............................................................. 8. DU 
Poci~n~n chloride ..................... 1 113.60 11.1 0.18 1 238.34 
Potn.;sium chloride .................................. 11.32 0.12 ................ 
3laput.uium chloride ................. 24.80 ................................ 11.90 

Grains 
per g a l .  

Sodinm carbonate ................... : ................ 
Sodium bicarbonate ................................................................. 
Calcium carbonate ................. ..1 ................ 
Calcium bicarbonate ............. .... 
I ron carbonate .................. .... 
I ron bicarbonate .................... 9.00 
Sodium unlphate. ...... ..... ........ 52. @O 
lfarmeniom sulnhnte ................. 67.20 

I 1 
*A. Connell nnnlvst 11876). '-1 Xerrill, analyst. 
b N .  A. ~ r a t ' t ,  an61Fst. "Charlea M. Stlllmell, analyst (1880). 

Parts in 
1,000,000.~ 

20.91 

80.50 ................................................ 

Cnlcium chlorido .................... 
Plro.sphoric acid ..................................... 
Rodil~rn iodide ................... .... 
Lithium and ammonia 
Organic matter ...................... 
Lo*s ............................................................... 
Silica.. .............................. 
Siiica, 8olnble ........................................ 
Pn!phnreted hydrogen 
I r o n  oxi~le ............ ... 
Alnmina oxide. 

SOUTHERN CENTRAL STATES. 
7 

In the Southern Central States sulphureted and chalybeate springs 
hold about the same proportion to the whole number of springs as in 
the South Atlantict 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 compamtively 
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 we the most prominent of the thermal 
springs. It must be stated here that the retarns from the various 
States, in answer to the questions sent out, are very unequal both as to 
the extent and the exactlless of the information conveyed. In some 
States (as Kentuctky, Tennessee, Alabama, and Arkansas) the geo- 
logical surveys of the Slate appear to have paid considerable attention 
to the subject, and the general public attention has therefore been 
turned more to the subject and data are more readily obtained. 

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

Texas is being so rapidly developed as to its resouroes and so many 
(215) 

(7raine atains 
per gallon.. pr ga11on.d 

................................ 
3.61 

0.28 ............... 
1 9. 88 

44.40 ...................... ..........I 40.58 1 Trace 1 ................ Trace 
Trace , .............................. ................ Trace I ................ 
14.40 1 ................ .............. 

Trnce / : :. ......... I.. .............. 1. 58 
14.40 1.2i ................ 

............................... Prewnt  ................ Not estimated .......................... 1.40 ; ................ 
...................................................................... i 0.43 

................................ 1.08 ................ ................................................ ................ 2.45 5.83 
25.53 1 2.61 26. F4 
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portions of the State are being newly settled that our list for t,hat State 
will doubtless be considerably increased in the near future. 

I n  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. 

Smmory for the Southem Central States. 

O f  O f '  Totalnnm- States. 'pringe 'prings ized aa re- 1 commercial. 1 :;$,-- 
sorts I l y .  

Alabama ......... 
Miseieaippi ....... 
Tennessee ........ 
Kentucky ........ 
Arkansas ......... 
Indian Territory.. 
Loniaians ......... 
Texas ............ 

-. 
Total ......... 

82 / 220 
82 llo 

177 / 311 
142 1 286 

450 I. 15 I 
15 28 

105 1 (4 
----a- 

721 ( 1,911 1 
I 

Although but few of the Alabama mineral waters are used commer- 
cially, there are many springs that are irnport.ant as places of resort, 
and several are quite well known throughout the country a t  large. 
Bladen Springs, Bailey 8prings, 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 beet 
known sulphur springs - Bladon and Tallahatta - rise in the Tertiary, 
while Blount Springs, eqnally well known, and also sulphureted, are in 
the Coal Measures. Sulphur springs also abound in the northern coun- 
ties, whose rocks belong to the 8ubcarboniferous 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. Stubbe, 
State chemist, who has fnrllished many of them. 
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ALABAMA. 

Mineral M n g a  of Alabama. 

1 I  
Bailey Springs, Bailey Springs, Lan- , ..... 

derdale Connty. 
l a d o n  Springs, Bladen Springs, 1 1.2: 1 

Cboctaw Countv. 

Blonnt Spring, near Bigbee, Waah- 
ington County. 

Blonnt Mineral Springs. Blonnt 
Springs, Blount C o n n t ~ .  

Blue GI.RS~ Snlphnr Springs, Cor- 
nelia. Saint CI:lir Conn t~ .  

..... ...... ....... ..... 1 .I.- I ...I Chalpbeate 

Davie S rings near Elkmont, Lime- 
atone Eount;. 

Carrnon'n Si~ring, near FayetteConrt- 
Honse, Fasette Connty. 

Ohnlybeate aprin 8 
S e a r  Akr  n ifnAction Hale Co 
S e a r  Claiborne. Monioe ~ o n n t ~ . .  
Fix miles 8 0 1 1 t h r ~ t  of Green 

Spriugs. Hale Connty. 
Near Gum Spring, B l o n n t  

Connty. 
Six miles north of Jacksonville, 

Calhonn County. 
Xear J a s  er, walker County. ... 
On s a n g  Monotain, Jackaon 

County. 
Chandler's Springs. Chandler 
S rings. Tallacle,~a Connty. 

......... 
Dr. Uarir's ~ { i n ~ ,  Walker Conntv. 
Ellis's Sprinz, near Pride's Stntidn. 

Colbert County. 
Franklin Springs, near Russellville, 

Franklin Connty. 
Golclen Springs, near Oxford, Cal- 

honn Connty. 
Grrene Springs, Green Springs, Hale 

rnllntr 

~ l i 8  ~p r inqs ,  8 miles northvest of ............. ..........,.... do ........... 
Anhrilie. Saint Clair County. 

Coffee Spring. Cofee Springs, Ge- 1 300 ....... ... Chalgbeate end 
nvra Conntr. snlphareted. 

Cook's Sprinis. 20 miles southwest of Snl hnreted and 
Ashr~l le ,  or 5 miles from Wolf c!nlybeale. 
Creek, SaintClair Connty. 

Cnll~lm's Sprlngn near B l a d  e n  60 Saline chalybe- 
S ~ r i u c s ,  ~hoctarb  Conntv. ate. 'and .'n~l- 

6 

- - ........ 
Harrell or Chalybeate Springs near 

Blount Springs,Rlonnt cono'ty. 
Healinz Springs. Healing Springs, 

TTa.;hinz-_ton Connty. 
Howell's Sprin:., 30 miles sonth of 

\Varerloo. Lauderdale County. 
.Jackson Sprincs. Jackson. Clarke 

..... Chalpbeate 
.a6 ........... 

........................... ........................ . . . . . . .  
............................ 
........................ 

........................ 

Saline, chalghe- 

7 ........ .......... Saline .......... 
3 ........ 03 to64 Chalgheate ..... 

1 ............ 58 .... do ........... 
I 

9 3,100 62 to 65 .................. 
I ..........-.. ......... Sulphnreted ... 

.......................................... 

Connty. ' I  
Jenkins's Springs near Monntain 8 Cbalgbeate ..... 

3Iratlorn ~1a-y cdnntS. I 
~ohnsnn's bel is ,  near ~er idianvi l le ,  I. ..... ' 

Xndison Conptr. 
Lausford Spr~ng,  near Florence, .... ....... , .......... Saline ........... 

Lauderdale County. 1 

Chalybeate ..... 

Gsed commrrcially 
and as  a resort. 
Do. 

Unimproved. 

Reaort. 

Do. 

Unimproved. 

Do. 

do ...........  lo ........... 
do ........... 

UserI as  a msort- 

Unimproved. 

.................................... .......................................... 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

Used as  a resort. 

Chalybeate and 
sulphnreted. 

Chalybeate ..... 

Do. 

Used commercially 
and as a resort. 

Unimproved. 

Do. 
Used locally. 

Once nsed a8 a r i -  
sort. 

Partially improved. 

Used commercially 
and ns a resort. 

Used locally. 

Do. 
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Mniwcrl q w h g 8  of Ahbma-Continued. 

Name and location. 

Lsy's Springs 6 milen enet of Green. 
wood, ~ t o ~ A h  ~ o n n t y .  

Lee's S nng, near Florence, Lander- 
dale 8onnty. 

Ligon's Springs, Colbert Co., 5 mile8 
tram Xusaellville. 

Liringstou Ar t e~ i an  Well, Living- 
ston, Slimter Connt,y. 

Major Shever Sulphur Springs, near 
.Jasper, \Tallrrr County. 

McCorkle's Spring. 13 lniles north 
nf n'nterloo. Landerdale Connty. 

Milhour (or Woolry'a) Springs,Wool- 
eg Springa, Liniestouu Coontp. 

Miltera1 ~ p r i i ~ g ~ :  
Sea r  liatcliers, Clay County 
Svar  Hazel Green. 1\Indi~on Co.. 
Sixmileasoutl~ofBtatoliue,Lime- 

stone  count^. 
S e a r  La F a r ~ i t e  Chanlhe~a CO.. 
S r a r  Sa in t 'S t~~hens ,  Tashing- 

w n  County. 
Nvar Tillage Springs. Blonnt 

Conntr. 
~t ~ r o k k n  Arrnv, Saint. Clair Co. 
Near Pisgah Jackson Count,y 
One mile frdm cooaada station, 

Elmore Couuty. 
Moore's Springs. Maple Creek, near 

Atlrenu Limestonr County. 
~ e ~ v s o m ' $  Slriuga. 9 miles sonth of 

Barton, Colbert Conntp. 
Pet,tnsrille Springs, Pottneville, 

Liruretoue Conuth-. 
Roper Mineral \Tells, Greenrille, 

Butler Conntr. 
Shellip Springs; nenr Knight, Shelhy 

Connts. 
Shocco Springs, near Talladegn, Tn1- 

la(leoa Conntv. 
~ ~ r a k g e s  ~ ~ r i h o s  near Bnlger's 

1\Iill ~ a l l a ~ ~ o o n ~ ~ o u n t ~ .  
~ t c p l ~ ~ n s o n ' ~  Springs, near Camp 

Sprmg. Lawrence Connt,y. 
Str<n.art's Springn, near Florence, 

Lai~derdale Count\-. 
St~lliran's Mineral' Springs, near 

Cipbee, Washington County. 
Sull~hur aprinqs: 

One mile from Frankfort, Frank- 
lin Couutr. 

Near Bruue'r, Calhon Conutp 
Eleven niilcs from Ashville, St. 

Clair Connty. 
Four miles from Springville, St. 

Clnir C o m t ~ .  
Sewn miles &st of Stereneon, 

Jackson County. 
On Snlphur Creek, near Athros. 

Limeetone County. 
Sulphur Springs. Sulphur Springs, 

De Kalb Conuty. 
Tallrtcleea S ~ ~ l p h u r  Spring, near 

Fal-etteville, Tnllnrlepa Connt.~. 
Tallnhatta Spriucs. Tnllaliatta 

Sprmzs. Clnrlic Conuty. 
Tar  Sp~ ing .  9 nlilcs south of Oak- 

rill?. Lavrencz Connt?. 
Tar  Springs, 8 miles south of Dick- 

son, Colbert Connty. 

g& 
rn 

'2 

.e" 
k 

--- 

50 

....................... 

........................ 
75+ 

................................ 
............................ ............................ 

........................ 

5 

........................ 

80 

24 

% 
.; 
g. 
3 
L < - 
i 

4 

1 

3 

5 

7 

2 

7 

4 

10 

1 

2 

5 1 I - 
e I a ,  
E ; 1 C h a ~ , " ~ f c f  the Remarks. 

I 
'F 

0 

................. 
.......................................... 
.......................................... 

68 

47 to  62 

.......................................... .......................................... 
.................................... 

.......................................... ............................................. .......................................... 

.................................... 
.......................................... 

.................................... 

.......................................... 

.......................................... 
.......... 

.................. 
.......................................... 

.............................................. .......................................... 
.......................................... 
.......................................... 
.......................................... 
.......................................... 

.................. 

.......................................... 

.......................................... 

I 

I 
I .- 

Chaly1mt.e and Hss a local rrpnta- 
enlphureted. , tion as reeort 

' 
.......... Saline l Resort. 

... Sulphnreted ./ Once had alornl r e p  
I ntation. 

Chalgbpate ....., 
Snlphnreted ....I I s  a resort. 

1 

do ........... ' 
........... do 1 

clo ........... 

Snlphnreted .... 

............................ 

Chalybeate and 
snlphnreted. 

Saline .......... 
Chdybeats ..... 

Snlphureted .... 
............................ 

Unimproved. 1 
Do. ? 
Do. 1 

DO. 
Do. 

Do. 

Do. P 
DO. 

Once a resort. 

Unimproved. 

Used commerciall?. 

Resort. 

Once a resort, but 
now unimproved. 

A resort prior to the 
war. 

Has local repnta- 
tion. 

Local reaort,. 

Unimproved. 

Do. 
Reeort. 

Local resort. 

Resort. 

Do. 

Gnimproredl 

Localresort. 



Mineral aprirgs 01 Blabma- Continued. 

Nnme and Iwation. 

Taylor'a Springs, 1 mile from Flor- 
ence near Centre Star, Landerdale 
con&. 

Tecnmseh Snl hnr and Chalybeate 

R 

water. 
J sA 

4 

&cumseh, Cherokee 

Witherspoon S ring near Florenae, 
Landerdale dun$. 

W dhem Springs, near Ore* 
~ c e l w e s c o a n t y .  

--- 

80 

........................ 

........................ 

Unimproved. 

Do. 

Resort. 

Unimproved! 

DO. 

Ueed oommemially 
and as a lwal re 
sort. 

Onoe a rerort 

0 

.......... 

.......................................... 

.......................................... 

......................................... 

............................ 

.......................................... 
.................. 

.......................................... 

Alkdhe ........ 

-... 
do ........... 

Chal beate and 
e&hmted. 

Chal bee@ and 
anfhmted. 
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Bladon Springs. 

V icby  Spring. / sd*m Spring. Old Spring. 

Total ............... .. ............. 52.49 1 48.88 42.07 

Gaece. 
Carbonic acid ............................ 
Salpbnreted hydrogen. 0.56 
Chlorine. ................................ 1. e4 1.84 1.84 

Total .............. ... ........... 67.28 61.04 55.28 

Cubic inem.  
32.56 ............... 

Grains 
per ga1lon.b 

32.89 
1.36 
2.75 
0.03 ............... 
0.24 
7.69 
0. 32 
2 .10  ............... 
0.73 
0.60 

Grains 
per gallon.' 

34.93 
(1. 65 

~p - 

Solidr. ' I Grains Grains 

Sodinm carbonate ....................... ................. Magesium carbonate.. 

Bitumen.. ........................ ... ... . .  
Orzanic matttor ......................... 0.~8{/::::::::::::::: 
Glairine ........................................... .............................. 

per gallon: I per gallon: 
46.33 41.21 

0.29 0.61 
Calcium carbonate ................... ... 
1 r 1 ~ u  carbonate ................... .. ..... 
Calcium unlphate ........................ 
lron su1ph:rte ............................ 
Sodium chloride. ....................................... 
St~.ontin ................................................................ 
Silica ......................... ...... 
Orranic matter .......................... 
Crenic acid.. ........................ .... 
Hypocreuic acid ........................................ 

Livingston 
Arteuian 

Well. 
Constitnents. 

Solids. 

...................................... Sodinm carbonate 
..................... Sodinm bicarbonate .................. Potassium bicarbonate. 

Ma~nesinm bicarbonate ................. 
~ a l z i n m  bicarbonate. .................... 
Iron bicarbonate.. ....................... ........................ Sodium snlphate. 
Xnnnesinm snlphate.. ................... 
lro; perehloridc 

................... Potassium chloride ... 
Sodium chloride ........................ 
Xarmesium chloride ..................... ' 

. ~ a l z i ~ ~ m  chloride. 
........................... Sodium iodide 

To+,al .............................. 
ffaees. 

.......................... Carbonic acid.. 
Snl hmreted hydrogen 97.10 
carionic acid in 

0. B i  2.14 1 2.42 
0 . 0  9 0.23 0. i 6  
?. 25 2 . 7 9  2.96 

........................................... :. 
1 .............................. 

I.. ............ .............. .;;. ............... ............... . - 1.90 1.25 
............... , .............................. 

, .............................. 

Cnllnm'a Springs. 

Alabama I Sulphur Ferruginona 

............... Total ............... ... :....I 97.10 1 1 30.79 

I Vichy Spring. Spring. Spring. 

............................. ......................... socliurn bromide 0.980 ............................ Wica .............. ... ...... .... ....... .................. ..... ............................ Sodium ailicate ... ...................... ............... Alnmininm silicate (1 )  3.320 
Silicatea .................. ... 1.186 
Strontia ................................. I Trace 

Grains ff rains Oraim Grains 
I 

per gallon.. par gallon." per gallon.. per gallon. 
0.355 ............... 

11.28 .............................. 

J. L. and W. P. Riddell: cmnlyata b R T. Bmmby, melyyet. . Abegoin, andyet (18.8). 
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1 6' 49 1 
0.37 1 2.461 

2.320 
7.140 
0.204 

.............................. 

.............................. 

1.64 
1.60 ............... 
1.93 
0.52 

0.190 
0.325 

295.4~5 
1.839 
2 . 9 s  

............... 

............... 
9.640 

...................................................................... 
............... ............... 1 

I 4 5 1 6. 53 1 ............... 
...................................................................... 

Trace Trace 

I l.lm{ 
0.520 

............................. 



AwZyaea of mbraZ spring# in Alabamu - Continued. 

Conatitnenta 

( f a r ~ .  
I Cubic inchea. Cubic inches. 1 Cubic inehca. Cubic inchos. 

Carbonic acid ........................ .... 6.00 ............... , 6.00 4.72 
S~~lphnreted hydrogen ........... ... .... 14.06 .............. .' 12.56 30.67 
Oxygen.. ............................................................. ./. .............. 
Yitmgen .......................................... '. ............ 1.. ..... ........ 1 7.08 

Blonnt Wneral Springs. 

I 
h'o. 1. Red Spring. Sweet Spring. Spring KO. 4. 

I 
~ - -  

Sclida. 
. 

Mapeainm carbonate ................... 
Calcium carbonate ....................... 
Barinn1 car1,onate 
l r o n  carbonate ................... .. .. .. . 
Snrlinm nuijrhare. ...... ..... ....... 
3l:tanesium slllphate .................... 
<::~lciom n~~lphnte  ................... ..... 

Roper Urn- / John8o~'a I H a m l l  
eralTVeUs Te l l s  Springs. 

~ -- 

Grain? &am Graim W n r  
per gallon.= per gal10n.~ per gallon.. p f f  gallon.' 

4.40 3.6i 3.60 9.40 
6. e0 7.23 , 4.48 3. 7 2  ................................................................. 0.91 
1.92 .............. 1. 12 3. 19 

0.89 .......................... ............... 
1.60 ............... 2.40 ............. ............... 0.28 ................ 1.57 

Total .............................. 50.15 I 601.62 158.18 10.50 

Gar. I 
Oubw inchen. Cubic inehea. , W i c  inchen. Oubic inched. 

Balphnreted hydrogen ................... 82.00 / ............................ .., ............... 

(:.ilclnnl phosphate ......................,...............,...............'......... ..... Trace 
J'n1:l-sinm chloride ............... .. ..... l... ..... .... .............................. 7. 0- 
S o d ~ ~ r m  chlonrio ......................... 32.32 29.86 30.88 v, -.,. ., - 1 
3I:iznesi11m cllloride ................... .. 6.00 0.88 1 ............... 2. 1)4 

Solids. Graim Graim &aiw 

Sodinm carbonate. ...................... .' .............................................. I 12.32 
Potassinm carbonate .................... i.W ............................................. 

- - .BBmmb anal#. W. 0. Stnbba, analyst. Snmmerr, pn;.lylt 
b Henry ~ e k a n q  andyak With phoophb. 
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J o ~ l ~ r l e s  ............................................... Trace 
N:i~.n*sinm iodide ...................... .: .' .............. ............................. 
3I:1znrainm bromide .................................................................. 
Lltlrinm ................................. , ............................................ 

Mazne~iurn carbonate ................... 0.93 ............................................. 
Cnlcinm carbonate. ...................... ............................................. I 8.78 
Ircm carbooate. ......................... ., Trace .............................. 
lla~.nesinm nnlphate ....................I ........................ Cal< . i~~m ~ a l p l ~ a t e  10.89 .............................. 
J [~ rnes iom phosphate. .................. I ............................................. 
Sotl~um chloride ......................... 5.34 ............................................. 
Soria.. .................................................. 

.............................. 
0. 14 
0.16 

Tracr 

6.00 
1.00 
3.00 
0.50 

............... 

-\li~niina d3.00 { :: ............ Trace 
Slllca ................................................ j ........... 2.44 
S~i lphnr  ............ ........................I ............... 2.07 / ............... ............... ----- 

T O M  ................... .. .. --.I 53. 04 -- 5.5. 55 -- 

i ............... .............. 
......... ..............--................ 1'0r.wh.. ..... ............................................... 31 aruesia 

1.55 27.76 
8.55 1 1.55 
17.61 0.22 

Lint- ................................................. 40.47 18.01 I.-.-. .......... 
Litllinm ...............................................1.............................. Trnce 
Al:lniinic oxide .............. .. ..... 1: .......................... ' 12.41 ............... 
Alumina ........... .... ................. 1.45 1 ............... I ...............I ............... 
Silica .................................... 1 2.45 1 10.32 1.16 ,...... ......... 
l ~ n o n a  oxide.. .................... ...... ............... 66.72 ............................ 
Fvrric oxide ........................ .... ............... I llS.5R Trace ............... 
Clllorinr: .......................... ....... 
O~xanin matter ........................................ 
c.11 I)ouic anhydride ..................................... ............. Snlphnric oxide ... 

.............. .I 2.39 44.24 ............... - 1 .  .............. I. 85 Trace 
21.58 10. 50 1 ............... ..................... 1 315.85 39.45 1 ............... 
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Sndinm bicarbonate ................................... 
Mapesinm bicarbonate ............ ...... ............. 
Calc,inm bicarbonate. ................................. 
Tron hicar1)onate. ..................................... 
Sodinru sulphate ...................................... 
XRMRI~IIIIB s ~ ~ l p h a t e .  ................................. 
I'ot?winm chloride ................................... 
Sodium cllloride.. ..................................... 
Xngnruinm cllloride ................................... 
Cal , . i~~m cllloride. ............ ......-. ................ 
Alumina .............................................. 
Silica ................................................ 
Orpanio matter. ....................................... 
LOW ......................................-........... 

Taylor's Springs. 

Spring No. 1. Spring No. 2. Spring No. 3. L-I 

Trace 
0. 13 
0. I?  
0. 14 

Trace 
0.29 
0.81 

Trare 
0. (IH 
0 Mi 
0. 07 

Trace 
0. 32 

Grain8 
per goRon.. 

0.43 
0. 55 
1.09 
0.25 

. . 
o n7 

Trnrn 
0. 26 

Total.. ........................................... 3.82 / 4.30 1 4.48 
! 

. J. Ls-w Bmitb, a ~ I y a t .  

The mineral springs of' Mississippi are numerous, and, like those of 
the neighboring States, are largely chalybeate. In certain localities 
the greater portion of the wells and springs are highly mineralized. 
Wdlds report on the geology of Mississippi states that, along the 
whole extent of the Yazoo and Tallahatchee Valleys and the whole 
front below, on the Mississippi River, copious springs issue from the 
blnffs, the water flowing from beds of ocherous earth and pyritons 
clays. The water is highly charged with sulphate of iron and ita 
habitual use is very pernicious. Many of the slrteaian wells of t h e  
Strate are also mineralized. Prof. E. W. Hilgard, in his geological re- 
port for 1860, says: "Few neighborhoods in the State are without a 
mineral spnng or well of some kind, good, bad, or indifferent." Manx 
of these springs haye 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 whr and, with others, is being revived 
aa a plessure lwort. 
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Remarha 

--- 

Reamt. 

Do. 

Name and location. Chllracter of t he  
water. 

dlkdine w i n g  : 1 
One mile east of Pazoo City, Pa- ......I.. ...... ...... 

zoo County., 
dlum aprin s 

h ~a Ifaiette county ........................ .......................... 
In Xadifibn County. 
I n  Xarion Countr 
In Pike County.:.. 

A n c h o ~ x  Sprmg, Anchosa Creek, 
near Qnitman, Clarke County. 

Artesian Spr inp,  6 miles from Pick- 
ens, near Camden, Madison County. 

Artesian T e l l  (pnblic), 512 feet, 
Aberdeen, Monroe Countx. 

Belmont Sprinzs, 33 miles northeast 

Black Tel ls .  Chociav County. ...... Suline, chalybe- 

.... 
ate. 

Brandywine Sprinp, 20 miles east of Sulphureted 1 Once a resort.. 
Por t  Gibson Claiborne Countv. 

calhoun ~ p r i n ' ~ 8 .  near Pittsbordugh, .................. Do. 
Calhoun Connty. 

Castnlian Springs. near Dnrunt, 5 7,200 1 58 
H o h e s  County. 

chalybeate. 

of Bnekatunna, Wayne County. 

4 

1 

2+ 

southwest of Gren:tda, Grenada, 
Chalybeate Acid Springs, 2 miles 

County. 
I Chnh~bmts springs: 

Sea r  Poplar ~ ~ r i n ~ s ,  Calhoun Co. 
I n  T. l.R.1F.8ontheastofDeSot0, 

1+ 

Chalybeate ..... 
do ........... 

............................ 

......................................................... ........................................................ 

600 

3,600 

........ 1 75 Chalybeate, kc./  Used as  aresort  t o a  
limit,ed extent and 
sold. 

.......................................... Unimproved. .......................................... 

....................................................... 

........................................ 
.................. 

.............. 

Used commerciallg 
and as a resort. 

Once a resort. 

........... .................. ................ 
..... 

In  Tiuston County. ....... ... 
In ra loh~ . i i nconn ty  ........... .......... 
I n  Sec. 213, T. G ,  R. 9 E., Tisho- 

minvo Countr. 
In ~ e z .  31, T. 6, R. 10 E., Tisho- 

minpo Countx. 
North of Eouston, ChickasamCo. 
Xeer Joneaboro'. Tippah ~ o n n t y . '  
Six miles northwest of Eiplej, 

Ti pah County. 
~ont!vest of satartis,  Tazoo Co. 
Ono milo south.aonthwest of Gre. 

nadn. Grena~ln  count^. 
~ea,r~ouisr i~le .Winstdncounty.  
S e a r  Oxford, La  Fayette County. 
S e a r  Rollinn, Panole Connty.. 
Tlrree lniles northeast of Vernal, 

Greene County. 
Near Cross Roads, Greene Countg 
Xe:w Westrille, Simpson County. 
I n  Rahkin Co~intp 

Coleman's \Tell, Jackson Countr 
Co1uml)ia Springs. Columbia, Xir ion 

Conuty. 
Coopcr'n T e l l  (artesian), 4 miles - from Raymond, Hinds  count,^. 
Frankliu Sprinqs, head of Well's 

Gnl ln l l  Minrril  T e l l  n a r  Snm- ................ .................. Used commerciallp 
Creek. Franklin Co~mt-i. 

...... 

...... ...... 

...... 

1 

mit. I'ikr Conpty. 
Gre~nrooi l  Sp r~ng ,  Xonroe Conntv.. 
Hnrriqon Springs (see Belrn6nt. 

Springs). 

and as  n. resort. 

H a ~ p l  Dell Sprincn, 21 miles from 3 !.. ................ Chnlybeate .... ; Caed as a local r e  
Iiolly Sprints, Xarshall Count?. I sort. 

(223) 

........................ 
............................ ............................ 

.................. 

Sdine  .......... 
.................. 

........I ,.... 

I:::::::: 

........I 

......................................................... 

........ 

.......................................... 

.......................................... 
'75.2 

.......................................... .......................................... 
............................................. .......................................... 

.......................................... .......................................... 
.............................................. .......................................... 

55 
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Minartal rp*inge of MMuippi-Continued. 

I 

I 
C h n n r k r  of the RsmarkI - 

E WRtC'T. 

0 - 

I I 
eo 

Name and location. 

s 5 E 
6 E --- 

0 

Holsom-Back Springs, 8 or 10 miles .......................................... Local mort. 
nouthrrrst of Loulorille, W i n ~ t o n  
County. ........ 
Tisholltingo Co~~nt? . .  

Inlia hlinrrnl Springs, near Inka, 4 

L a  Fayetto Splings, La  Fayette ........................ 
Sprir~gs. La Fayette Count,r. 

Laudrrclnlo Spring.", nearLauderdale ........................ Sulpho-chalyhe- 
Stntiou, Ln~lderdnltr Connty. ate. 

B l i n ~ r a l  springs: 
X P : I ~  Poplar Springs, Union .......................................... Unimproved. 

Collntv. 
At, Holkes Xill, near Fearn's 

I ' once a r eeon  

........ 
County. 

At lpittsborongh, Calhonn Co.. ................ 
At'hlountPleasmt, h larsbs l lCol  .............. 
A t  C:rnton, Xadison County.. ......... 
Near Brandon. Rankiu County 

Count?.. 
Near Steeu's Crpeli, Rankin ...... 
A t  West Paucagonla, Jackson 

C0ll11t.~. 
Near Ilnndsborongh, Harrison ......I.. ................ 

r" 
5 

2 
s 

. a 
2 ;  
?,,g 
.zE 

County. 
I n  Sec. 30, T. 6, R. 9, near Hazel 1 2 

Dcll. r rent iss  County. 
Twelro miles northeast of Co- / 

I I I ~ I ~ I I ! ~ .  Loxrn~lrs C'onnty. 
3tineral n7ells, 8 miles 111.low head 

of Well's Crock. F~.ankliu Co~lnty. 
JIississippi Springs (ouco l3anl-irtou 

Springs), near Raymoncl. I I ~ n d s  1 
Count Y. 

(224) 

500+ 

........................................................ 

........ 

Mnltonn Springs, 4 miles from Nc-  
Cool. Attala Countr. 

.Ocean Spriups, Ocean Springs, Jack- 
Ron County. 

Qu~tman l t rd  Sulphur Springs, or 
Archrlsa Springs, 3 milo south of 
Quitloen, Clarke County. 

Smith's Rpr in~s ,  sont l~  of Quitman, 
Clarke Connt.~. 

St. Androxr's TTell, 1 nlilo south of 
Montic~llo. 1.a~rctlco County. 

St .  I lonan '~  n'ell. 4 miles south of 
Monttcello Lawrenco Countr. 

Storall'n S ;in=. 3 miles a l~o re  Co- 
Inrnl,ia, d?riou Countr. 

Sulphur qrt1108. 
~ v a r  ~nt;rpriso, Clarlte Countr.  
Bicht ~ I ~ V S  nontll of Philadcl- 

phie, A-cnhol)n Counts-. 

' 7 

2 

1 

1 

................... 
.......................................... 
.......................................... 

.................. 

.................................... 
.......................................... 

.......... 

........................................ 

......................................... 

.......................................... 
.................. 

.......................................... 
................................... 
.................................... 

.......................................... 

......................................... 

.......................................... 

.......................................... 
40 

.................................... 
.......................................... 

Ncnr I'l~~lnclelphin, Seshobn Co.. 1 
XearCentral Academy, PanolaC~.~ 
I n  Seshol):~ County 

Tipton \Vcll. Jackson 'County ...... I 

Sulpho.chalybe- 
ate. 

Sulphureted ... 

Snlphc-chalybe- 
ate. 

Trrnal Springs, 3 miles south of 
Vernal, (;reme Countr. 

Winston S >rings, near' Louisville, 
Winston Lountg. 

White S p r i u ~ ,  3f nliles northweat 

Csed locally. 

Used as a mart 
prior to 1868 

Unimproved. 

Re~or t .  

Local ~eao r t .  

2 
of Riplry. I'lppah Count?.. 

TVhit~.'s Spri~lgs. 44 miles south of 3 
F~~l t , on ,  Itnrr:~mb:r County. i 

White Snlphur Springs, near Gar. 
l a ~ ~ d v i U ~ ~ ,  Jasper Couuty. 

-- 

1 

Chalybeate ..... Usedtoslirnitedex- 
tent for medicinal 

, purposes. 

i 

.................. 

Unimproved. 

Resort. 

UeedlocaUy. 

Local re-. 

- 



TENNESSEE. 

Constitnenta. 

Apocrenic acid .................... ...... ............... 
Crenic acid .......................... .... ............... ......... Hydrogen combined snlphate.. 
Cron~ine ...................... .... ............... 

I 

Cnlciom carbonate.. ..................... ........... Socliom sulphate. ...... .................................... Potassium ~nlphate. ....................... Cnlri~u~n s111phate 
Aluminium salphate .................................... 
N:~~uesium u~~lphate  ........... ... 
Sotliun~ chloridc ......................... 
I'ota~sinm chlorlde 
Calcium chloride ....................................... .................................... Nnrnrsium chloride , 1ro11 protochloride. ................ ...... 
Silica .......... ......................... 
Alumina. ............................................................ 
Ferrous oxide.. 
Loaa ............................ .. ....... 
Iron peloxide ............. ........ 
Crcnate of lime ......................................... 
Crennte of silica (9) .... ... .... .. ... 
Organic matter ..................... ..... 
Limn.. ........... ...... 
Sulphur combined with hydrogen.. 
Pot;xsh ............. ....... 
Soda ............... .... 
Ammonja .............................................................. 
Ma-nesu .............................................................. 
~al ; l~ur ic  acid 
Carbonic acid 
Cl~lt~rine ........................... ...... 
Iodine.. ............................................................... 

Total ..... ........ ... ..... ....... 13.90 95.48 61.33 1 
Bases. 

Snlphureted hydrogen.. 
............... 

1.28 
Carbonic acid uncombined 0.25768 9.76 
Oxygen and nitrogen.. . .. .... .... ..  .............. 0.25728 ............... 

............... Carbureted hydrogen.. ................ .............. ............... / Trace 

Grain8 
per gallon.' 

Trace 
..................... 

Trace 

...................... 
1.73 ................................................................... 

11.42 
Trace 

...................................................................... 
0.84 ..................... 

................... 
............... .............................................. 

.................................... 
........................................ 

............................................. 

......................................................... 
.......................................................... 

J. H. Laster, andyet. b J .  Lawrence Smith, analyst. 'L. Harper, analyst (185i). 

TENNESSEE. 

f3rdne 
pm g ~ l l o n . ~  

11.71 
0.61 

32.13 
6.12 

23.28 
8.36 

4.32 
3.48 

............... 

3.36 
0.31 
1.80 

I 

The minerd springs of Tennessee are numerous and occur in ill por- 
tions of the State. The geological formations being the same as those 
of the adjacent States, especially of Virginia, Kentucky, Alabama, and 
Mississippi, the mineral springs are naturally of the same general char- 
acter. Chalybeate and sulphureted springs, therefore, predominate. 
Killebrew and Safford7s Resources of Tennessee probably gives rts 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 mere 
so frequented prior to the war have fallen into clisuse, and other spriugs 

Bull. 3 L 7  (225) 

I Grains 
Parts in per gal1on.b 

............................................ 
............... 1. .............. 
............... 1 ............... 
............................. ............... 1: .... ..... .... 
...... .........I 
............... 
............... ............... 

............................................. 
0.00100 
0.00005 

............................................ 
0.00047 

.............................. 
0.00014 
0.00034 
0.00012 

1 0.00226 
1 Trace 

Trnco 1 0. UuUO8 
0. OWOi 

............... 
47.77 

Trace 
3.88 
4.9i 

............... 

............... 
4.71 

............... 
.............................. 
.............................. 

Trace 
............... 
............... / ............... 
............... 

Trace 
............... 
............... 
............... 

.............................. 1 0. ,10062 / ......-..-..-. 
0.00006 Trace 
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of extensive local reputation are still unimproved. Notwithstanding 
the number of springs utilized, complete analyeee of comparatively few 
have been made: 

Mineral epringr is Tenneeme. 

Remarks. . 

.i . I  L 

l ~ l i  .- - $ 1  .. 

S a m e  and location. 

................................ 

; , 6  /; 

- 
L 

S 
0 

kine Coonty. 
Alnm TTrll. : miles eant of Rogers- 

rille, nnrrkins Conntr.  
Artesian XVell (nulphur). 2 miles from 

Saltillo anrl ) mile north of V h i t e  
Oak 1:irt.r.-Flart!in C~>nnty.  

Spring. 9 or  10 miles from month of 
Artesian T\ ell, S w n y n e ' ~  Xineral 

C I C  S.~ncl~- and 4 milee from S p r i n r  
rille. Jlc.ilry County. 

Anstin's S p ~ i n z a ,  Anstin'? Springs, 
XTnuhingtnn County. 

Arrvcn Spr.in:, near Bristol. Snlliran 
Conntj-. 

Springs. 4 miles from Dan- 
(11 itlce. ;I~fft>r son C o r ~ n t ~ .  

Rarli S p r i n ~ . .  Dreator Coiintr, ; miles 
nortl im~~sr of Clifton. 

B r a r r r  Dan1 Springs. southern part  of 
Hirlimnn C(~rlnt\-. 

Iit,.~.rhrl,;l ~ ~ > r i n c s .  Beersheba Springs, 
G~.nnd,v Cuunty. 

Clack Snlpllnr Sltrin-s nlonnt County.( 
1:lncli TTnrrv ~ p r i u g g ' r k a r  Cmn'sSta. 

tion, <:~.:~irlcer Coonrr.  
COII i\ir ( ' l ~ a h l ~ e a t a  Spr ino  on edce 

nf  Cnml,<.l.linll ti~blt~l:ln~l, 5 miles 
fro111 8p:lrt.l. \\'bite Cn~rlntr. 

Roll brlrln rl,l.incs. formerly Weem's 
Sprineq. I l ickn~nn Cni~nty,  i miles 
.o11tl1 of 1:11;ll>. 

Cr,,m-l's Sl>!ince, nvar f i i ~ ~ n  Depot. 
Snllirnn ( 8lnlhtr. 

Plait-n nn1 l:~ii,i's Ypriuc, P.11.n C o  
5 rnilrq 1?0n1 Pil;erill~,. 

Cnrrrror~1.u S[trinzs. 2 iniles .io~ith of 

- - - 1 6  
2 5 I 2 
2 2 1 ;  .- 

9 $ 5  - 

...... ........................ 

Character o f t h e  
water. 

I ................................ 

no.  

W a s  A resort t o  limited 
e x t ~ n t  before t h e  mar. 

R l ~ r t .  

Cnimproved. 

Cscd locnlly. 

I I . I ~ I ~ I I I ! ~ L .  .Jeft'er~on Co~int$-. 
.... 

\Val. (Gap. IIn\i.kiu.; County. 

( 2 2 ~ )  

RUI  Iiurated. 

Unimprored. 

W a s  once a famous re- 
sort;  not much used 
a t  present. 

Resort. 

Used locnlly. 

Resort. 

W a s  once rt resort;  Un- 
improved nom. . Resort. 

DO. 

DO. 

R-rt prior to  t h e  mr. 

Resort. 

Do. 

1 1 
...... Sulphnreted ... 

(:accntle S1,rin.r tforrut>rlr ....'...... AlkaEnr. snl. 
1'1~nnl;li1rl10.. 5milcsfrolil Illlrt~l(~1~. ...... r:n?t:lli:~u s r , r i ~ ~ c s .  C;~stalinn Safine, snlphn- 
SI I IU~, .~ .  Cor~ntv.  retell. 

C:~iv(*s  S ~ I  i n c * . ' l i n l i i n i  I:rnnkIin, 
TTillinmw>r! (JonntI. 

C h n l r ~ C ~ n ! r  r] i?inrrs: 
..... 111 \ ~ n . ~ ~ i n ~ i o u  Conntv.. 

.............. 1 

2 60 51 

...... 1 50 

............ ...... 8 

2 ........I ...... 
............ ...... i 
........... .. ..--. 

I ... I . .  
............. 3 I. 

.................... 

.... ~. ............. 
I 

; 
.... ! .  

... 1 ........I . .--. 

.................. 1 

... 

.... Snlphureterl 

Saline, chdyb-  
cate. 

.... Snlphureted 

.... Sulphnreted 

.... Sulphureted 

.... Snlphureted 

..... Chalgbrate 

............................. 
Sul hnretedand 

clalybente. 
..... CllnIybeat~* 

Calcic, s n l p h ~ i r  . 

.........---..-----.-----.---.. 

..... C h a l , ~ b n t e  

Chalyhentn and 

.............................. Xrnl. I l ~ ~ r ~ r ~ u g r l o n .  ~ n i , r o l l  Connty. 
3 e a r  . i t i ~ . l i s l ~ r ~ r o u ~ l ~ ,  (:.irupbell Co 

.. -11 J:liz;~l,,~thlon, C:lrtrl.Corintr 
2.\\.o ~tiiliss ~011th of (:111~~rillo. 

Cnnil~r1~lt11111 C o ~ ~ n t v .  

..................................... 
.... I  

... ...I' ::. .'...... 
.............---.-----.....-- 

----..-.-...-.... 
.... Ten il~il,.? south of' Crossrille, 1 ! 

(Cnml~e: Inncl Connty. 
........... S r n i  i:ockl~ort. Dvr~t(~n Connty ...I.... I . .  

Fonr ,rii!r.* t'roru I ' i l ~ f ~ r ~ l l ~ ~ ,  Rlrd*oc , 1 1 . .  

Co. 
.... ...... East, of St~~ithvil le,  De Rnlb Co ? ' 10+ 

In F<.~~:r,.liq Connty. .............. ... . .  
In Ilnr.(lin C o r y  ............................................. 
'T\ron~il,..; enat of Pnriq, 1Ii.nrj- CI, .................. 

.................................. In  1:ic Poor 1-al1r.i. ~~<,rt l le: lst  of 

.............................. 

.............. .I . .  
............................. 

Snlphn.cl1nly1)- 
rtite. 

.................-..........-.. 
..................I 
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diineral aprings in Tennessee-Continued. 

ion County. 
Galbmith'n Springs. Galbraith'n 1 4 

Springs, near Xooresbnrg, II i~wkins I 
Cl ,nu tv . I 

-q 38 miles Gib*on'i o r  Academy Sprin,. , 
ennt of Orossville, Cumberland Co. 1 

Gillson Wrlls. 9 miles ~ o u t h a n n t ,  of 3 

Resort. 

- 

OhaZ?lbeate erngs-Continued. o 

.................................... A t  X111 p1ine. Jrffrrson County.. - Tcn miler southof Daudridge, Jef.  
feraon Couxlrp. 

Txcuton. Gibuon C o n n t ~ .  
;Ii nn Chnlrheate Sprlug I j  m l e s  1 

east of I:.~n<lolpl~ and i nulrs west 

Near .Taaprr. Marion Coontv. 
Twt,nty rrlilca soothenst of Liv- 

incston. Orerton Connry. 
On Iioaring Fork. Orrrtou Connty. ...... A t  L\lpine. Orertou C~bunty.  
S e a r  Jackaon. Madiso11 County.. . 
At. I'ilot Knob, near Xonroe. Over. 

ton Connt-i. 
o n  ~ n r k e r t i r e e k ,  Madison C o n n e .  
1x1 ~ o a r ' a  Valley, south of Sevier. 

villr. Sovirr dount .~ .  
In Sullivan County 
One mile aouth of Spencer, T a n  

Buren Couutr.  

of' Atoka, Tiptbn Connty. 
Glover's Snrincs. nenr Cnion Dwot .  2 

Chibower  Spring. 'Chilhowee Xount- 
nin, near I!-il1i;lmsbnrg. 1 mile south 

pb~lrt.tr<l. 
4 5 +  63i Snll,hnretrd m i l  Resort, 

calcic. I 

1 

1 
3 
1 

................................. 

GO+ ...... Chalybeate ....., Do. 

1 

.................. 

of R i ~ ~ ~ I ~ r o n ~ h ' r  Store. McJtinn Co. I 
C!inchclala Springs. Bean's Station 112 ....... I Chalybente and / Cnirnproved. 

Tall??, Grninrer County. 
Clarktown Pp~ings ,  Clarktown, 11 .............. 

miles e a ~ t  of' Sparta, T l l i t e  Concty. / eat?. ............................... Coopt.r'a S 1int.n 13 miles east of 
~iml,rour!'s <tire, Mc.\Iinn CO. I . - - -  

Coprland S p r i n ~ a ,  near T L i t c  Pine, I Snlphnretedand Do. 
C rnil6.s east  of Uandridge, Jeffernon 
Corlntr. 

~ralrfor '(1 Spring. Henderson County, 
16 miles east  of Jacknon. 

...... Crisp  S p ~ i n ~ s ,  G miles from XclIinn.  .... 
ville. \! a n e n  County. phureted. 

Diron ' s  Unkland Spring, 2 miles from ' 1 I;. ....... Sulphnrctrd . .  I Used locally. 

~ r a h r m ' i  Spriiga,  near Rebrcca. ... i ........ i ...... 
Franklin Conntv. 

lIal-.vr * 8 rinx, Si~mnor Conntr ... .!.. ........... , ...... .... 
Ha:,, ?il:e~yand WhiteSnlnhur Sprines. ' 3 ........ I 5E , Sulnburetctl and1 Do. 

300-400 

F ~ r n  Riror, near Perryville, Drrn- I I I ,  
t n r  Cnuntr. 

D r n p e l . ' ~  ~ j ~ r i n g s ,  Bloomington. P a t  3 ........ , 57 Chalyl~eato and 
n:lm Conurv. ! snlphr~r.  

........ I. ..... , .................. 
I ............... ................. 

....... 1 ...... Alkaline, car- 
Ibonaterl. 

200 ......I C h d r 1 ) ~ a t e  . . .  

I l a l r ' ~  Sprincs, C miles noril lrest  
, > 
; ; ctalrbeate.  ' 

of Itogerzrille, H a r k i n s  County. 1 ~ I 

/ Chalybeate ..... Used t o  emdl extent 
locally. 

.................................... 

.................................... 

.................................... 

Reaort. 

Unimproved. 

Resort. 

Do. 

Do. 

................................ 

................................ ................................ 

................................ 

8 .................. 
.................. 1 

I 
...... 

Dnnlnp's clllilybeate Springs, ?& miles 1 4 !. ............. Snlpllnr a n d  T e e  a reaort prior t o  t h e  
so11tl1 of Uolirar. EnrdemanConntr.  chalgbrate. r a p .  

............. .... ...... ..... D n n n ' s  Sprinz. Daridson Countv .:. .!. . .  i .............. Eldnmdo Sl.nngs, C l ~ a n c ~ ,  Bnhirt$on 6 S ~ ~ l p h u r c ~ t e d .  ...I Eerort, 

........ '57-60 Chzlybeate . . .  Do. 
Connty. 

ElkrnontS rings,nearElkton,GilesCo. 
Epprrson {prings, meat par t  of 11% 5 40 1 ~hnl:vl ,rntn and Do. 

con County. 1 s ~ ~ l p h n r .  
Epsom Springn. 7 miles northrast  of 

Rofersrillo, Hewliins Conntp. 
E m i n  Spriu" Erwin, Unicoi Co ...... 1 200+ ...... ... . . I  Do. 
Estill Spr ings  Spring Hill. Estill ( 3 1 I Cseil a s  a resort t o  Iim- ........ 

Sprinys, FranklinCounty. alkalint.. sul- 1 i t t 4  extent. 

3+ 



100 MIKERAL SPRINGS OF THE UPI'ITED STATES. [nau-32 
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Name and location. Rrmnrks 

! 

I 

H a l ~ a n d  RofT's Sprinla,  near Spencer, ....l..........-.--................... ' 
\-an Guren Coontp. ................................... Harris Slllpl:nr Springs, ? miles from 
Ashlancl Citr .  C!leatha~l~ CoIIllt~.. ....'........ ...-.................. Hen,ler.sOn's S P ~ ~ U C R ,  Rm(1erson's 1.. 
Spr111" Secit,r County. 

H i n ~ o n  ~ i r i n p ,  ~Tenrl~.rson County, 28 1 .............. Chalybeate ..... Rvsort. 
n~l l t - i  e.rst of J::ck*un. 

............ Hnrn's311n~rnlSl1ri11p. ~~earLehnnon.  :. ..-.. Alkaliue, saline .I Rezort nnd t h e  water  is 
TT11son Count,v. sold 1~ limitecl ex tent .  

..... Hn\mrrl Sprinr< Rorrara Sprinzs. 1 4 1 400+'45-50 ' Chalrbt~ale R ~ r o r t .  
nr11c.s xc*t  of 'Crossrillr. Cnmber- 
lanrl Countr.  

H ~ l r r i r r n r  ~ ~ i r i n r s .  Fnnl<l in  County. 3 12 / N Alkal inr  s 11 1 - Soi l  to l i ~ ~ ~ i t r i l  extent 
c mile* from T ~ ~ l l a l ~ o m n .  phurrtcd. and n resort. ................. Idi~liv Spriurs, Saint Br t l~ lehrm.  near 6 ' GO+( 56 Tsecl c o n ~ n ~ ~ r c i : i l l y  and 
Clnrk.ril!v. .\fontnon:er~' C o n n t ~ .  a* a re.;ort. 

................................. Jml;ins T l l i t e  Srilphur Splines. Car. 
t e r  County. 

. - - .  . . . .--.-.----. - Jonrs's Sulphur Well. 1 mile weat of , \Ikaline, s u 1 
1111rfree.il,nrooC1,. Rutherlord Co. 1 - phureted. 

.................. Jordan's Springs. Jonlan'n Springs, 8 1 6,000+ 40 , U ~ e d  lo call^. 
~ [ o n t p o r n t ~ r , ~  (:ounty. I I  .................................. Kirlz's S u l p l r ~ ~ r  Sprinzs. Chratham Co 

........ Kinsrston Sl,r in~s.  Kingston Springs, I 5 57-60 SulphuretCdan(l Resort. 
Ci~i.nthan~ Connty. ' I ' chal-heate. 8 ........ .... .... Rli l , l , e~ '? i  Spring.nearHale'z Springs, 1 i 1 . .  Chnlybvatc, Do. 
n a r k i n n  Connty. I I I !  ................. ............. L a ' s  Spring* urnr Spring f i u s e ,  1 7 I . .  i ' Do. 
Grainrer Conntr.  

...... .... ..... ... Linv Spring. Llnn Sprin:. S a r i n  Co 1 / .-./ C h d y l n t v  I Local w s o r t ~  .................. ....... ...... Lon-'s Sulphnr S ring% npar Fair- I... 1 I / Unimprored. 
1-ien-. A ~ ~ ~ c i ( , m o n  E~IIII~!-. I 1 1 .................................... 1lnrk.s Sl11pl111r S >rinps. Gmilrs sonth Improred.  
of X a r r r ~ l l o  ~ j o u n t  County. ...... X a R d p ' s  sphng. 3 1uil.8 frc~nl Spm. 1 1 1 60 '. ................ ~ Local resort. 
cer, Van 1311rrn Cnnnty. I I ................. 1 f c E r e n ' s  Sprinna.1 milr from Frank- .......... I.. ... .I ./ Resort. 
lin. T i l l i : i ~ ~ r n u ~ C o u u t r .  

................ &fr.lrose Springs, ne& 1farrri l le,  1 4 Sulpl~nrrt t~(l  arid ' Do 
Blount Co~lnty.  

1 1 chal~hente .  
d i i n e r n l  spring8: 

.. ..... ...... ..- S e a r  l ~ i l < e ~ i l l ( ~ ,  EIeclson County. . . I .  .I.. .I C b n l y h e a t e  .' 
I n  Corkr Cnnnty.. .............. .!. ... I Chalrl~eate,  k c . .  I 
*tfoorof C n m b e r h ~ l b G a p ,  C i a i  . .  1::::::;::::::: ................. I 

bnrnr Connt-.  
Tmomilps west of &131110, Crockett 1 . .  . . I . .  ..... .I ... .-.I .................. 

...... 

...... 

.... 1 Do. 
.................. 

...... ......I 

Unimproved. 
...... Do. 

. . I  . 

........... 
......................... 

...... Saline. s111phn. ' Much used by  people of 
1 r r t ~ c l .  / h'nrhdlle. 

...... . . . . . . . . .  Nornootl S])I .III~R. 1:he;l Co.. 14 tuilea ....I Cbnl7llcatc I 
from I'iiioriU<~, Cleglsoe County. 

I I . - -_  
I 
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Mineral 8prinys in Te~~nessee-Coutiu6c.il~-~ " .  

--. 
. Name and location. . . . .' . . . .". 

,- --, 
. - - " -  _ 

..... ...... Olirer Sprines, Oliver Springs, Ander- 6 150+ -. . 
son Count?. chalybeate. .. ..:- . 

Parker's Silphur Spring, near Big 1 Local resort. . . 
.Snnclr Benton Coune. ._" 

~atte&r;n'ir Bprinns nkar Birdsville, 
Coclie L.011nt.v. ' 

Pe t t i~ rew TJ-l~ite Sul hur Springs, 9 
mil& from ~ e l r v v i l E .  Decatnr Co. 

Piclirrlck White 'and Red Sulphur 
Sprinrs, uear n7alnut Grore, Ear-  
din Countr. 

P o ~ ~ d e r  Sp"ugs, Powder Spring Gap, 
Graiugrr County. 

Primm's Springs, east part of Hick- 5 

.................................... 

.................................... 

.................................... 

................................. 
515+58-68 

man County. 
Price's Cimlybeate Spring, 1 miles 

from Erie. London County. 
Raleigh Vlnen l  Sprinpe, Raleigh, 

near Memphis, Shelby Connty. 
Red Boiling Sprincs, Red Eoilinq 

Sprincs. Macou Couutr. 
Re,l Snlphur Springs, 5 miles south of 

Pyburn's Bluff. nardin County. 
Rhea Springs, Rhea  spring^, Fhea 

County. 
Robinson's Springs, 20 miles from 

Sashrille. Davirlson Connty. 
Rohinson Spring, Chalybeate, Van 

Bnren County. 
Sam's Creek Springs, Daridson Co. 
Shady Grove Springs. 4 mile8 sonth- 

west of Dandridce, Jefferson Co. 
Shelby Chalyheatc Springs, Sashrille, 

DaGidson County. 
Sonth Saratoga Springe, 10 miles from 

Pikerille, Blcdsoe County. 
Sulphur springs: 

On Sulphur Creek, Bentou County. 
I n  Clay County 
A t  Cascade E'aUa, near Tullahoma, 

Coffee Connty. 
Threr miles from Stephen'sChapel, 

Bledsoe County. 
I n  Dyer County:. 
A t  v a n  Buren Academy, Fentress 

County. 
S e a r  Locust Spring. Greene Co 
I n  Hsmblen County.. 
Three miles from Saltillo, Har&in 

Countr. 
Four mifen mest of Dandcidge. Jef- 

ferson County. 
Four miles south of White Pine, 

JefTerson County. 
Seven milen south of Liringston, 

Orerton County. 
Sea r  JefFerson, Rutherford Co 
Near Nurti.eesborough, Ruther- 

ford Countr. 
Near Huntsr'ille, Scott County 
Eight miles east of Bloontrille, 

Sulliran Countr. 
F i r e  mi:es west bf Gnion Depot, 

Sulliran Connty. 
I n  Tipton County 
Eetwven Districts7 and 10, Weak- 

ley County. 
,S't/lphar 10~126 ; 

At  Alesanrlria. Do Kalb County 
Sear  Liberty. Du Kalb Count;r. ... 
S e a r  Rrentmood, TVilliamson Co.. 

SearPetersburg.(!) WilliamsonCo. 

(229) 

r 
D1g1t1z.d 13)) o??'T ? 

IC' 

Eesort. -.. - .  

Do. 

..I Unimproved a t  present, 

Calcic, sulphu- ' Resort. 

1 

6+ 

3+ 

3 

1 

1 

1 

1 

1 

sear Solensville, Williamson Co.. 

........ ...... 1 

........ '53-74 

...... ........I 
(.CI 5 1  

reted. 1 

120 

.................. 

60 
....................................................... 

............ 
..................................................... 

................................................. 
100 

.................................................... 

............ 

...... Chalybeate 

.................. 
Sol hunted and 

o!alybeate. ................................ 
1 1 1 1 n e ,  saline, 

chalybeate. 

...... Chalybeate 

.................................... 
...... 

....................................... 

.................................... 

.................................... 

51 

.................................... 
,..--.. 

................................... 
....................................... 

.................................... 

..................................... 
........................................ 

.................................... 
........................................ 

.................................... 

.................................... 

.................................... 

...................................... 

Local resort. 

Used commercially and 
as  resort. 

U6ed commercis11y and 
a s  a resort. 

Resort. 

Chalybeate a n 1  1 DO. 
snlphureted. 

.................. 

.................. 

........................ 

................................ 

.................. 

DO. 

Local resort. 
Small and nnimportant. 

Unimproved. 

Do 

Xeso*. 

Local resort 

Unimproved. 
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.... 
: . . . - -  . . . . . . . .  

~.p;h+i location. water. Remarks. 

Roads Cla County. ~.yer*i 3&m,~ashington 
Ye1 ow 8 phnr Springa, near 

vale Blonut County. 
  el lo& Snlphnr Springe, Carter Co 

-. '.- Grain 6r Conniv. - :. l!erries%gqp fZnthecford County 
...... . 

ford Counby. 
I ,Tilford's i n e d  well, ~ a r t r a o e , ~ e d -  Alkaline.. 

T reek Springe. Davidson County.. 
I 

....................................... . 
da91and'a Springs,Wayland Springs, 4 150+ 60 Saline, ohalybe- 

Lawrence Uonnty. ate. 

ville, Davidson County. 
.................. ' West Nmhville Snlphnr Well, Naah- Saline, snlphu- 

.................................... Winchester Snlphnr Springs, Frank- 
lin Conntv. 

White Cli$ Sprin s, in Chilhowee 3+ .............. Chalybaate,sul- 
Mountain, 18 maes from Yonae phnreted. 
Creek Monroe County. .... 
Nashville Davideon County. 

14 miles ewt of Jackson. 

White break Springs, 12 miles from Snlphnretad 

.... ........................ White Ferd Springs, Henderson Co., ...,.... 

Unimportant. 
C o m m e m w  and aa a 

resort. 

Foundry, Hamblen ~ o h n t y .  

of Pybnm's Bin$ &rdin County. 

Resort. 

Sold to limited extent. 

Resort prior to the war. 

Resort. (f) 

Unimproved. 

Resort. 

........ White Snlphnr Spring near Wltt'a 1 45 Snlphmted .... 
White Snlphnr Sprin 1 mile sonth 

Whito Snlphnr Springs, in Snmner 
County near Whitehonse. 

Wood'e Bprinas, near Miles Cross- a ................................ 

1 ........................ 20 

.................................... 



P M L ~ ~  TENNESSEE. 

Analyeee of mineral 8pringe in Tenwsee.  

I 
Conetltoents. Galbraith'e 

Springs. 

Sotide. Grains Grains Grains 1 Graine Grains 

............................ 
per gallon.* per per gallo?r.c 1 per gal1on.d per gallon.e 

Sodium carbonate. 6.30 
Calcium carbonate ............ 
Xnznrnium carbonate 
Lithium carbonate 
Irou carbonate ................ 
Snrlium snlphate .............. 
Calcium sulpl~ate ............ 
Nncuesium RUI hate 
rof:1ssi11m 8ulp!ate. ::::::: 1:: 
Lithium snlpl~nte 
Iron snlphatn ................. 
Bod~um l~yposulphite ...... .... 
Cnlcinm nitrate 
Sorllum phosl~hate. 
Calcium phosphate 

9.23 
5.52 

12.68 
4.65 

.............. , 2.35 ....................................................... 

0.04 

3.20 ....................... 
........................................ 

Trace 
2.40 
4.80 
11.20 ............. 
6.40 ............................ 

........................................................ ........................................ .......................... 
So~hom ~nlphi(1e ............................ 
Iron sulphi~lo (in suspension).. 
Podium chloride .............. 
Llthinm chloride ........... ... 
Magnesium iodide.. ... .... . .. 
Zlaoneainm bromide 
Aluminium oxide ............. 
Irnu oxide. .................... 
Silica ...................... .. 
lodin?. .......... .... ........ 
Bromine 
LOSS ................... ...... 

Total.. .................. 
Bas. 

, 
Snlphnreted hydrogen 

.............. ............................ ............................ 1 . 3 5  8.32 
Trace 

0.80 14.15 5.45 8.88 0.08 
.............. 0.1" L............. ..............,.............. .............. .! 0.05 ........................ ............. 

0.08 0.04 
............ .............. 

............... 0.58 0.41 0.08 0. 68 
Trace .............. Trace .......... ...I .............. ................................................... Trace ............. I.....'. ... .... 
4.00 1 .............. 1 ......................................... -------- ----- - 
46.00 I 50.88 77.20 I 73.81 1 6.81 -- --- --- --- - -- --- --- 

I 
Cubic inches. UuEc inches. Odic  inches. Uubic inches. Uubio inch-. ...................... / 23.04 9.45 14.64 .............. 

I 

1.43 
Trace 

.......................................... .............. 
28.45 
15.17 
0.78 

10.91 6.48 

.Alphem Dove 8nelyat. d N. T. Lupton a d y a t  (1818). 
bN T Lo ton,'saalgsf (l87T) *W. A. ~ o y e r , ' d y o t  0884). 
J.'& d o r d ,  analyst (1834,.' 

(231) 

3. 84 
7.04 

.............. 
13.76 
27.60 

1.12 

0.4: 
Trace 
0.41 
0.23 
0. 01 

............................ 
0. 16 

Trace 
............................ 1 

0.89 1.. ........... 
Trace 

................... ......... 

.............. 
............................ 
.......................... 

Trace ........................... 
Trace 
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Analyaa of mineral uprings in Tenmum- Continned. 

Constituents. C ~ ~ . ~ p , ' ~ t e  .pnnC. I l n ~ i c a n e  ~ p n n r s .  / Jones.8 plinr ~ ~ 1 1 .  Snl- / I Monkale Springs. . 
Solids. ( f m i n s  Grains Grains ' Grains bin. 

per gallon.. per gnl1on.b per gfl1'on.v per ga1lon.d , per gallota.= ............ Podium carbonate. I .  58 r : .  48 i 7.74 ........................... ............ Calcinm carbonate I. C4 I : . ! I - ,  I 4 .  1 13.26 ........... 

I 

Total. .................. . ' 2 R .  73 43.7,; ' 30.25 10F.P4 1 109.81) 

Rnse*. 

T'o:.l~~inm cnrl~c,nnte .......... 0.6: .............. / .......... ...: ............................ 
........................................ LI-..:.I:II carhou.1:~ 0.02 1 ............................ ........................... S ~ - < , I  -,71m carbcnate ...................................... Trace ; 

!. , n  c:nI,)nnie ................, 0.54 ..............I .............. I 2.40 .............. 
:'~.rlinm sulph.~te ........................... 4.29 ' .............. I "4.51 , F. F!? 
I '.<.cirlm z ~ ~ ! p h a t e  .............................. c.. .................... I d4.21 $1. C'4 

..... 
C t ~ b i c  inchee. Cubic inches. Ocbic inches. Crcbic inches. Cubic inches. 

..................... I;nlphnretecl hydrogen 1. 16 1.17 ............................ 
Carbon cliolidr ................ 14.61 14. ?d 14.75 ............................. 

19. ~ $ 0  17. 117 
.......................... 
.............. I .............. 
............................ 

.............. ' 

.............. ............................ 1 
............................ .......................................... 
............................ 

~ l . t z n e ~ i u m  sillphate .................................................... 
I ' , ~ : . L . ; * I I I ~  eul!,lrate ........... 0.27 ? . O F 1  1.p 

........... S~.(linol ch!oritle. ... 1 0.16 10.9:j I. 01 1 1.96 .............. .............. ............ .................................... \ : . I ~ I ; - R ~ I I ~  chloride . .  . .  0.10 
(.'.1!* in111 chlor~tlr  ............................ ............................ I .............. 0.14 

............ .............. L.- ! . I I IU~ chlori<:e I 0.06 1 .......................................... ......................................... ................ .............. 5o,l,no1 1od:de. I Tracc 
......... ............................ ........... .............. .;.#!in- i,?omjde. ...I Trace 1:: ... 

L \ : i ~ n ~ i n i ~ ~ n  oxide ............. .............. 0 . Y  1 Trace 0.50 .............. .............. ......................................... .................... Ir,,c osiclc. 1 1 1.19 
-ilica ......................... I 1.38 0.50 1.46 1 .............. Trace* 
I<><;ine.. ............ .... .... ..I. ........................... Trnce I ............................ 
i:inmine ...................... 1 ............................ Tracu ............................ 
I 'r-nnic matter ......................................... ..., ............................ 0. 04 

So,i~nru Ir:-pnqr~lp!!ite ....... ... 
. ~ ~ ~ I I I I I I I  p h ~ ? p i i . ? : ~ .  

.............. 0.22 0. ( 4  
......................-... 

@.O1 I ............ C.t:ci~~m pho.;p!!.ite 
Sorlinm hrl,or.~tr 

.......................................... 
Trace 

0.01 
........................... Trace 

S<W:IIIUI srllph~ilc .......................................... 7.13 
.......................... .<L,:;:II~ l~isnipilide 5.86 

Ir#.il -nlp!ii,lc ib enspension).. .............. Trace I Trace 



TENNESSEE. 

dnalyeea of mineral eprings in, Tenneeeta-Continued. 
-- 

i Raleigh Xineral Springs. 

Conatisuents. 

- -~~ - - 

I Tilford's 
Constitnents. Mineral 

Well. 
I 

Beach Eox 1 Freestone Magnolia Marhle Basle~8 
Spring. Sprlng. ( Sp~mg.  Spring. Spriug. SGing. 

Constitnents. 

(fmms 
in  10,000.~ 

0.306 
0.097 

1.1&2 
0.505 

i : m ' 7  
............ 
.......... 

0.190 

........................ 

........................ 

2.491 
0.709 

5.914 

Grams Grame G r a m  Grams Grama 1 1 in 10,OOO.h , in  10,OYO.~ in  10,000: ' in  10.000: in  10,000.' 
Calcium carbonnte ...................... 0.201 I :..... ...... 0.580 0.060 
Magnesium carbonate .................. 1 .  .................. ..! 0.2GI Trace. 

...... ..................... Xagnesium bicarbonate ............... 1 0.044 0.143 1 ...... 
Iron protocarbonate . . 0 . 4 3  0.296 / 0.042 0 631 / 0.193 
So(1iun1 el11 hate ............ 1. ...........I 0.143 .........:.. j 0.069 0.214 

.................. ...... ~ a l c i u m  surphate.. ...... 1 O.li5 
l r rgna~ inm s~tlphate. . . .  ................... ............ /"'i. 070 1 ............ 

Tilford's 
Mineral 

Well. 

Yotassium snlpllate .................... 0.077 I 
............ Alnminium snlphate.. ...... CTrare ! 0.158 

Soclinm chloride ............ 0.275 0.190 ! 0.132 
Mavnesium chloride ........ 0.083 ............ I 0.003 
~afGinm chloride ............ (1.235 ............ 1 0.125 
Potassium chloride ........ 0.015 ............ 1 0. 07s 

.--.-....-.. Alnminium oricle ...... ...... 
Silica ...................... .!. .................................. 
Carbonic acid (free) 2.003 I. '793 1 1.005 
Organic matter ...... Present 

Total ................ . IT032 2.896 1 1.713 

....................... 0.356 
............I 0. (IS6 

0.102 0.146 
.................................... 
............ 
............ 1 ............ ( ' 

0.262 ............ 
2.88'7 0.450 
0.337 ............ ------- 
5.202 1. 505 

*Enno Sander. analyst (1888). 'A. B. Raine anslrst (1879). 
'Theodore Hoerner. analyat. r J .  M. ~ a f f o ~ d ,  aniiget. 
T raceo  of a~licate and phosphate of alnmina. b William Baker, analyet. 

I 
Grains 1 Parts i n  

p e r  gallilan.f Grains.. 1,000,000.h 

Gases. / Cubic 
anches. 

Carbon dioxide .......................... 1. 
Snlphnreted hydrngen .............................. 
Carhureted h,~drogen ................... ....................... 

'Traces of silicate of a lnm~na  i T. S. Antisell. analrat (1872). 

Graine 
per gallon.' 

21.56 

........................ 
8.50 

160.66 
31.91 
1.54 

............_.___. 
1.14 .................... 

Traaea  of nitrogen. b JJ. M. Safford, analyat (1881). 

Grain8 
ptrgniinn.l 

"2.59 
0. 62 
0. 17 

Trace 

6. 22 
............ 
............ 

0.39 

1. 02 
Trace ............ 

...-.............-....-..........--. 
............ 

.................................... 
616 
513 
600 

........................ 
234 

................................................ 
................................................ 

.-. 

............................ 8 Sodinm carbonate. ...................... Calcium carbonate /"" 0.85 1 26.00 
Magnesinm carbonate. .................. 0.01 
Lithium carbonate ...............................................-........................ 

Soclinm bil,orate. ........................ / ................................................ Tram 
5ocliunl snlphide ........................ ............................... 0. 45 
JIngncrsium sulphide .................... ! 1 5.48 Sodium chloride. ...... ...... ............ 1.00 

............ ................. .................................... 
4.49 

JInnganese chloride. ... 0.66 
............ 11,on chloride ................................................................. 2.92 

Cubic 
inches. 

....................... 
4.50 

Iron bioarbonate .............................. 
Soclinm sulphate ....................... 
Calcium ~nlphate  ........................ 

.................... J1:t~nesium sulphate ..................... I'otassinm snlphate 
Iron protosulphate ...................... 

......I ............ 
............ 5.22 

32.87 6.00 
8.00 

1.72 
Trace 

Sodinm iodide.. ......................... 1 
Aluminium oxide.. ...................... , 
Iron protoride .......................... '. .......... 

Cubic 
inches. 

Large am't 

Soclium hrposnlphite.. .................. ,............I.................. 
~odiunl  phocph:~te. ...................... 
Calcium phosphate ...... ...........-....I.-. ................................. 
Magnesium phosphate .................. 2.10 .................. 

.................................... 
2.50 
1.50 

15.00 
...................................................... 

.................................... 
....................... 

Silica ................................................ 
Xitric acid 
Carbonic acid (free) ................................. 
Iodine .................. .. ...... .. 

Total .................. .--.. ...... 81.53 60.00 20.75 1 271.88 

I--l---- 

.................................................................. 

Cubic 
inches, 

Preeent 

36.16 

. I Brornino. ........... .... .... .... .... . , 
Organic matter.. ....................... . .  

Cubic 
inches. 

14.00 
Trace 

......... 

............ 
0.06 

0. 1 5  
............ 

Trace 
Trace 

...................... 

................................................ 
............ 

Present 

Trace 

.................................... 
2.70 
0.02 

.................................... 
1 :: .... ...... 

91 
I---- 
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Analyees of mineral &ngs in Tennc~ee-Continued. 

Constituents. 
1 West En4 

zFLcl".; ,reit White Springe. Uifl ' 1 White Springe. Crcet  , Water.Sz~&- Minernl 
rille. 

I 1 ! 1 

I I 

*N. T. Lupton analyst (1883). =N. T. Lnpton, analyst (1884). 
bTroost, nnalpkt (1841). 

KENTUOKY. 

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 a t  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 hare artesian mineral wells by 'boring from 150 to 300 feet. Stmill 
the mineral waters do not appear to be confined to them beds, although 
possibly more abundant in them. Our list mentions springs as occur- 
ring in nearly two.thirds of the counties, and the remdning counties 
axe not confined to any one portion of the State; ao that i t  is possible 
that, if the information relating to them were more complete, they also 
might be included among those having m i n e d  springs. 

The great majority of the springs are still unimproved, although many 
are used a8 local resorts, especially during the summer eeason. The 
reports of the Kentucky geological survey are quite complete in t h e  

1234) 

Grains 
per gailan.h 

.............. 
I. 47 

........................... 
2.89 ......................................... 

........................... 
1.93 

............. 
1.51 

........................... 
0.9? 
0.56 

Qraina Grn in~  
per gaiton.. / per gntloti: 

............................ In. IF; 
35.4'2 i ., _ . _ I _  .I-.) 

Solids. Grnina 
pergalbn.. 

Sodium carbonate ............................ 9.26 
Cnlci~xm carbonate.. .........................' 13.21 
Cnlci~~nl bicarbnuate.. ......... .... ...... ... .I.............. ........................... 

13.20 
19.64 
19.32 

...................................... 
6.50 

.......... 

.............., 

.............. ............................. 

Xfapnesinn~ rnrl~onnte ...................... .' 
Mnmcaium hira~bonnte .................................. 
I'ot:iwi~~rn carl,onattl ............. .., ..... .. 
7.iti1ill111 rarboni~to. .......................... 
Iron l,icarbon:~to. .......................................... 
Sotlillm fi~llpl~ato..  ........................... 
Cnlri~im 811ly1hnte .......................................... 
Mnpnr.sinn~ sl~lphate ......... .. 
Potnndium n11lp iato .................. .... 
Sorlirun Ii~onl11l)hate ............................ Sotiium s ; ~ l ~ l ~ i ~ l < ~  
So~l i l~m cl~lor.iilc ............................. 
Pornr.iinnr cl~lorido ........................................ 

Carbon dioxide .......................... ... 
Sulphureted hydrogen ................... ... 

5.144 
.......................... 

1.040 
Trnw 

............................ 
.............. 

15.304 
.............. 
............ 

16.3RR 
66. 272 

........... o,2 

5.06 

Trace 

14.31 

...................................... 
2.14 

................................................... 
11. R3 
66.65 

Alunriniorn osicle ............................ 
Iron oxide ................... .... ..--. 
Silica ........................... .. 
lotline ...................................... 
Bronline .................. .... ............... 

Total .................................. 
Gaseb. 

............................ 
............................ Trace 
...........................' Tmce 

94.08 125. 6.56 -- 

0.08 ) O. 07 1, 
......................... 1.12 

Trace 
Trace 

122.55 10.48 -- 
Ouhh inches. Cubic inchee. Cubic inches. Ctrbie inches. 

............................. 
5.840 .............. 37.996 '. ............ 

40.25 0.730 
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tiesoription of the mineral springs of the State, and Dr. Peters's chem- 
ical reports on them have fornished a large proportion of the analyses 
given in the tables in this paper. Davieds report on the resources of 
$he State has also furnished considerable data. 

Mineral eprings of Kentucky. 

..-. .... 

-- 
Allen Springs, Allen Springs, T a r -  ......,........,...... Snlphureted 

ren Connty. 
Alum Spr~ngs, near Escnlapia .............. 

Splinps. Lewis County. 
Al~trn Springs, bafie of Burdett's 

Knob J3orlv County. 
~ e a c h r j l l c  Springs. Iieaehoillr, Met- 

calfo Couury. 
B~(1Gml ~p r ibgs ,  Bedford, Trimble 

Conntp. 
Big  Bone Lick Springs, Big Bone 

Lick. east of Hamilton. Roone Co. 
B i z  Ltck Springs, Galintin County. 
B l t ~ o  Lick Spring (loxx7c.r). Blnr Lick 

Springe, Sicholas C o n n t ~ .  
Blnc I.icl< Sprinc (ripper), baridson, 

Sicholas County. 
Box Uonntain Snlpbur Springe, 4 

milcs w ~ s t  of >lorton's Gap, Hop. 
kin!+ County. 

B m v n  Spring, near Crab Orchard, 
Lincoln County. 

Br~ant'nSprings,nearCmbOrchard, 
Lincoln County. 

Boena Vista S rin-s northvest of 
Russellrille f o - ~ n ' c o n n b .  

~ n f i a l o  ~pr inka ,  l? miles 8outhwe.t 
of n ip  Spring. 13reckinridge Co. 

Burghrr.'x Spring, ncnr Ru~liellrille, 
Loran Connty. 

Carnl~l~rllsril le Snlphnr Spring. 
Cnml)bellsrille, Taylor County. 

Cerro  (forrlo S rin-H near Russell- 
rillo, Locan 8 0 u l ~ i .  

Cernlcan Springs. Colalean Springs, 
north of \Fallonin, Trigp County. 

ChnluCentc 8 ri??ns: 
Sea r  {etcher Court. House, 

Letcher? Conntr. 
Sortthenst of Jlor~anfiold, Union 

County. 
In Bath Connty. ....................... 
I n  I .ell Conntg 
In  1:rcnthitt Connty 
I n  1:nlIitt County. 
I n  1I:lncock Coont?. 

...... .................. 
ntnn (Combs), Fultou County. 

.................. 
In I'nlaulii Conntv. ........................ ' , ............................ 
Xear Eminence, l ienry County .. ......... .......... Saline, chalybe- 

ate. 

lybeate. ...... 
Cha~nc,lfv~n Springs, nonth ot Browns- ...... Snlphureted .... 

 rill^. E~lmonson C o n ~ ~ t g .  
Clear Crrelc Solphur Springs, near ...... 

Pinevillo, Bell County. I 

2 

3 

3 

1 

........................ 
..... ...~ .......... 

60 .......... 
.................. 

Used commercially. 

Resort. 

..... Chalybeate 

Saline and aul- 
phuretcd. 

Salino .......... 
Saline, snlphn- 

reted. 
........... do 

Saliuo ......... 
............................. 

300 

Snlpbo-ealine ... 
Snlpbureted .... 

6 .................. Chalvbeate and 
s a'l i n  e su1- 
phureted. 

............................ 

Local resort. 

Used commercially 
and as a resort. 

Do. 62 

........................ 
1 1 30 

I .... ..: 
I ...... 

55 

.................. 

Snlphnreted .... 
Chalybeate ..... 
Saline, anlphn- 

reted. ............................ 
......I".' 56 

I 

.___.). ..... _ ,  (.......... 

...... ... 

Saline .......... 

.................. 
................................. 
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Mineral eprings of Kentucky-Continued. I 

J l i , ~ , , # ' f ~ l  6[ j r ,  ,I!], : 
. \ t  ‘;llrl; 1:ocl;. E a r r ~ ~ r ~  ~ o r r o t y  ...I...... ....... I .......... ' .................. 

........................................................ l u  lVcnrtv~. 1:0111.::; ...... ............... ............... ...... I n  Mal.tin County I ................ 

I - .......... .................. CrabOrchard Springs. Craborchard.  ' .............. 1 1 Resort, and t h e  
I 

Lincoln Connty. empomted ~ a l t e  
uaerlcomrnercinll~. 

Creel White Sulphnr S p r i n ~ .  Xarion ..... .'. ................. Saline, ~ u l p h n -  
Conntr. retetl. 

Crittencien Spring, Crittenden Co. ... 1 75 ! 61 Saline, carbn- 
retecl. 

D ~ r i s  Spr in l  or  T e l l .  5 miles north. 
east of 1Iorton's Gap, Hopkinn Co. 

Drmnon S p ~ i u c s .  Ur<.nl~nn Springs, 

1 .................. Saline, rhalybe- 
I at('. 

............ .. ......... I Saline, sulphu- 

Resort. 

Once a re801-t. 
southof P o l  1:op.l. IIenry County. reted. 

Dripping Spi~nqs .  Garrare County. 5 400 55to5f.i ! Saline. chalrbe- 
? n t i l c ~  en-t ot Crab Orc!~arfl. I ate. 

Elliqton's S i~ lphur  Spring. l[iulison ........................ Saline, 8nlphu- 
Ilrmutr. ; r e t ~ l .  

El,som spring, near Cml, Orcharel, ..... .................. ........... 
Liucoln Crruuty. 

Ep.;onl Spring, near Redford, Trim- 
I~ le  1-'ountr. 

Lrwir Connty. 
........ ~ s c n l n ~ i n ~ f i r i n ~ s .  EscnlapiaSpriny,  3 55 1 Chalrheatr, 8nl- I Do. 

Estill Springs, near Irvine, Eatill , 
Count\-. 

Foley's ' E p ~ o m  Sprinz. near Crab ...... 
Orcliarcl. Lincolri Corlnt~-. 

F o r  Springs. 10 miles from Flem. 6 

....................... 
.................................... 
.................. 

58 to  67 

.......... 

.................. 

......'.................................... 

ingsl,nrz. Fleming County. 
G~.:~yron Springs. G r a y ~ n n  Springs. 1 loo+/ 2, BOO+ 

C;r:~yson Cuunty. I 

(;r iesbr 's  (R. B.) White Snlphnr ........................ 
~ ~ i n ~ r a l  S p r i n ~ .  Selson Count.r. 

IIanlin Spri~ig,  I1ardin Springs, Har- 1 275 
clin Connty. 

nnrclinrrill~. Srllphnr S p r i u g ~ ,  Har-  ........................ 
111n+rille. Shr.ll8r Conut5-. 

IIsrroclsl~nrg springs,  FIarrodsbnrg, ....................... 
*Mercer Cclunty. 

Hia.l;rnan's S p r i n p .  Ronth of Owenn- 6 / 
' I,orougll. Crow'# Station, Dariess 

('aunt y. 1 1  
Howard's Sulphur Well, near Crab 

Orchard. 1.iuroln (:ounty. 
Howell Minrml Spring*, Hardin ...... 1.. 

uretecl k c .  
~ a k ,  ~ ~ l ~ p l l l l -  1 

ret1.d. 

Snlphnreted .... Do. 

... do ......... .: U ~ e d  commercially 
and a s  a p l w e  of 
resort. I 

Saline, ~ n l p h n -  1 
reted. 

Sulphnretcd .... I Resort. 

1 .... (lo ........... 
Saline .......... 
Chalgbeate, 8% / 

line, and 8nl- 
phureted. 

................. Saline, chalybe- 

Oeed cornmemially. 

H a s  local mputa 
tion. 

Resort. 

(:ouoty. I ate. 
Iuclian Spring. near Jone8.8 Mill, 

C;r;~rsou Countr.  
1nuis knlphor Well, i miles north of ........................ Saline, sulphu- 

L ~ s i n r t n n .  Favetto Conntr.  , reted. 
James l l ineral  ~ p r ~ n g ,  n m r '  Spring- ........... ........................... do 

firld. TTaiihington C b l ~ n t ~ .  
J P I R F . ~  Mint.riil ITell, I I I * ~ ~  Ter -  ..... - 1  

.i:~illes, V-ootl b r d  Count!-. 
Kentucky Alum Sprinqs B o i k  8 1 

County, 92 mi!cn from Lorriarilie. 

.................. Sulphnreted .... 

................ ................. 

132 Alkal? c a r  
t i ~ w : ~ ,  Lynn ( l o ~ ~ n t y .  bonated. 

.................. Sulphureted,sa- 
ingtr~n. lienton Cuuutr.  I liue. 

Lrsinrton Mineral \v;.II, r.ituatic ...... ' .................. Saline, ~ n l p h n -  
A ~ r l u m .  Lczin-ton F n r e t t r  Co. 

Lini;.r'-; ~ i n v r a l  ?l>r~Ac, ~hri5tinnco.l  ............. 
~ n u i & i l l c  (I)lipnnr's) &te*ian Well, 1. 1 

Loniqrillr. J t~tl i~rson Connty. I 

reted. 
71 Sulphurcted .... 

.......... .................. , Sallno 

h[an!mntl~ \\*ell. S ? l a n ~ ~  Col~ntv  .....'...... ..................................... 
Al~llcl:tl(. l[inrtnl Trc11. \lii!rlalr. 1 ........................ Saline, su!phn. 

lir.utou I:onnty. ~.(,ted. 
.......... J11Ilg.r'~ 1linrl;ll T e l l .  Ilrar Gar. ....................... Saline 

I , ~ , > r i ' i ~ i l l ~ .  R I L O Z  i l ~ i ~ n t y .  
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Mineral sptinga of Kentucky - Continued. 

~~~~~k~ 

Resort. I 

Name and location. 

diineral wrings- Continued. 
Atrailroad crossing, GreenRirer, 

Lincoln County. 
I n  Lee Counts- 
I n  Xfarshall Connty 
On Kettle Creek, Cumberland Co. 
I n  1:ohrrtaon County 
A t  Allen Springs, Warren County 
I n  Floyd County 
A t  FIarmony, Owen Connty.. 
I n  Henderson County.. 
A t  copper mine, near Irrine, 

Estill Countr. I 
I n  ~s ~ u e  Codnty 
Near S e w  Coucord, Cdloway Co. .............. .................. 
I n  Carter Connty 
I n  Clar County. ................................................ 1n peridleton County ................................ ~n  o ow ell ~ o u u t y  ............... :::::: 
Two miles from' Domdngsville, ...... ~::::. ....................---........ 

Grant County. 
itfinrral loells : I 1  

.............. A t  Walnut Hill Payettecounty., .... Saline, sulphn- 
reterl. 

Character of the  
water. 

.... 

AtDr. .J.Read's,XladisonCounty. 
? Two miles went of Sicholasrille, 

Jessamine County. 
Mixed Spring, t mile from Dripping 

Springs, Lincoln County. 
........... X u r r a . ~ ' ~  Springs, near Lewis, Da- 

.......... Saline. snlphn- 
reted. 

..,. ..............--...------.---.. ......... 
... Olympian Springs, Olympia. Bath Co. 10 + .  62 Saline. snlphu- 

reted. 
........... ............. ...... Paroqnet Springs, near Shepherds. 1 ........I do DO. 

rille. Rnllitt Connty. 
Pollard's Mineral Well, nenr Crab 1 Snlphureted .... 

Orchard Lincoln Countv. 
..... Robb's ~h 'a l jbeate  Sprini, on Maa- 1 Chalybeate 

sack Creek, McCracken Connty. ........... Roakwatle Spring, Rockcastle 1 25 do Da 

.......... .......... ...... Saline 
........ 

- - ,  
.......... I...... ........... 

Snlc Si~lphnr Wrll. Sicholaaville, Jes- 
samirre Count>-. 

Sa111l)rian Sprints, 8 miles southeast 
ot Hopki~lsrllle, Christian County. 

Sehree Springs, near Sebree, Web- 

I 

Saline, snlphn- 
rated. 

.......... T e a k  

C 
Z o B E  
B E &  --- 

- 
........................ 

............................................................ ........................................................ 

................................. 

...... ;... ..... 
2 I 60 

'+I 

o 

.............................-..-......... 
...................................................... 

.............................-..-..-.-.--. 
............................ 

. I ..........[ Saline, sulphu- , reted. 
.... 50 , Solphuretecl Local m80l%. 

.................. 

.......... , Saline 
...................................-.............. 

bter Co~~ntj-.  

Social Hill Mineral Spring, a t  Judge 
Eares'a. Mnlllenbery County. 

Sorrder's Spring, near C ~ a b  Orchard, 
Lincoln (:o~~nty. 

.......... ...... 

......, 

...... ~. 
St. Errnard Springs. 4 mile northwest 

of Ll~trtou's Gap, Hopkina County. " ' - " I  
Suclclnth or Mud Spring, Mnd Lick, ...... 

U;~tb Count?. 
S?tlphttr qriwg8: 

A t  Sinking Spring, 7 miles from ' 
Big Spring, Braekinridge Co. ............................ In Dnncock Countj.. 

One mile east of Clear Spring, ,......I........ 
Graves Counv. 

.................................... 
1 ................. 1 .................. 
I 
.................. .......... 

1 
.................. ..........I 

..........I.... .............. 

Saline, snlphu- 

(237) 

Reaort. 1 reted. and cha- 
: Il-beate. .................. i Sdphureted .... 

.................................... 
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Minwal eprings of Eentuolcy-Continued. 

Solids. amins in Grains in Crnins in  Grains i n  
1,OilO.a 1 0 0  l.OOU.R 1,000.. 

............. Calcium carbonate .......... 0.12 0.09 fl. 06 
Magnesium carbonate ...... 0.02 ......... 0.01 0. 12 
Iron carlionute ............. 0.01 Trace 0. 0.02 
Sodiurii ~ n l p l ~ n t e  ........................ 0.21 ............ 1 .......--. 
Potansiuni uulphate ......... 0.01 0.02 0. 01 
Calcium sul11h:ite. ...................... 0.10 
1Inpncsiunl nnlphate ....... 0.03 0.07 0.02 
Soilium cbloriclo ............ 0.09 0.93 
3I:1grresii1m rllloride 

0.04 0. 03 ....................... 

Nune and looation. 

Sulphur @ r- Continued. 
In ~ n ~ o n % ~ u n t y  .............................. 
I n  Jeckron County 
In  Johnson County. 
In Breathitt Count& 
In Livingston Coun 

On Doe Run nouthe~st  of Brand- 
enbnrg. deade  Countr. 

Southenet of ~organt le ld .  Union 
County. 

S o u t h w e n t  o f  JeBermnville, 
Mont~omery Count?.. 

Sulphur Mineral Well. Fleetwood 
farm, near Rankfort, Franklin Co. 

Swinney's Chal beata Sprin If 
milea from  ame el eon ~pr%nm, 
Edmouson Connty. 

TaIiafexs Springs, q milea .rill. 
west of Morton's Gap, Hopkina Co. 

Tar S ringa aouth of Cloverport, 
Brectinridke County. 

Trice's Salt Snlphnr Well, Eopkins- 
ville. Christian County. 

Waehineton Bell's Snlphnr Sprln 
on Snlphor Lick Creek. Nelaon 81; 

White Sulphur M i n e d  Spring, 
Marion County. 

Whita sul hirr rpd a: 
~t ~8ve rpor t ,%eck in r ld~e  Co 

In Ohio Connty. 
White Snlphur Well, Snlphur Well. 

M e W e  County. 
Williams's Mberal  Well, near Ver- 

sailles Woodford County. 
wilsonld Saline-Chalybeate Spring, 

Lexington Fapetta Connty. 
Yatas MSne;al Sprin near b- of 

frob ~ i c k ,  ~ o y b  d;unty. 
Yelvingtnn Spring, Yelvington. Da- 

~ e s s  Conntg. 
Youn '8 Springm, Young'a Springn, 

~ a t g  Connty. 

A n a l y e a  of miwaZ epringe in Kentwky. 

Tmcc O.lJ2 

~ ~ r o f a e  water. 

...................... 

8.Unq a h a l y b  
ate. 

W n 4  ealphn- 
reted. 

Cbalybeate ..... 
Chdybeate ..... 
M i n e  .......... 

Saline, su lpb .  
reted. 

88Une .......... 
Alkaline ........ 
Seline .......... 

S t  3 . .  

Constituents. 

- -- 
Tmcc 0. I17 

u. 24 

J-mh 

-. 

bo. 

Do. 

Do. 

$ 

1 I I I I I 

R o b e r t  Peter, analyst. 

1 e c  

.......................... 

1 

1 

8 

Bryant's Springs. 
- 

Chalshate  Knob 1 Pasture S"ne'a ' Valley V ~ I .  
oun ta in .  I .  spring. 

I 

- 
--- 

........................................................ 

........................ 

.................... 

......,........ 

........................ 

.......................... 
........................................................ 

....................... 

........................ 

I 

1 Sprinr. I 

# . 
.....: 

...................................................... ..................................................... 
SB 

.......................................... 

.......................................... 

.......................................... 

.;.. 
.......... 

.......................................... 
...........-.......-......--........ 

.......................................... 

.......................................... 
.................. 

.......................................... 
I to 2 
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Analyses of minera2 springs in Kentucky -Continued. 

1 Crab Orchard Spdnga. I Cha l~bea t e  Springa near 
Lick Cumberland Falls. 

Constitnents. Spriur 
Field Grore ( ~ p p e r i .  e sonth side 

Itivcr. 

I Estill Springs. 

Graine i n  
1.000.~ 

0.04 
0.03 

0.01 

1 I I 

Sn~ i iun~  s l l lph~te  ............ 
I'c,tnqainn~ snlphate.. ....... 
C.11cinrn ~o lph ;%t r .  
lIn~.uc.ninm 81llphate ....... 
l rou  ~r l lphat r  
Cnlrinm phoqphate 
doclinm cl~loriclo ............ 
Potnsui~inl chloride.. 

Solids. 1 Grain8 <n  Grains i n  
1,000.. 1.000.. 

Sodium mrbonate .......... 0. 02 ............................................ 
Calcium carbonnte .......... 0. 20 . 0 . 6  
Xamrs inm carbonate 0. 0.5 
Iroll rar1,onatr ............ .I ............................. 0. 07 0 03 

........... SOI~I~IIII r~tlphntc.  0. 17 0.04 , ::: 1 0. 0 1 
I'otnsxinnr ~ulpliate ........ 0.09 1 0.Oi 0. 01 0. 01 
t.aicl~lm sulpl~ntr.  ........... .... ............. 1 ............... 0. 24 
l\l:rcnrsinm snlnhate ....... 0.11 0.04 1 0.02 i 0. 17 

Solids. 
Calcinm carbonate .......... 
Uanuenium carbonate ...... 
lIaurFarrse cn~.bonate ....... 
11.on cnr1,onaro ............. 

Aluminium sulfil~ate ....... .I .......................................... 0 .02  ; ............... 
So~linru chloriclc ............ 0.09 ' 0. 01 0. 10 0.01 
Cnlcir~m chloricle ....................................... 0.11 .............................. 
Alu~nina .  ................................. %. 02 .......................... , =Trace 
Sillcn.. ...................... 1 0.01 Trarn 0.03 0. 01 ' 0. (I:! 
Organic matter.  ............ 0.04 0. 0.5 0.04 0.06 1 0. 14 --- - - - 

Total ....... 0.69 It. 37 0.41 1 0. 89 --- - - - - -- -- 
Gaees. / Uubic inches. Cubic iaches. Czcbic inches. , Cubic inches. 1 Ctibio inches. 

Sulphnmted hydrogen ...... 0.0045 0.003 0.012 0.025 ................ 
Carbonic acid. .............. 1 0.3226 0. ::fin 0. 2% / 0.263 / 0.269 

Grainn i n  1 Grainn i n  1 Grainsper Grains i n  
1,00(1: 1,000.. gn1lon.b 1.000.' 

U. 14 0. 19 22.06 0.05 
0. 03 

.............. I .............. 

1Ingnt~.sinm chloride. ..................... , .............. .............................. 

i ..................... .............. ............................. 
37.72 

Xnc.n(.*inm bromide. 1 3.80 
J I a z n e s i ~ ~ n ~  io(11do ...................................... 0.16 .............................. 
Silica ....................... 1 0.04 0.04 1.00 1 0.03 0.01 
S ~ t r ~ c  a c i d  .................,_........I a ............................................. 
Low.. ............................... ... ........... 14.88 0.01 , 

Total ................. 0.38 660.17 ! 0.16 
--A - - -. -- - - 

Gaues. Cubic inches. Cubic inches. Cubic inches. Cubic inch=. Ctcbie inches. 
SnI hureted hydrogen ......,...... ..... -. ::::::::::. . 10.24 .............................. .... ~ a r \ o n i c  aciri ........................ ...., , ljO.11 .............................. 

0.02 .......................................... 1 ............... 

Robert Peter anal st. d With alnmina and peroxide of iron. 
bJ. ?. ~ n d ~ e  d d  A.$ennel, m d y e t s  (1870). With tram of phosphatee. 
OWlth aluminium sul~hate. 

............... ............... 0.02 ' 0.01 12.97 1 1 
..................................... 41.13 0.01 

............. 0 . 0 7 i  0 . 0 6  I clL 01 
............................ ..............I... ........... I Trace 

..................................... I dl. 9 i  ' 
0.01 0.01 510.54 . Trace ................................... , 1.80 Trace 

Trace 
0. 01 

do. 01 
............................ 

Trace 
Trace 
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dnalyssl of mineral crpringn in Xantuclry-Continued. 

I 

Snlida. 
Grains i11 Grail@ in  Q r a i ? ~  in  Grains per 1 y1E.'" i 1.u0o.S 1,0110.b ~ . u o u . ~  gallon.. 

Cnlcinm cnrhonate ............ 0.67 I!. 91 11.218 1 0.025 / 1 .21  .......... Jlacnesium cnrbonate 0. l ?  0. 13 0 . 0 5 ~  0. O! d 12 .45  .............. ............................ ? i lnu~. ,~nrso  rnrlmnate ......... 1 ..............I Trace 1 

............ I:. ,n c:~rl)nnato.. ..! Trace Trace , .............. 0. : , I )  0 -- 
11.77 I 

-. , , 
So11in1:i .snlph:itr ............- .I 1.01 0.143 i 0.(11'0 1 .............. 
l ,nt;~n~inru sllillllate ........... 1 0.Oi , 0. 17 0. 01)1 0. l"'4 ............. ............. (':rlriom s n l p i ~ i ~ t ~  0. 2) U. 19 u. 1162 0. (1:: 

3. .52 
11.72 

l\l:~gnesium s i r lph~te  .......... 1 3.45 0.0.-!7 .............. I .............. 
S , , l l i ~ ~ n ~  clllorlrle.. ............ .! 0.03 0.30 0.376 0. 003 2. FO 

Constituente. 

1;onoride ..................... 1 ...............-......-.-............................... 4 . 5 8  
Silica .......................... 0.06 0. 06 0.017 0.001 .............. 
<)rznnic maiter.. .............. I ............................ 0.008 , 0.006 ............. 
Loir  ...........................---.-....... 0.59 ..................................... 

I 
------ 

5.42 6.68 0.835 0.129 35.33 

Epsom 
1 Sebreo Springs. 

~ p r i r r c ,  near FOlec's 
C I a b  E p ~ o m  

I S I ~ T I I ~ C .  Sulphnr I Chal\-hento Ko=b 
Sprln:. ' Spi.!!~;. S p r ~ n ~ .  

! 

Solids. Grains i n  Grain8 i n  1 Grainr in  ' Grrrins i,, 
1.~1~0.  • 1,011~. a I.(IIJLI. 1,uOu. - 

Sotli~lm carbonate .................................... 0.0141) ....................... 
............................ C.1lc11lm cnrhonato 0.3850 0. :<IS4 0.12 0. 17 ....................... J I ;~~.~res ioru  carl)onste 0. OW?! 0.0311 ! 0. 0' Trace  

hlnnganrso cnrbonato ........................ I ..... 0:00r,8.. ............. Trace ) 
1 ,on carbonate ........................ do. 0038 I 0 .03  j Tr:'cr 

.......... .......................... l'otaszinm ~ u l p h n t n  0.1519 . .  .., 0.03 ............. . ( ' l l r ium filllpllntr ............................ 0.5533 0.55UB 1 0. 0'2 I .  li 
Jlx-nesinm >ulphate. ...................... ..'..... ....................... , U. 11 0. RP 
:\lumruinn~.;nlpIlate ................................................................ Tracv 

........................... ........................................ S:rontlnm si~lplrnte 0.0nll 
............................. ......................................... nnril~nl ~ n l p ; ~ : ~ t o .  0. OuO? 

l l n u g a ~ ~ e i o  zr~iphnte .............. ? 
iron a ~ ~ l l ~ l i a t e . .  ............................................ I _...____.__... dTracl? 
Fnflium l~ i ln la tn  .. ............ 0.0'2% I::::::::.::::: .: ............ 
So<liirm cl~lori(lt? ............................. 6.51i3 , 8.3571 ' 0.0? 1 .............. 

............................ .......................................... c'aleium chlor.i(le. 0.0606 ............................ t s s i  r e  .................... ... o.oz?i 0. I i W  i 

............................ ......................................... T.itllium chloride O.Ol)rin 
......................... 3In~neninin rl~lori(lr 0. Xi2 0.4'lil .............. (1. 10 
......................... hlnun~eium I,rorui~lo 0.00:iCI (1. U 1 3 5  ............................ 

?,In-uriin~lr io,litlo ........................... 0.OlllJ7 0. (1111'1 ............................ 
............... ...................................... S.,clinm ~ o l p b i ~ l o .  0. (1:;U; 0. 1:6 

..................................... ....................................... 1',,1:1~11 I . - - ' :  Trnct. 
......................................... .................... .............. slan I::::.. I Trace 

Silica ................... ........ 0.0179 0.0149 1 0. 04 Trace  
T,itlri~im ................................................................ 1 .............. \ 

................................................................................ Indine I Traces 
Iirominr ............................................................................. 
Ol.canic lnatter .............................. t 
I.ow 1 0.2s21 

0.4573 0. 0.5 Trace ........................................ - -- --- --- --- 
Total .................................. I 10.3000 10. 5;60 0.44 

-- ---pp.-p 
2. 17 

-. __-____ _ - 
Gases. 

.............. Snll,l~uretofl I~rdroyen ................. ......I 0.394; Uu~lr.term'i1 1 0. 0200 .............. Carlrimic acid: ................ .... .......... 0.3547 .... do ....... , 0.195(1 

Grayson 
S p r i n ~ s  

-- 

Robert Peter, analyat (1850). E. S. Wayne, annlyst (1884). *With phoapbatea. 
b A. M. Peter, analyat (1877). d W i t h  ainmina and  calcium phosphatee. 

(240) 

Constituents. Blue Lick Spring (Lower). 
I Center 

Sl'nng. 
-- - 



KENTUCKY. 

Analycw, of mineral @sga in Kentucky -Continued. 
- 

I Grayson Springs. 

~ o t a l . .  .............. ... . 1 1 . 1 6  1 . 1 0  ] . m i  1.80 I. .51 
I-- >--- 

Gascs. 1 I 

Solids. Grains in Grains in  Grains in Grains in  Grains in 
1,000.. 1,000.- 1,000.. 1,000.. 1,000.. 

Calcium carbonate ............ 0. 18 0.20 0.16 0.19 0.20 
Magnesin~b~ carbonate.. ....... Trace 0.05 0. 03 Trace 1 Trace 

....... Mnunanese carbonate.. 
Iron.carbonate 1 O' 0.01 0.01 ( 0.01 : 0.01 ................ 
Sorliiim sulphate .............. 0.02 ............................ 0.02 j 0.04 
Potassium sulpba te... ......... Trace .............. Trace Trace Trace 
Cnlci~lrn sulphata ........... ... 0.45 0.46 0. 51 0.63 
31,1~nesinm snlphate .......... 0.46 0.38 0. 58 
31' an-anese a- 8~lpha te  .......... .............. Iron slllpbate b0.02 bTrace bTrace bTrace i 

Snl bureted hydrogen ........ 0.0203 ' 0.0248 0.0265 0.0339 0.0410 
~ a r i o n i c  acid .................I 0.1500 , 0. E 3 4  I 0.20:" I .............. 1 0. iG50 

................. 
Sodium chloride. .............. 
XInrmrsium chloride.. 
Sotl~ulu sulphide ............................ 
l'otaah ..................................... 
Sotla ....................................... 
Silica ................. .. ....... 
Lithium.. ..................... 
,,line.. .................... 
Bromine. ........... .. ......... 
Organic matter ................ 

I , 1 

I Grayson Springs. 

Constituents. / mite 1 ~ y m e n a l  ~ o c l  brteslan 'ha'ibeaw xell a t  lcbalybeate well near 
Sulphur. Spring. Spring. Well. Springs. 

0.02 
...-................... 

0. 15  0. 17 

............ 

............ 

............ 0.03 
0.01 1 Trace 

0.89 
0. 4 i  

0.0'2 
............ I ........... 

............. 
0.02 
0. 04 

Trace 
0.01 

sozide. Grains in 
1,ono.a 

Calcium carbonate .......... 1 0.18 

Grains in ' Grains in  
1,000.. 1 1.000.' 

0.01 
............ 
...... Trace 

0. 01 
...... !."..I 0.01 

Trace I Trace 

Nagneail~m carbonate.. ..... 
Manganese carbonate ....... 
Iron carbonate .............. 
Sodium snlphate ........................ 
Potxwsium snlphnte 

Grains in  
1,000.' 

0. ?6 
Trace 

Trace 1 0.01 1 Trace 
............................ 1 .............. 

0. 08 

0.02 

Trace 
j o'o'{ 

..................... 

............ ...... Sorlium snlphide ............ 
....................... ............ 

0.02 1 Trace 1 0.03 1 / 
Silica 0.01 0.03 Trace 0. 03 
O r ~ a n i c  matter .............. 0.15 Trace ........................ 

.) .races Traces{ 1 ............. 1 .............. I .---....-..--. 
...................................... 

Trace .............. 0.23 1 0.03 ' 0.02 

0.11 Trace 
........................... Trace 

.............. 0.01 , 
.......................................... 

......... ............................ 1 ..... 

I::il~.inrn sulphate. ......:.... I 0.65 
M:~ynusium snlphate ........ 0.65 
Manganese snlphate ........ 
Iron snlphate ............... 
S o d ~ a n ~  chloride. ........... 0.02 
l'otassium chloride I 

I--- -- 
Total.. ................ 2.71 4.78 

Gas. 
Sdphnreted hydrogen .. ....I 0.02i0 1 ........... ./ ... ......I 0.0380 1.. .... .:. ...I.. .......... 

! 

Robert Peter. b Withphqhafer. Not estimated. d With alumhe, solphate, and phaphataa. 

Bull. 3 2 - 8  (241) 



MINERAL SPRINGS OF THE UNITED STATES. [BEbLm. 

Analym o j  mineral .springe in Karbkg-Continued. 

1 Harrodsbnrg Springs. / I 
I 

Constitnents. 

8olidb. 
............ ................. 

.......... 
Sodium carbonnt,e ......I 
Calc~urn carllonnte 23. 9? 4.80 
Mnguesinrn carl>onate ...... 
ZInnrnnese varbonato. 
i,ou,:,r,.,nat, ............. .................................... 
~ o d l u m  snlphnte ............................................................ Trace 
Forassinm 81llphate ................................. 

............ ........... C: i l c i~~o~  snlpl~ate 8 l . W  8 8 4 8  0. 07 
Zlitguesium s~llphate ........ 223.36 1 129.28 0.01 (1.97 ............ Trace 

Solids. 
Calcinm carl~onate. ............ 
Xaruesium carbonnte ................ ........... ............ 
S o ~ l ~ u m  snlpl~atc ........... .I  0.07 0.50 0.21 ........... 
Pot:~ssiam snlphate. ........ Tracr 0.01 0. 01 0.01 
Calcinm uulphatc ........... 0.33 
Jlarnesir~rn nlllphrrte.. ...... 0.2; 
Alnmininnl sulpliate.. ...... 0.35 
X::U?TXIIPSR s111pllnte ........ 0. 0: 
I rn r~  prrsnlphatn.. .......... 1 0.15 
Copper ulilpbaro ............ 
Soqliurx clrloride ............ 
Ironoxide ...... ............ 
Silica ....................... Trace 
Lithiom .................... Trace 
0rg;lnic matter ........................ .I 0. 03 

Total ................. 
I 

' With phosphorio mid. 
With  p h e s p h h  and alaminr 

1 With manganese oxide. 

I Iowad 's  Kentucky Elliston'e Indian 
Sulphur Alum Sulphur Spring. 

o n  , Drennlle I Wel l  Springs. ! Sp ine .  1 
Spr~ng. Spring. 

Alr~miuiuui snilrhate 
A~omoniam nnl1,h:lte.. 
Ilaneanese sull~hnte 
11'0ll ~lllpllnte. ....................... 
Iron p~ruulphate. .  

Constituents. So.1. I N o . 2 .  N o . %  
Alum Alum S n l p h ~ ~ r  

Sprmg. / Spnng. Spring. 

........................................... 
.................. ,. 

........................................... 
.. 

...................... I 

h'o.4. No.6. 
Brick I Yellow 

Spring. 1 Spring. 

Sodinm chloride ............ 9.92 ~ 
Calcium chloride ............ ............ .... T.??... -.... 0:!2.. 
Fotassium chloride. .................. ..;. ...........I :... 
Ifnenesinm chloride.. ............................................... 
Sodinn1 sulpliide ........................ .; ..................................... 
~linrilina ............................................ Trace 
Silic.~ ................................... I ............ 0.02 
Strontinm ................. ............................................... 
Lithium .................::..... I ............ ...................... Organic matter . .  
F21onphol.i~ acid.. ...... .... . ..................................... 
Ll~es  ....................... .................... .... I 0.02 -- 

No.6. 
Sweet 

Spring. 

..................... 
........................ 
........................ 

Total. . .  ........... _..  349.08 I 245.52 1 0.16 16.11 1 
-. -~ - ~ - - - 

I 

I 
Rickman's Springs. 

0.53 0.32 
0.01 

.................... 0.04 ...... 0.09 
I Trace 

.......... ..I.. 
3.50 0.01 .. Trace 

........... I Trace 

........... 0.33 
Tmce 

................................... --- --, 

0.04 
............ 

T m c e  
............ 
............ 

...................... 
0.01 

............ 

........... 

............ 
........................ 

-- 

...... 40.26 1 ............ 1 :..... 
Trace I . ._._..____.__.___.__.. 

.......... ........... T y ~ y  , ..( ...................... 
14.29 '. .................... 



KENTUCKY. 

Analywa of mineral springe in Eenhrdcy-Continued, 

Conatitnenta. Lonisrille 
Artesian Well. 

I 
I Oubic inches. .................. 1 p lghure t ed  hydrogen. I 2.01 0.78 a r  onic acid.. .......................... 1 6.17 

Sitrogen ................................ 
I 

1.36 

Milldale I Mineral Well Sniphnr 
Mineral Tel l .  ~ m : t h ' s  ~ r o v d l  gr,","sO*, 

SoZida. 

Sodium carbonate ................... .... 
Sodium bicarbonate ..................... 
Calcitlm carbonate. 
(:alcium bicarbonatete. ...... ...... ........ 
JI:~zuesium carl~onate ................................. 
lIa~nt?niom bicarbonate ................. ................................... Strouriam carbonate. 
Iron bicarlronate ...................... .. 
So(tinn1 sulphate ......................... 

..... Potnssinm snlphate ............... .. 
Calc~om snlp11:lte ..................... ..... 
l!agne~ium aulphate. .................... 
Alnm~niom s~~ lpba t e .  ..... ........ .--..- 
S<~ilium phosphate ....................... 
Soclinrn uhlorirlc ......................... 1 
(:alcium chloride ................... ..... 
Pr~tassinm chloride. ..................... 
1,ithiilm chloride ........................ 
M:~,pesinm chloride ..................... 
A l ~ ~ m l n i n m  chloride ..................... 
JIa,-nesiom bron~ide ..................... 
l lacnesiom iochde ....................... ................................... Silica 
Organic matter .......................... 
Phosphoricacid .......................................... 

- -- 

I- Constituents. 1 a Pamqnet I Pollarrl'a MineralSprinq 
Spmge.  Ypmgs. , Mineral WelL near Irrme. 

Grain8 
per gallon.m 

2 73 
.................................................... 

5.99 

2.76 

. . 

I I .............................. .................................. 
aUbic inchra. 

Snl hnretsd hydrogen 0.30 
.............................. ca~%onic  acid.. ......................................... 0.06 

Si t r i c  acid ............................... 1 ......................................... 
Loss ..................................... 8.12 1 .............. 1 . -  0.25 

'-- I 
Total ............................... 915.57 1 531.98 1 0. 92 --- -- 

Rmu. I I-- 1 

SoZida. Grains 
, i n  1,000.~ 

. Sodium carbonate ....................................... 
Calcinm carbonate ........................ 0.12 
3lacneuinm carbonate ............. ......, 0.01 
Zlanpanese carbonate ................................................................ 

, J. Lawrence Smith, analyat. Robert Peter analrst. 
b E. S. TVayne, analgat. d Kobert peter: anaiyst (1861). 

(243) 

--I -- 
Grains Grains Grain8 

I per gallon.b in  l,OOO.c in  1,000.' 
.............................. 0.04 , 0.04 

............................................ 

Trace 
............... -- 

0.51 

1.20 

.............. I .  
0.35 

72.30 ............... 

Grains 
per gallon.. 

0.38 
2.40 
1.50 

0. 15 0.25 
............................................ 

0.02 Trace 
............................................. 

Grains Grains 
in  1,OOO.d ~ tn ' 1,000.~ 

0.02 ... ............ 
0.14 1 0.53 
0. 15 0.04 

.' 0.02 
Iron carbonate. ....................... ..... 0. 02 0.18 
Soflinm sdphate  ......................... 0.05 1 2.41 
I ' o ~ ~ I R R ~ ~ I ~  snlpbate ...................... 0.04 ............... 
Calcium flnlpbrtt,e ........................ / 0.02 2. 28 
3larcnenium nulohate .............. ... .... 0.08 
Al~lminlunl sulphate. .................................. 0.49 
S ~ ~ r l n ~ r u  ohlorid~h ................... ...... 0.01 303.60 
Calciilm chloride ...................... ..! ..... .... ... 67.71 . . . 
Potnsrium cbloride 0.48 
Lichinm chloride .................. ..... Trace 

Trace 
............................................ 

0.02 

............. 

.............. 
3.22 ............... Trace 

29.43 1 0.10 
77.34 ............... 0.29 
1.80 ............................................. 
1.54 i ............................................. 

621.53 , 509.26 0.05 
65.i3 I 11.26 ............... 
4.22 1 0.62 .............. 
0.10 ........ ..... Not estimated 

1178 8.42 ............... 
1.21 .......................................... 
0.47 / ............. ' ............. .. 
0.35 1 ............... , 
0.89 ......... ...... Trace 
0.71 /...............I ............ .. 1.. ............................ 

.............................. 
0.07 0. 04 

0.55 
............................. 4.52 

0.69 

...... : ........ 
0. 11 ............... 

0.05 
0. 03 
0.01 

............. 
0.02 

............... 
............................ 

Trme  
................ 

Trace 

............... 
, 0.02 

............................................. 
llaguesium chloride , 48.03 0.12 
Yacnesinm bromide 0.31 ............... 
tiod~um bromide ......................... ..............., 0.18 I 
Sorlinm iodide .......................................... 0.16 1 
3lngrnr,sinm iodide ...................................... 0.25 ............ 

......... Ali~mina ................... ... Trace ............... 1::: ............ 
Slllc:l .................................... 0.02 3.90 0.01 

0.03 
............... 
............... 
............... 

.............................. 

.............................. ....... 
1::::::: ....... 

0.07 
1 Wpnnic matter ...................................... . #  2.14 / .............................. 

........................ ........... .. ...... Phn+phoric acid , Truce .........I 47 
# J.0-q. -................................................... , ......................... ----- 

Total .................... .. ..... 1.22 ( 7.57 

Ganee. I 



3lfNERAL SPRINGS OF THE UNITED STATES  BULL^^. 

Analytes of mineral uprfngr in Kentucky-Continued. 
----- 

I Ol.mpian S p r i n ~ n .  

Constitnenta. 1 Salt S d p h n r  Spring. Elack Sulphur Slm~ng. 
- -  

Sol~ifs. Part8 Parts Part6 P ~ t t n  
in 1.000: in 1.000." in l.uO1I.- in l.uclu." 

Sodinm carbonate.. ........ ..... ........ (c)  (') 0.254 1 0.  3247 
Calrirlm carbonate ...................... 1 0.239 0.19:5 0. 114 0. C11.73 
Xfazncqinm carhouate ................... I 0. 124 o.OTr(~fi . 0.006 , (I I I I J ; ~ ~  
5trcmti11ru carbonate. ................................... fr.011ii ,... .......................... 
l lnncanese c.~rbonate ................................... "TI.I~o ............. I "race 
1r1111 1 ii~l>onare= .......................... 1 Trace 11. 0, :.-P Trace 0. n !c l  
I : ; i r ~ u ~ ~ l  varb,~nate ....................................... 0.01:3 ............................. 
Sodium q ~ ~ l p h a t e .  ........................ I ............... ...... 0. (102.-. 
I'#,taa*inn~ sull~liate ................... . . . . . . . . . . . . . . . '  0. OO? 1 0. 0fl::i 
YaIt  IN sniphate ........................I Trace 0.0083"; .............. 0, ( ' I , ~ , ;  

-3I.irrlesium anlphate. .................... ,. ............................ 0.012 ........ :.. .. 
:So,l.um chlori<l? ......................... 2. Eli 4.8997 ' O.l?i 0.12:s 
'~:;iici~im r h l o ~ ~ ( i e  ........................ ! ............. 0.0213 1 .............. .............. 
Pt,rn*n~u~n chloride ...................... ......... .......... 
Llti l~nrn chlol-~de ....................................... Tracn 
3lnrnes1nm chloride. ....................~ 0.9.50' I ............. 1 .............. 

........................................ So,1,11n> h r o m ~ d r  11. 111t~t; I .............. , .__.___._.__.__ 
............... ................ St~i.un1 lodido .......................... .! Trace Trace 

So~l:nm ~ u l p h i d e  .........................'............ Tra4.e ............... T m r v  
Attlnilna ................................. Trace 0. O!:o$ 
Si l~va  ....................... ...... ...... 0.018 0.0-j.. 0.043 

................... ......... ............... 
0.01?1 

1od11le ..... T ~ a c o  1 
E r c ~ n ~ i n e  ................................. Trace : ........... ............... ............. 

............... l i o ~ a r i c  ncid ................ Trnce ............. ..I Trace 
I ' l~o*pl~oric acid ........................................ Tracr ............... T r a w  
1.11"s and orcranic mat te r .  ................ 1. 348 0.0340 ............... ---- ------- 

Total ...................... .. ..... 0.558 

Garu. 

Snlphnreted hydrogen ................... Present 0. u o l l  Preuent 1 O.Ool? 
Carl~onic acid.  ............................ 0.318 0. ZJuO .............. 0. "$1 

I - - - - - -- - - - - - - - - - 

I 
I Olrmpinn Springs. 

------ 
Total 0.6286 I 0 40Pi 0.376 0 2933 

7 

Gasce. 

-. 
Constituents. 1 T h i t e  Sol. Nain Chalyh- Nnin Chalyb- ' Chalybrntr. 

phur Spring. eat? l p r l n r .  e:kte Spring. Sprinr. 
- - - p~~ ~ 

Solids. Parts Otniii8 G m i ~ u  Grains i in 1.0GfI: in l,OOU.h ' in 1,0130: in l.?l011: 
Sodium carbonate.. ...................... 0.3113 ...................................... 
Cslcinm car1)onate.. ..................... I 0.Oi44 0. 09~s 0.101 0. OW0 
lfspneqinm carbonate ................... 1 0.0316 0. 0143 0. O?? 0. U10:: 

Hydrogen nnlphide ...... ................I (0 ............................................ 
Carlwnic acid ...................... .,. . ..! (c)  0.1214 Preuent 0.1269 

ICanganese cnrh?nate. ................................. 
Iron rarbonate ........................................ 
Sotlinm sulphate. .  ....................... 
I'nt.~qeiurn snlphate ..................... 

.Robert P e t r r  analrsr  (1861). (Not  estimaterl. Rol~ert  Peter, analyst 
'Bobrrt l'eter annlkqt rlFFOj. * V i t h  pho.phoric acid 'TVitlr ironand maoganesecarbonatcs 

(244) 

Trace ............... T m c r  
n. ~242 i C )  0. ( I I I ~ I ) .  

0. n408 ............................. 0.023- 
0.0133 O.Ol?.i 0.070 0.011i 

Calcium snlphate ........................ 0.0039 0.0554 0. O?O 0.0366 
JIannr.~ium a n l p h t e . .  .................................. 0. lliO 0.021 I 0. Ms'I.'~ 
Soilinm chloride ......................... 1 0.1326 0.0308 0.035 0. 001:o 
1,lthlnm culori~le.. ....................... ' Traco Tracn ............... 
JIn-nrsiom chloride .....................I 0. OOil 0.0031 ............................. 
~o,l:llrn bromide? ....................... ..; Trace ............... 
S,,(linnr iodide ...........................I Trace ............................................ 
Soi1111m ~ u l p h i d e .  ...................... .' Trace ............................................. 
A l ~ ~ m i n n . .  .............................. . i  f0.00.21 ............................................. 
Silica .............................. 0.0115 0.0352 0.107 
Apocrenia acid ....................................... Trace ............... 
Boracic acid ......................... .. . Trace ........................................... 
I'liosphoric acid.. ........................ Trace Trace ............... 

............... Loss ..................................... 1 0.0194 

Tr:rre 

.............................. 

0. OlBE 
Tracr 

Trace 
0.0168 



KENTUCKY. 

Analysss of m i w a l  springs in Kentuoky-Continued. 

1 Olympian Springs. 
Constitnents. 

Salt Lick. 1 Epsom Well. Tea Spring. 1 Kitchen Well. 

Bromine ....................... Trace ' 
Boracic acid.. ................. Trace ............. .............. 
Loss ............. ........ .... ... _ - - - -  

................... Total. i 5 . 3 0  8 . 2 8  0 . 5 5 1  0 . 8 7 1  5.47 

i 
1 ~ t s .  in 1.000.- ' H a .  in 1,000.* 

Constitnents. 

G7s. in1,ooo.b 1 ~ t e .  in 1,000." Pts. in 1.000.d 
0.45 0.54 Trace 

0. 19 ::i 1 :I: 0.10 
Trnco Trace .............. 
Trace 

~ r a &  
..........- 1. :::::::::::I.. 

Rockcaatle Somder,a  trice'^ Salt. Mineral Williame's 
Chalybeate Sul hnr Minenl  I Spnong I d 1 1 .  TaE t1= i l l .  1 Well. 

.............. 
0.63 
0.22 

.............. 

.............. 
Trace 

............................ 
1.36 
0.04 
0.58 
2.60 

Stroutinm sulybate ............ I 
Iron snlphato .............................. 

Sodium carbonate. ............ I 0.23 
............ Calcium carbonate 

....... Ifagncsium carbonate.. 
Strontium carbonate .......... 
Xnnqnnese carbonate.. ....... 
I~.on~carbona!o ................ 
Cnrinm carbonate ............. 

............. 
0.27 
0.01 

.............. 

.............. .............. 

*With  hoaphatw. 
f ~ith!?sa. 
#Not eat~mated. 

With  anlphmio mid, bromine, alumina, losa 

..I......................... 

0.18 
0. 05 

Trace 
*Trace 
'Trace 

0.01 
0.02 
0.03 
0. 01 

.......................................... 

Sodinm carbonate. 
Calcium carbonate.. .......... 

....... Mapes inm carbonate.. 
Manganese carbonate 
I ron carbonate ................ 

... Sodium fiulphate ...... ..... 
Potnssinm sulphate 
Calcium snlphate ............. 
Mnpnesium finlphate .......... 
St~(liom chloride ........... ... . 
Cnlcinm chloride 
Potassium chloride 
M:~qesinm chloride.. 
=?nesium iodide.. 
Sotlium sulph~de 
Al~unina  
Silica ......................... 
Iodine.. 
Eromine.. ..................... 
Boracic acid.. 

Trace 

Sodium ~u lpha t e  ........................... 
Potassium aulphate ........... 1 .......... 
Calcium eillphate ............. Trace 
;\Iagncsinm nalphate ......... .,...... ........ 

Sodium ohloride. .............. I 4.71 0.83 1"'-""0.04 4.25 .............. Cnlcinm chlorido 1 0 . 0 2 1  ........................... 
pot ass inn^ chloride ............ I 0.04 .............. 1 '  Trace 1 .............. 
Lithium chloride .............. 1 Trace 
Mnpnesinm chloride. .......... I 0.12 1 .............. ....... ...... Trace / 0. 55 

Trace 

Sodrum sulphide ......................................... I .  ............. 
Alumina ......................I .......I........... Trace 
Silica. ........................ ! 0.02 / 0.02 1 '0.03 

Trace I .............. 
............................ 1. ...... ..... 

'0. 03 / 0. 04 

Total .................. ../ 0.1481 1 i .15 

Pte. in 1,000.. (frs. inl,OOO.a 
........................................ 

0.0438 . 0.51 1 0.38 0.0148 
..................................... 

0.0145 Trace 
0.0531 0.40 

........................ 0.30 
0.0029 I .  57 
0.0036 1 2.99 

Pts. in 
0.24 Trace ............. 

Trace 
Trace 

Trace ............................ 
Trace Trace .............. 

0.00'26 

........................................ 
...................................... 

.......................................... 
................................................. 

0.0128 
........................................................... 

0.53 1 
........................................ 

0.12 0.34 
0.43 1 
3.36 1 ' 4.01 

0. 01 
Trace 0.08 

0.32 
Trace ) 
(a) 
Trace 1.. 

0.01 1 0. 02 
.. Trace 

Trace Trace 
Trace 

4.64 i 4.95 

1.00 
........................................................ 

................................................... 

.............. 

............................ 
.............. 

.......................... 
2.34 
0. 3% 
0. 01 
0.28 

........................... 

........................... 
.......................... 

"0.60 
............ 
.............. 

............................ -- 
3.55 

..............I ::::.. ........ 
........................................ , I . _ _ _ -  
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Analyam 04 mineral qringd it, Kentuoliy - Continued. 

Mineral E s :  CIwr Creek 
Constituents. Sulphur 

a L C  springs. 
I 

ARKANSAS. 

Davis k u t f a a a  
Ifinera1 Xineral Sa$~$k& 

Tel l .  Springs. , Pp,iog, 

solids. 

Sodium oarbonate.. ......... 
Calcium carbonate. ......... 
Magnesium carbonate ...... 
Imu  carbonate .............. 
All~aline carbonates 
Sodium anlphate ............ 
Potnsninm nulphate.. ....... 
Calcium sulphate ........... 
NaGesinm snlphate ....... 
Al~~min ium snlphate 
L ~ t l ~ i u m  nolphato 
Iron ~n lpba t e . .  ......................... 
Sodium mlpbate. 
Calcium phosphate ......... 
Sodium chloride ............ 
Calcium cl~loride 
Potnnninm cl~lnride 
AIapnesinm chloride.. 
lla,gesiurn bromide.. 
Alumina ................ ... . 
Silica ....................... 
Silicatea 
organio matter ......................... 

Total ................. 
Gas. 

Among mineral spring Statea 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 century7 has attracted attention to the subject throughout the State 
and has led the peop!e to appreciate the value of their springs. 

Although s large proportion of the springs have been improved, 
very few appear to have been subjected to quantitative chemical aanly- 
sis. Only five are given in the table. The list of springs is based 
mainly upon data obtained from Owens7s 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 spring8. Of the 
f~prings whose general character is known, probably half are chalybeate 
and nearly that number are also sulphureted. 

Only about five are utilized commercially at  present. 

(24'3) 

'Robert Peter, analyet. bE. S. Wayne, analyet (1882). * J. P. Barnom, anslyat. 

Par ts  in  
1,000.- 

0. ?R ............ 0.03 
0.03 0.35 0.04 

Trace / Trace 
Trace j o." { 

0.96 1 2.92 --- -- --- - -- - - 

Cub. inches. 
.........................~.................................. 33.01 

.................... , 
0.03 
0.07 I::. 
0.03 1.19 
0.02 0.94 

................. 1.. i Trace 
....................... Trace 

1 Traco 
....................... .... ....... 

/ Trace 
I 0.46 0.08 

....................... ............ 
..................... , 

.................. , 

............. 
0 04 0.01 

............................................ 
~. ........... 

Grains per . Parta in Grains per 
1 l,OOO.c , gallon. 

........... .: ...... ..... ............. 

............ 0 . 1 6 '  0.93 ..... ......I .......... 14. f;3 
...........I.. .......... 2. 5 1  ...... 1.19 ' ............ 

0.94 1 0.20 ' ............ 
1.76 ............. ... ......... 

i 1 .23  ........... I. 84 
43.47 0.39 i 1.69 
83.16 ............ ............ 

.................................... ............ 
9.21 ......... o, 42 ...' , ............ 

.................... 1 I .._._._.___. 
.'..... .................. 

6.31 / 0.45 5.50 
........................ 3': 48 

............ 
.............................. 
...................... 
..................... 

0. 01 
0.02 

............ 

............ .,:... 
................................ 

1 ............ 
Trace 

................................................................. 
.................................... 

0.01 

: 1::: : 1:. .. -- 

................................................ 

................................................ 

0.74 
................ 

0.36 

-. 30 I l i .  66 
U. 79 

1.20 ............ ............ 1 1.48 
0.05 ............ 

....................... 
I - --------- - 



Mineral springs of Arkanwr. 

Remarks. 

Resort. 

/ 

Name and location. 

Do. 

Alum Sprin , 3  miles w ~ t  of Camden, 
Ouacllita tonnty. 

Armstrong Spring. 8 miles west of 
Srarcy, White Coontg. 

Baker's Spring, section 14, township 5 
sonth, mnzr  30 went. Hawar11 Co. 

Black S u l p l ~ ~ ~ r  Springs, Van Buren Co. 
Blnuch:?r~l Springs, Ulanchard Springs, 

Union Connt,~. 
Blauco Springs, 12 miles northwest 

of Hot Spr~ugs, Garland County. 
Blabod Spring (Ryder's), Montgomery 

 count^, 5umileswest of HotSpring~. 
Blowing Sprium, 6 miles southwest 

of Spl.inptield, Conway County. 
Bog Springs, near Paraclifta, Sevier Co. 
Britt's Sp~iuzs ,  Uniou County.. 
Bull Dog hliueral Spring*, Xontgom- 

ery County. 
Bussey's lliueral Spring,near E l  Do- 

rado. Union County. 
Bl~tler 's Mineral Spring, near Magno- 

lin. Colcunbia Connty. 
Cautrell Springs. 9 miles fmm Pine 

I%luff, Jeflersan County. 
Chnl?/beale spri?&gs : 

Xear Renton, Saline Connty.. 
I Xear Danville, Yell County 

Near Benner's Mill. Franklin Co.. 
Sea r  Huntsville, NadisonCounty.. 

Near Malvern. Hot S p ~ l n g  County.. 
Near Kose Bud, White County.. ... 
A t  Peach Orchard Gap, White Co.. 
A t  Sprin@al~l. Conway County.. 

I n  Scott Count 8 
Zn Van Buren ounty 
Xear Whits Rock. Franklin County 
F i r e  miles southeast of Harris. 

burg, Poinsctt County. 
Chalybeate Hill Springs, Scott (1 )  Co 

Cherokee Springs Benton County 
Cluster Springs. h miles east of Hot 

Springs, Gnrland County. 
Crawford Sulphur Springs, near Snmp- 

ter, Brndlry County. 
Crystal 3Iinrral Springs, near Crystal 

Do. 

Spriugn, Montgomery County. 
Dardancllo Sulphur Springs. 11 miles 

west of Dardanelle, Y el1 County. 
De Soto M i ~ o ~ . a l  Springs, De Soto 

Sp~ings, Sr,arcy County. 
Dorepark Springs, Hot Spring County, 

near Dovepark. 
Edmonrlson Springa near Jordan- 

b~ ook, Sevier Conn&. 
Elrlorado Ellgla,ld,s S &ineral rings, Bentou ,Veil, near Count ~g ...:.. 

arna- 
burg, Poiunett County. 

Excelsior Sprinxs, near Yellvffle. 
Marion Couuty. 

Eureka Sprin-9 Enreka Springs. Car- 
roll ~0unty.D ' 

Elm Store Sprlngs, Elm Store, Ran. 
dolph County. 

'airchild'' Sdphm S ~ h @ l  
Potash Sulphur, Garland County. 

Unimproved. 

Do. 

1 

17 

3 

1 

...................... 

2 

15+ 

Do. 

Do. 

4 

12 

...... 

) 30 
3 

Used locally. 

--- 

........ 

1,700 

2,000 

.................. 

................... 

.............. 

................... 

40 

..................... 
........................................................ 

.................................................. 
................... 

..................... 

............. 
................... 
.............. 

Unimproved. 
Dn. 

110 

2,160 

................... 
25 

2, TI,, 

360 

Resort. 

142 1 1,675 

0 

..................................... 

..................................... 
61 

..................................... 
..... 

65 

..................................... 
........................................... 

.................................... 

63 

..................................... 

........................................... 
62 

..................................... 

................................... 
58 

.................................... 

..................................... 

........................................... 

70 

Local resort. 

Saline, sulphu- 
rcted. 

Saline, &c ..... 
............................... 

Saline, chalybe- 
ate. 

Sulpbureted P.. . 

Saline, chalybe- 
ate. 

.... do ........... 

Ssline, chalybe- 
n te. 

Saline, chalybe- 
ate. 

Chalybeata .... 
Ch:llybeate and 

eulphureted. 

Chalyheate ..... 
Saline, rulphn- 

reted. 

Chalyheate ..... 
Alkaline, 

phnreted. 
Cl~nlrbeate and 

.... 
..................................... 

.................................... 

..................................... 

1 Used commt-rciallgand 

u::,"p%,"d';: 

(247) 

saline. I 
Sulpl~nreted, sa. 

liuo. 

....................... 

Alkaline sul- 
phnreied. ....................... 

........ 

{ 

Used commercially and 
as  a resort. 

.................. 

62 .................. 
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Mineral rpringr of Arkanrcu - Continued. 

Flood's Chalybeate Spring. 10 miles 
north of Cry~ ta l  Springs. Montqom- 
e r r  C011ntr. 

Gap' Springi, Howard County.. 

Gillen'n White Snlphnr S ring, 3 miles 
east of Hot Springw, Earland Co. 

Gray a JIinrral Spring, section ?O. 
township ;,north, ranga39 n-est. Scott 
Cnnnty. 

Grwen's Chalybeate Springs, near 
Euckrille. lfontgomery Coonty. 

G I I ~  Spring" Gum 5p1i11gs. C e d  
Couutr. 

Hirlior< Creek S ~ ~ l p h n r  Spring, near 
Hickory Creek. Hemp~tend Co. 

Hot Springs, Hot Springs, Garland Co. 

Hnhbard'a Ifinern1 Spring, 3 miles 
north of Prs ine  D'Anne, Hemp. 
uread County (!). 

Hntcliinson's Sr~lphnr Springs, Mont- 
~rou~vry County, near IIig fork .  

1r:n Sulphi~r S p r i n ~ ,  Iron Springe. 

....................... 

Alkaline, snl- 

! 
phnreted. 

Saline I . .  ....... 
Alkaline, snl. 

phnreted. 

............................... 
Sulphnreted ... Local reuort. 

do ........... Unimproved. f 

...... 

........................... 
1 

' 

lJontgon~err Count>-. 
Lrny'u Pp~inks, 5 ~llileu north of War- 1 .  ....;..................... 

 en, Brad lc~  Counts. 
... ....... 

71 20,100 

...... 1 ............. 

................... 

9.000 

............. 
................... 

25 

....................... 
. .  

Lee's Springs, 10 miles from Pine ................ Bluff, .JeBerson Connt-. Do. 

Lemon's Chalybeate Springs, Mont- ...... .............................. 
gomery  count.^. 

... ...... .......... 
Mattock's Spring. 8 miles west of 1 ........ ..... Snlphnretecl,sa- 

Princeton, Unllns County. line. 
Dlayl.~lr.r 4 r i . n .  Yontgbrner,~ Coon. i0+1. .- ... M Salin e.... ...... Do. 

ty. 17 mllrs r e a t  of Hot Spnuga. 
Xinernl  rprings : 

In  section IF, tomship I? south, 

............. Sol p h n r e  t ed ,  Usedlocally. 
chalgheate. 

A t  Crystal Springs, l~ontgornery CO' .............. 70 Sol hnretecland 
cgalybonte. 

..... Unimproved. 

................ Unimproved. 
Do. 

Saline ........... 
rnrrge 25 went, Hempstead Co. 

Mitchell's Chalybente Springs, Stone ................... Alkaline, saline. 
Quarry Creek, IIot Spring County. 

Monntain Vn11c.r Springs, 12  u ~ i l e ~  
northweat of g o t   spring^, Garland 
County. 

Monnt Sebo S rings, 54 miles from 
Dardnnelle. Y!ll Conntg. 

National Springs, National, Logan Co. 
Xewton Springs, section 26, town~hip 

3 north, rango 13 west, Pulaaki Co. 

Resort. ....... 

..................................... 

(248) 

3 64 ..... Calcic .......... 

..... 
...... ........I.. 
.............. ..... Chalybeate ..... 

Saline, chalybe 
ate. 

Alkahne. saline. 

Used wmmercialI3 
I aa a roaort. 

Resort. 

Do. 



PIIZP.] ARKANSAS. 

Mineral spJnge of Arkamas - Continued. 

Do. 

Da 

Pennvwita Sulphur Springe, Crawford 
Co&t . 

~ e & e  8alt well, ~e-0, ~ e r r y  
COnnty. 

Rabonrn Snlphnr Springs, Mount Ida, 
Montgomery County. 

Ravenden 8 rings, Ravenden Springs, 
~andolph%onnty. 

Rice's prinp; .on Mnd Creek, Ran- 
dolph onn 

Rayston's ~ h $ b r t a  Spring& section 
3a. township eouth, range 25 west, 
Pike Connt 

~ara toga  ~pr%ga, ~nratoga, HOW& 
Conntg. 

8 a w ~ e r ' s  S ring, 2& mil08 eaat of Elm 
S ri? gq &eehingon Connty. 

~ c o \ y  s bprin s ,5  or 6 milea north of 
Warren ~ r a s l e  Connty. 

h t t v s  d u t e  sgghnr  spring1 near 
Blaok S rings, ontgomery County. 

y&n~brinfp, B u c y .  W h i t e  

Shover's Sprin seotion '7, townahi 13 
eonth, range !& west, Hempatead go. 

Used cdmmero io l l )  
prior to the war. 

Resort 

Unimproved. 

... :. 

1 

Resort. 

Do. 

Unimproved. 

--- 
................... 
................... 

.............. 
..............' 
................. 

................... 
120 

.................. 

............................... 

................................... 
Saline, chaly% 

ate, and snl- 
phnreted. 

~ h d y b e a t e  ..... 
Alkaline. ....... 
Alkaline, ohe 

Isbeate. . Snlphnreted.. .. 
Saline .: ........ 

.............--.-. 

ton County. 
State Salt S rings section 30 town- 

ship ll n o d ,  ran& 21 west, k m k -  
lin Connty. 

Sn ar Laaf Springe, Van Bnren ( 1 )  Co.. 
~nkqhur and Chal;vbeate Sprinks, 1 

mile fmm Hopemlle, Calhonn Lo. 
W p h u r  rp+ing# : 

Three miles from Clarendon, Mon- 
me County. 

Near Endere. Fanlkner County.. 
Near Fayetteville, Washington Co. 
Near Dr. Knykcndall'e. (V) Wmh- 

ington County. 

Sonth of Mnlvern, Hot Spring Co.. 

B t Snlphw Springe, Benton Co 
our milea east of Witherapoon, 
Hot S rin Connty. 

~n m t L n  6 township 1 north, 
nm e 17 west Pe Lonnt 

~ h o m a s  binera1 s ' r i n g 3  L n d  
Creek, Calhoun 8onnty. 

Tnrke Chalybeata Springe, near Crys- 
tal &rings Montgome 

Van  att ten'^ Spring, 2 XI:.",","& of 
Walnut Grove Cmsu Countv. 

Warm Gprings' (or Rioe's Bpring), 
Warm S rings, Randolph County. 

Whieenen!~hslybcate Springs. Kate's 
Branch of Onaohita, Montgomery Co. 

White Sn1 hnr Sprin 8 miles moth- 
west of 8ine ~ l n $  Be%ernon co. 

Witherspoon Mineral Springs, near 
Witherapoolq Hot Spring County. 

mitt 's s ~ r i n ~ 8 ,  Witt's Spring, s e a r c ~  
County. Do. 

Do. 

0 

..................................... 

82 

..................................... 

..................................... 

..................................... 

..................................... 

63 

bnr cmenconn 
Wittebwg Mlneral Spring, Witte- 

ww&y springs, alley, union ~ o .  

(i 

:. 
a 

60 

6 

) 

Sulphnreted .... 
.......... Saline 

Alkaline ........ 
C a r  bon  a ted,  

ohalybeate. 
Saline, ohalybo- 

ate. 

S u l p h n r e t s d ,  
chal beata,&c 

~helygeate . .  . .: 

................ 

............. 

................... 
MH) 

............... 
480 

................... 

.....- 

..................................... 
.....I .................. 

..................................... 

..................................... 

..................................... 
....................................... 

..................................... ......................................... 

..................................... 

..................................... 

..................................... 

..................................... 

80.2 

.: .. 
57 



MIXER& SPRINGS OF THE UNITED STATES. [ B a a  

Constituents. 

Total.. ............. .... . / 0.211 ............................ I--- 1 3.47 / 182.60 

I 
Eureka xonntain Ravenden Springs; Bs 1 Hot Springs. I ~'nllev 

8in Sprmg. , Spr,nr8, Spring*. 

Grainn Grains Grains Brains 1 p n ! Z . *  p a  a p m  gdton.. I p e ~  gat10n.~ 

I 1 I I I 

*P* and go, .nslgsts (lam). 
bIG. -Lux -0h.uwi~t and Blair, d y n t s .  

analyst (1860). 4 Wright lrnd M d ,  analysts. 

Sodium bicarbonate. .......... 
JIagnesinm caroonate.. 
J~a~'ne8inrn bicarbonate ....... 
Calcium carbonate 

......... Cnlcinm bicarl~onnte 
L i t h i ~ ~ m  rarbonate 
Iron carbonate 
Iron bicsrhonnte ........................ 
Sodium snlphate .............. 
Potassium unlpllate ........... 
Calcium ~ulphnte  
Aluminium 8ulphate .............. 
Sodium chlordo. .............. 
Potansiun~ chloride 
I l rmrs ium eirlu~ide 
Calcium chloride 
Calcinnl ailicate .......................... 
Clilurine. 
Iodine. ..................................... 
Bromine .................................... 
Iron sesqnioxide 
Iron.. ......................... 
Alumina ...................... 
Silica ........................ 
Organic matter .............................. 
Volatile matter 
Water .................. ... 
Phonphorio acid 
LOSS.. ............... ... .. .... -- 

Total. -............... 8.65 21.82 

Basee. 

.......... 
1G1.50 

21. I0 
Ammonia 

0.15 ........................... 
..................... 0.13 

0.47 1 .............. 
.......................... 3.97 ............. 
.......................... 

4.43 I... 
....................................................... 

....I .............. 
0.09 0.38 
0 . 1 3  0.23 ........................... 0. ll, 

..........I.. 
0.19 0.01 .......................... 1 ......................... 1 .......... ... .......................................... ...I 0.46 .................................................. 

Trace 
Trace 

I L........................... 
.............. 1 4.48 I. Y 

....................... 3.17 
.............. 6. 51 

12.66 
........................ 1 1.20 0. 27 

0. 78 
2.17 

2.54 0.81 
.............. .......................... 

.............. 2. 18 1.57 
....................................... 1.42 

.............. ::::::::: .... 1.. 2.98 

.............. ..... 1.24 
.......................................... 

o.ss{ ......,,,,................ ) I Trace 
........................... 1 .............. ............................ 

0.31 

................ ........................................... 

.......................................... 
0.38 .............. 

.............. 
0.02 

0.10 

0.45 
1.87 
0.70 ........................................................................ 
0.14 

............................I.......... .... 
I.... ............................ I 0.49 

I. fl9 

.............. .............. 

.............. / .............. ......................................................... 1.79 
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IXDIAN TERRITORY. 

The list of springs for Indian Territory is doubtless incomplete, as 
very considerable portions of the Territory are but little known, espe- 

0 cially in the western and northwestern sections. 
Although several places are mentioned on the list as resorts, they 

are as s rule uuimpmred and are used principally during the summer 
by persons who camp near them in order to use the waters for medicinal 
purposes. 

dlinc*aZ cgrlngs of Indian Territory. 

Con+lTonse Spline. Cherokee iqation.. 
H a r k ~ n ' s  Sulpl~nr  Springs, ' 2  miles east 

of Doaksrille, Clioctaw Sation. 
Kin-li-a-een S~r inen ,  l5mlles east of We- 

t ~ ~ m - k i  Crgek Sntion. 
011 * p r r ? i p :  

On Oil Creek, Sonth of Mill Creek, 
Chickasaw Nation. 

Eiglltnen rn~leu northeast of Tahle- 
<]nab. Ch~,rokee xatic~n. 

Six mlloq north of Claremore Station. 
Cl~rrokrn Xntion. 

Seco Springs, 3 ruilrs from McAlister, 
Choctaw Nation. 

SrhZphzfr qn-hys: 
Fiftv mi1t.n uonth of Erin Springs, 

~ l ; ickaa;~w h'ation. 
A t  Tul*a. Creek Sation ............ 
Sewn  miles from Clnromoro Station, 

Cherokc~o Nation. 

.. Snlphnreted, eha- I 
.... .................... 

lybeate, kc .  ; 
.......... 

3 ...... ~. ... Snlphnreted and : 
' I I ~halybt%te. i 

Resort. 

Ifas a re  utation among 
the  1nrEanlr. 

Resort in summer. 

Used in snmmer 

Available d a b  EM 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 Nstohitoches and Rapides. 

None of the medicinal waters is used coma~emially and those springs 
utilized as resorts appear to be mainly of low1 importance. 

* Walton describes only the De 80to Springe and the White Sulphur 
Spring8 of Catahonla. 

(251) 
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I 

Remarks. 

d b i t a  Spring, near Covington. Saint Tammany 
Parish. 

Belle Chener Springs. Calcaeien Pariah 
Ca-:or Snlphnr S p r ~ n g ~ .  Captor Snlphur Spnnge, C a t  

l'nris11. I 1 
L:!l)att'w Springs, near Corinpton, Saint Tammany ....I ......... 1 ................ I I 

. . .  
allnula Ii.lri-h. 

Cl.1111orl~r Springs. Claiborne Cottage, near Coring- 
toll Saint ?':in~manr Psrinh. 

n ~ t o n  Pa r i~h . .  ~r.n!ikrn'r Springs, 11ill.a Springa, Livin, 
UP Sot(, ?Ji~i<.~;tl  Springs, 24 niiles from Grand Cane. 

DI,  Soto I'iirisl~. 
H ~ I R P S ~ I O ~  S11i-~ngs, near Cor in~ tnn ,  Saint Tammany 

I'nrish. ................ Lnng'a Sprincs. neer Minden. Tebuter  Parish..  
. \ I~no~nl  Springs. 30 miles sonth of Cnstor Snlphnr ..: ................ 

Sl~riups, Cat:ihonln I'nrlqh. 
Snm;~rit:tn Sprinps, near Corington. Saint Tammany ' ................ 

I'nr ish. 

--- 

1 I 4M 
.......................................... 

... Chalybeate ... 
. .do ......... ................ 

................ .... 

.C?'rllp hu r upringg: I 
Spar  Corlngton. Saint Tammnny Parish ......... 5 ......... Snlphnreted, 

6.r. 
1 

; 1 C ha1 ybeate, 
k c .  

4 ...... 1 .................... 

Resort. 

I n  Calcarien Pnriqh.. .................................. 1 ............. .-:':.. ....... 

Local resort. 

Resort. 

Welch Sprincs. 1 niilr from White Snlphnr Sprlnpa, 4 
Catahonln Parish. 

White Stllphur Sprinps. White Snlphnr Springs, Cat- .... 
ahonla Parish. 

Local resort. 

.......... Chalrbeate ... 
......I S n l  hnreted ,.-..I a n 8  ohalrh- 

i i 

Reaort. 

Unimproved. 

Reeort. 

TEXAS. 

Walton's Mineral Springs of the United StaW 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 watera 
of which are on sale. Besides there are a great many springs at  present 
unimproved, but which have 10-1 reputations for the curative effects 
of their waters. Mineral springs exist in a t  lewt 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, bat sulphureted waters appear to be most namer- 
ous. The occurrence of free snlphuric wid in so many springs is nota- 
ble. Lamp- Springs, Burdett7s Sour Mineral Wells, the Sour Lake 
Springs, and Hynson9s Iron Springs appear to be those most widely 
known. 

(M2) 



w . 1  TEXAS. 

MiseraZ springe of Texas. 
, , 

Remarks. 

I 
...................................... Alum Springs, near Paige, Bastrop Co. ( I I l o /  

Barksdale Sprin , 20 miles west of 1 .............. Chalybeate ..... 
Jilnction City kimble Connty. 1 1 1 1 1 

Bauynn3 Ifinera1 Springs, near Viola, 75 ....................... 
Cnss Coonly. 

Bells Xinel.ai Wells. Blossom Prairie, 4 .............. Saline .......... , 
Lamar County. 

Bernmd Sulphur Springs, near Span- 
i-h Camp, Wharton Conn t~  . 

Bnrdett's boor mnera l  Wells, 7 miles 
north of Luling. Caldwell Conntr. 

Cardrrell Mineral Sprrug, Bmilesnorth- 
west of Lnlinq, Caldm-ell Counts. 

Farriao Springs, Carrim Springs, Dimmi 
mit Counts-. 

Cedar Springe, Cedar Mills, Grayson 
County. 

Chandler's Spring. Lampasas. Lump* 

................................................... I n  Angelinn County. 
~n ~ r a z o s  ~ o u n t ;  ................ I.. ... .I.. ...... I ...... I 1.. ............... I 

(253) 

sas Count< - - 
Chrclybeate springs: 

I n  Leon Conntv 
On Trinity Ricer Nadison Co 
A t  Sulphur ~pr idga,  IIopldns Co.. 
In  Morris Corrnts 
I n  Uowio County 
A t  ~ l fo rd ' a  ~ l n f f ,  ~ r i n i t y  County 
I n  Bell County 
F o ~ u  r~iiles eakt of Winnsborough, 

moo11 C O U U ~ S .  
Coleman Springfl, G miles southeast of 

Annona, Xed River County. 
Crabtree's Sour Wells, Sulphur 

Springs, Eopl i in~ Countr. 
Dalby Springx, Dalby Springs, Bowie 

Connty. 
DoiYan'i Sulphur Wells, Dnffau Wells, 

E~,a t l l  Connty. 
F a i r ~ i e m  Springs, Limestone County 
Gooch Mi~ieral Springs, Lampasas, 

Lampasas Countj-. 
Gnnpowcler Spring, 8 miles northeaat 

ol' Gilmer, Upshur County. 
Hancork Springs, near Lampasas, 

L a m p a w  County. 
Eanna S~)rincr. near Lam~asss .  Lam- 

Unimproved and IU- 
important. 

Ummprovcd. 

I+ 

loo 
5 

Local resort. 

1 

3 

2 

2 

7 

1 

Resort, and t o  soiiio 
extent commercinllg. 

Was once nsed locally. .................... 
.............. 

:to{ 
7 000 

............ 

Resort, and used corn. 
merci;~lly. 

......................................................... 

....................................................... 
........................................................ 

.......................................................... 
200 

.............. 

.............. 
1,600+ 

........ 

.............. 

Unimproved. 

Once nsed as  a resort. 

..................................... 

69 

...................................... 

Resort. 

Snlphureted .... 
Saline .......... 

. . - -. 
Sul hnretedand 

cfalyheate. 

........................................... ...................................... 

........................................ 
50-60 

61-62 

40 

....................................... 
...................................... 
..................................... 
..................................... 

Used to some extent 
as  a resort. 

Resort and water nold. 

Chdybeate ..... 

Chnlybeate and 
snlphureted. 

i 
Acid, c ha1 yb-  

eate. 
Chalybeate, k c  . 
.................. 

I 

Saline .......... 

Used commercially.and 
a8 a resort. 

Resort. 

Has loeal reputation. 

Used as  a resort. 

Usedcommercially and 
as  snmmer resort. 

Resort. 

Unimproved. 

Unimproved and nu. 
important. 

Unimproved. 

Do. 
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Xitiera1 spri~gs of T ~ E M  - Continued. 

rlineral q?+nqa-Continned. 
TKO ~nal& aonthmest of Linden, 

Caw Cnuntr. 
Sea r  R1i.L. Cherokee Connty. 

............... I n  Conrlio Connto. 
I n  Enstl:~ncl Countv. ......... 
Two rnrlen from Barwood, Gon- 

zales County. 
Folir milrs from Waelder, Gon. 

z:llen County. 
............. I n  rIanlr!n:tn County 
.............. Iu 1I;il~isou Connto 

At. 1:eily Sprints, HopliinaConnty 
I n  Iinoz ('nnnty.. ................ ............... I n  31:1riou Conntr. 

............... I n  TII~I:IRI Co~inrf 
Xenr Jl(;ont Enterprim, Rnsk Co 
I n  S r i l h  Colinty ............... 
Sontllrrvst of Coffeeville, Upahnr 

('ounty. 
In l'\ ler Connty ............... 
I n  I~ i l ba rge r  donntr. .  ........... 
Snren miles sonthEast of Will's 

Point. Van Zandt Connty. 
I n  \\'rlsou County. ............. 
Along T egua River, Wa~hington 

County. 
Mineral Welle, Mineral Wella, Palo 

Pinto County. 

C h a m t e r  of the 
mnter. 

.......... Acid.. 
.................. 
.................. .................. .................. 
.................. .................. ................. 
.................. .................. .................. 

Chalybeate and 
nnlphureted. 

Saline .......... 
U ~ e d  aa resort and t a  

some extent rom- 
rnercially. 

Xinesal?oclls: 
A t  Eulns, Cooke Countv.. 
At Allstin. Trnris Connty 
At Lnrrr~nce. Knufman Connty 

Count?. 

liins Conntr. 

Moseley's AIinrrel Well. Eristol. Ellis 

Pate  Sonr Well, Sulphur Springs, Hop- 

Pecan Spring. Lange'a Mill, noar 
Clrerry Sprine. Gillespie County. 

Pierlmont Sulphur Spr in~n.  10 miles 
northenat of Sarasota,  Grimoa Co. 

Porter's SpI.lngs. Porter's Springs, 
Houstoll (:onnty. 

~ e d  springs o r ~ a m t t  ~pr ingn,  near 
Eontoo 1:omie Countr. 

~ a r a t o c 8 ' ~ p r i n ~ s  (km'er ly  New Sour 
Lnlcr), S:rratofa. IIarclin Count,!-. 

Sere11 Springs, near Fort Davis, Pre- 
sidio Cr!unty. 

Sonr Springs. near Luling, Caldmell 
Count,y. 

Sour Lako Mineral Springs, near Sour 
Lake. lfnrrlin County. 

Snlp!lnr Splingn, sniphur Springs, 
Hopliinn Conlrty. 

Snlpirur Sl>rlnfs, near Black Jack 
Sprinra. Fsyctte County. 

~ S t d p l ~ ~ ~ r  spr1n.q.v: 
At Uillic:~n, Rrazos Connty ....... 
I u  Comal Connty 
OnPlurn Creek.:<+miIes eastof Ln- 

linx. Cnlilmcll Conntv. 
On Sanrlliv Cretsk. De \Vitt Co 
I n  El Paro Connty 
Thirty t n i l ~ s  west of Big Spring. 

Eon-nr~l Conntp. 
Sea r  Chvrry Spring, Gillesple Co.. 
I n  Gonzales Co~r~ i ty  
I n  Grimrs Connty.. 
A t  Jnsper, Jnnprr County.. ....... .............. In  Johnson County.. 

Ha8 local repntation. 

Unimproved. 

Do. 

Resort. 

Do. 

! 

Used commercially nnd 
aa resort. 

Do. 

.......... ........ 

Used as  resort to a 
limited extent. 

Resort. 

.............................................. 

............................................... 
....................................... 

Unim roved, bnt  llserl 
locnYllp. 

Locnl resort. 

I " 

Unimproved. 

Saline 

Acid.calcic, and 
chalgbente. 

.................. 
........................ 

(:halybcntc and 
sulphuretrrl. 

.......................... 
Acid and ualine. 

.................. 
Acid ............ 
Acid ............ 

............................... 
........................ 

50 

50 

....,...... 

...... 
60 

...... 

! 

1 

1 

1 

8 

2 
I 

............. 
21,600 

3 

......,........ 

...... 1 

...... 1:::: 
9 30+ 

.............. 
30 1.200+ 

13+ .............. 
3 

!........I ~ 1 
........................................................ 

....................................................... 

..................................................... ..................................................... 

...................................... 
.......................................... 

..................................... 

...................................... 

...................................... 

............................... 

................................ 
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Nineral spring8 of Team-Continued. 

Name and location. 

Sulphur rpnn r-Continued. 
1 ~ t  h d e ,  Live Oak County.. .. 
In Pecos County ................. 
I n  Polk County.. ............... 
Fifteen miles north of Annonq 

Red River Connty. 
I n  Somervell County ............ 
On Colorado River, m t h  of Sm 

Saba. Sen Saba Connty. 
Near Trinity Trinit County .... 
Twelve mild from Giotoria, Vlo- 

toria Connty. 
Eiahteen miles weetof Huntsville. 

Walker Connty. 
Sutherland S rings, S u t h  e r 1 a n d  

Springs, wZ- ~ o u n m .  
Taras Soar Springs (same as Card- 

well Mineral S rin ). 
Thorp's Springe, ~ g o r p %  spring, ~ o o d  

Conntv. 
Weaver'Well. Sulphur Springs, Hop- 

kina County. 
Wilson's Mineral We& Beaver Creek. 

15 miles westof Huntsville, Walker 

.................. Unimproved. .................. .................. .................. 

.................. .................. Locnl resort. 

................................ 
600 ...... Alkaline ........ Do. I I 

Acid dais and ............. I I cbAlybea(s. I .............. Chalybeste ..... Unim roved, but used I l&s. 

Constituents. 

Connty. 
WhiteSnlphwS r i n p  WhiteSolphur 

~ p r i n  s. cass 6ounti.  
, ~ o o t a n % V e b  Wootan Welle 8 milee 

from ~remohd  Robertson ~ 6 u n t y .  
Wreer'e S 12 miles north of 

huntsd, Walker County. 

, =endall Co. I Xincral Tells, Pnlo Pinto Co gz,": Mineral 
1 S p i ~ n r  P d o  Pinto i Imhr nittry 

TTf 11. Well. 

Analyses of mineral springs in Texaa. 

2 

I 

1 

Totd .......................... I 25.99 / 138.38 / 226.23 / 33.24 

1 W n 8  Grain8 i n  imin8 

- 

*C. F Chandler analyst (1881). 
'A.  erri ill, anhyet. 

(255) 

........ 
75 

Calcinm carbonate ............... .. 
l f n g o ~ i n n i  carbonate 
Soilium uulplinte.. ................... 
Cnlrinm uulphote ............. .. ..... 
JIa.lnrsinrn sulphate. ........ .... ... 
iilun~ini~~rn sulphate ............. .... 
lr6111 -111pl1otr.. 
Iron p~i~l~!-nTl~l~ate ...... ............. 
Socliun~ clil(l1ic1~ ..................... 
J'o:nssiuni c.l~l~ride 
C:ilci~~m chlc~t.ide.. ....... .... 
Cliloriiio in cl~lorides ................................ 
Alun~ininm oside ................. ... 
1ro11 osi~lr ........................................... 

............................................ 3Innnr.sin 
C ; ~ l c ~ o n ~  ................... .... .. ... 
Sillcn ........................ ..... ... 
Sr~lpbnric acid. ...................................... 
Vul:~tilo lnntter 
0rg:lnic matter .. ................... 
Lois.. .............. ... ...... .. .. .. 

*Leon Routt, analvat (1884). 
d With alumina. 

63 

...... 

pergnllon. pergallon: p c  c h  ' p e r g a l l ~ n . ~  
................................. 

............................................... 
5.05 
1.30 
9.82 

d5. 40 
....................................................... 

2.06 
I. $6 

.................................................. 
........................................ 

................ 

................. 
............... 

..................................................... 
................................. 
.................. 

................................ 
.................. 
Sulphureted .... 

Used to eligbt extent 
as a resort. 

UaedoommeraiaUyand 
88 a resom. 

Used locally. 

2.08 ................. 
4.66 1 ................ 

................ 10. 98 ................ 7. T,X 
13.2s 

0. 13 

0.95 
................ 
................ 

................................ 
................ 

................................ 

................................ 

................................ 

................ 18.84 

................................................ 
.......... ...... 

................ ' ............................ 
23.98 
1.24 

0'84/ 5 . 5 .  
0.51 

6.44 
46.83 

1.54 

0. :15 
67.25 

17.07 

1. R6 0.2? 
................................ 
1 9.8l 0.10 

................................ 
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A w l y m  of mineral rpritaga in TB-Continued. 

Sitrous n c ~ d  .................. Trace ....I .... .. ...... 
~ o l n t ~ l o m a t ~ t e r  ................ ............. .............. Organic matter.. 12.25 1 .............. 

- 
i 
pate s o n r v e ~ ,  

Constitnents. s t  Snlphnr 1 Sprhga' 

pergnllon.' 
Calcinm snlphate .................... S4.71 

................ ?~~annruinm ~ n l p h a t e  1 22.03 ...... ~'otxssinrn s u ~ ~ ~ ~ a t e .  ::... ...... 1 .............................. L \ l n n ~ i n ~ ~ ~ r n  fiu phate 
............... .................... 1;rr1 on8 ~ulpl la te  I: 

Irou finlpllntr ........................I 69.19 
..................................................................... Solnblt? uilirnteu 

Sodi1111l cl~lo~.i(lo ..................... I 5.02 
l l n ~ n r s i u ~ u  cllloride .................'................................ 
Litllinrn cl~lorido.. ............... ....'..... 
Slllra ............................... 1.95 

1 e a i i ~ s  Grain8 
per gnllo?l.d per gnl1on.e per gallon.' 

Calcium cdrbonate ............ 1 4.28 
Sodium eulr~l~ate  ............. 1 1.34 
Calcinm'8nlphxte ........... ..! 45. (is i 
Macneni~im ~ ldpha t e  .......... 24.33 
I'otnnsian~ sl~lphate ..... .....I 0.85 
. l l~~n~iniulo  rolpllnfe .......... / ?1.P4 1:::::::::::::: 1::: 

.................. 
...... 

........... ...... .............. ' 24.34 33.13 

Iron aulphatn 33.42 < 

Calcinn~ pl~osphate ..... 0.63 1 
Sodinrn chlori~le .... 1 1 . 3 6 ,  
Chlorine in rhlorides ....; 
Iron protosicln* ................ 1 . 0 2 .  ......................................... 

.............. Iron firg n io~ ide  .............. I::::::::::::::' 0.99 11.08 13.06 
~ r o n  oxi3o .. :... ......................................................... .............. 
JIanganrso oxide ............................ 0.54 0.57 
211~~miniuni oxide ....................................................... ............. 
~l lamiuium uosquioxide ..................... 1.22 1.56 .............. 3.46 

Total.. .................. 
I I I 

Wri h t  and Merrill, d p n t a .  00 F. Chandler &?net. ' 
bF. 4. W e  analpt (1886). (W. M. Mew, ahalp& 
*H. H. ~ i n w a d f e ,  enalyst #In nulphaten. 
'Jmn K. Wnght, anelpat (1882). 

(256) 

Sour Lake &finera1 Spring& 

Spring I o ,  7. 

Snlphnric noid ....................... 16.67 i 7.26  
...................... Tol;~tilo matter ...................... O r ~ a r ~ i o  matter 

Loqq 

Total .......................... 

13.11 
25.21 

Soils ................... .. 
llacmesie ................................... 
Calcium oxide ................................ 

14.58 
11.38 
25. PO 

Spring Xo. 0. 

Conatitnente. lWeae.rarnTell. 

................................. 

IVootau Tel ls .  
! 

Well So .  1. / Well So .  9. 1 Well So. 3 I Well No. 4. 

Silica ......................... 
Snlnhnna acid ................. 

............. 
17.40 
?i. 10 

Grains , Grains 
prrgal1on.b per pal1on.b ................................ 

2.63 1 L 59 
............................................... 

45.52 31.28 
17.20 7.71 ................................................ 

................................ : ................ 
........................................... 

1.42 3.28 
1.21 1 S59.07 

18.10 
y2.75 
OR. 11 

2 . E  1 ........... 
S6i.23 1 ~79.25 

Grains 
per gallon.' 

125.01 
16.17 1 100'08 

7.58 

I?. 18 
4'2. i 4  
133.84 
Trnre 

4. 0< 
86.41 
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NORTHERN CENTRAL STATES. 

The broad areas of Carboniferous rocks with underlying Devonian 
and Silurian strata that are ~pread orer so Inrge a portion of the 
Xorthern 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 iu those sections, chalyboatc?, 
ssline, and sulphureted springs predominate. Calcic springs are 
more numerous than in the other sections, while thermal springs are 
jnconspicuous, such waters as are referable to this class being derived 
alruost 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 uurnber 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. 

Summay for Northern Central Stutse. 

Ohio ................. .'b 

Indiana.. ............. 
nlinoia .............. 
X o h i g ~  ............. 
Wisconsin ............ 

............ Minnemta 
Dakota ............... 
lowe..  ................ 
Missouri. ............. 
Nebraska. ............ 
gansas ............... I 

Stat.8. 
Number of 

spring lo- 
oelitiea. 

Number of 
s p r i n g s  
analyzed. 

Number of 
individual 
syringa. 

Bomber of 
spring lo- 
o e l i t i e e  
need  ee 
reaorta 

N u m b e r 
used oom. 
merclally. 

Total num- 
berof en- 
alysee. 
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OHIO. 

The list of Ohio mineral springs is baaed upon material derived from 
the State geological reports. The Hst thus obtained, supplemented by 
information obtained through correspondence, was submitted to the in- I 

spection of Prof. Edward Orton, of Columbus, Ohio. Speaking of the 
list, in a letter, he says, " I t  might be indeflnitely extended 6r i t  might 
be considerably r e d u ~ e d . ~  Referring to the belt of black Devoniau ~ 
shale that traversee the State from Lake Erie to the Ohio Valley, he 
says: "This formation aa a rule yields but little water. The springs 
issuing from it, except a t  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 1 
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 
))roprietore, who call attention to them in one way or another. What is 
true of Adams County is equally true of Scioto, Pike, Ross, and Picka- 
may, and to a lees extent of the northern counties that hold the shale. 
The list in Delaware County might be increased to hundrecls. Tlic 
springe, that issue from the base of the formation often have good 
rolnme, 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. I There are considerable districts in 
whlch 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 alm that if all the aalcis waters were included 
the liet might be almost indefinitely expanded. As already intimated, 
we hare inclutled only those springs mentioned in the geological reports 
or of which definite information was secured by letter., 

A complete list would perhaps inclode the saline and brine bpriugs 
of the Slate, but they have becu considered in another place.' A small 
proportion of the springs rn utilized as resods and the waters of a 
very limited number are used commercially. 

I 

1 See Minenal baonrce~  of the United Stateq Calendor Y e w  1883 and 1864, uticle 1 



OHIO. 

Minbral epHw8 af  Ohio. 

Remarks. 

Resort. Adame County Mineral Springs, Min- 
ern1 S rings, Adsms Couiity. 

County. 

Ottnva Connty. 

~ n n a ~ o r i s  Sulphur Spring, Crawford 

Art,csiau Snlphnr Wdld, Oak Harbor, 

Bellbrook Ma:?;utic Spring, Bellbrook, 
Grecnc Countv. 

E i t t ~ r  ~ t t e s inn 'we l l ,  Bryan, Williams 
Connty. 

Bit,ter \\'ell, Hancoek County. 
Bitter Wcll, S e w  \Vinchester, Craw- 

ford Connty. 
Blue Rock Spring, East Cleveland, 

Coyahoca County. 
Campbcll '~ Spriitg. Pike County. 
Carey's Spring Lmwfbrd Connty 
~ a p t a l i a  ~ p r i n i s .  Cnealin, Erie County. 
Cedar Springs. sew Paris, Preblo Co.. 
Chnlgbentc springs: 

(Cipponito Urlcyrus. Crawford Co.. 
Sen r  Darrtoan, Butler CCunty ..... 
AtNew Comerflf~wn,Tusca~awa&o 
S o a r  Eaton. Preble County 

Chalyboate and Sulphur Springs, near 
T e s t  Charleston, Miami Coontv. 

Chr~ucmith's Black Solphnr S rings 
( fo rm~r l r  Mershon's), Locust $r:rbvc, 
Adams County. 

Cincinnati Artesiln Well (1,245feet1, 
Cincinnati Gas-Works, Hamilton Co. 

Cincinnati Sulpho-Saline Spring (arte- 
niau re11 24U feet), Cincinnati, Ham- 
ilton Connty. 

Coyrland's Iron Spring, Locust Grove, 
Aclnm* Connty. 

Cran-fortl ~ u l p h i r  sprin , Crawford Co 
Cuynlloga Lithia a n f  Magnesia 

Springs, 10 miles south of Cleveland. 
Cn-a l~oga  Connty. 

Delnwaro White Sulphnr Spring, 
campus of Wesleyan Unirersity, 
Delaware, Delaware Count,y. 

Eaton Xincral Well. Eaton, Preble Co.. 
Elect,ro-Xagnet.ic Springs, near Wood- 

stock, Chnmpaign County. 
Erkenbrccker's Salt Well (371 feet), 

Ludlow Grove, Hamilton Oonuty. 
Green Mineral Spring, Green Spring, 

Seneca Connty. 
H o w l a ~ R  S p r h p ~ ,  e m t  of Warren, 

Tmmbnll Cwnnt,j-. 
Enisrly's Sprinzn. 8 miles northeast of 

l inc,~rua, Crnwl'ord Couuty. 
Len-a-pe MnE~letic Springs, Delaware, 

L)elawarr C:ountv. 
Lewis Centro Suli)hnr S ringa,Loais 

Centre, De1;~vw.o county. 
Massie's Sulphur spring, 5 milos sonth 

of Locust Grove, Adams County. 
Messinger's Sulphur Spring, 2f miles 

northwest of Locnst Grore ,bdams 
Connty. 

dlineral springs: 
Sea r  Xenia, Greene County. 
Xear Chsrlestown, Portage Co.. 
A t  Wilhrforce Greene County 
southwest of Ejton, Problo Cointy 
Near Cnmborlaud, Guernsey Co.. 
S e a r  Edinhurg, Portage County. 
Near Freedom, Portage County. 

Used commercinlly and 
a s  a resort. 

Resort. 

Unimproved. 

1 

........... 

1 

3 

2 

1 

4 

1 

11 

2 

...... 
1 

8 

Used to small extent aa 
a resort. 

..................................... 

..................................... 
60 

........................................... 

........................................... 
...................................... 
....................................... 

..................................... 
............................................. ..................................... 

62 

..................................... 

............................... 
4% 

50 

47 

..................................... 

............................................ ........................................ 
......................................... 
....................................... 
....................................... 

............. 
.;. 

.............................................. 

5601 

................... 

............. 

............. 

.................. 
.............. 

................... 

................... 

1,100+ 

................... 
375,000 

................... 

700 

. A : : .  ;.. 
60 

............. 

...................... 
W9) 

Waansed commer~ially 
and as  a resort. 

..... 

...... . Calcio .;. 
. ,  . ....................... 
. . 

Saline, snlphn- 
reted. 

.......... Calcic 

Chalybeate, snl- 
phureted. 

.......... ....,.. ; 

Snlpho-saline ... 

.... do ........... 

Chalybeate ..... 

Alkaline ........ 

........................... ;... 

..; .. 
................. 
Saline .. ;... .... 
.................. 
Sulphnteted .... 

............................... 
Alkaline, calcio. 

...................... 

....................... 

Snlphnreted, &C 

Chalybeate .....I 

Used oammeroielly. 

Used commercially and 
as  a resort. 

Do. 

Reeort. 

Summer reso&. 

Used commetciully and 
ss b resort. 

Has been a resort to 
some extent. 

Small and nnimportant. 
Do. 

Used locally. 
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Remsrks. 

Used commercially and 
as a resort. 

Resort. 

Uaed locally to  some 
extent. 

Is a local resort. 

Unimproved. . 
DO. 

DO. 

h r t .  

Used mmmeroially and 
as  a reeort. 

0x100 a T B M ) ~ ~ ;  n n i ~ l -  
proved now. 

Character of the 
water. 

R 

$ - 
2 
m 

2 
6 

$ = 
2 
g <  
c e  
too 
.a .- 
1 

--- 

Name and locution. 

M i w a l  spn'nga -Continued. 
Sea r  Hudson. Sn~nmit  County.. 
h'ear Iclaho. I'ikcr Cnnntv 

d 
2 
.c 
B 
c 
0 
r 
2 
2 
E k  

S e a r  Lofli, Mt,clinn Col~ntr  
A t  Milton Cmtrr .  V*oo~l County. 
Sea r  Znne~rilln. 3I11alrin~um Co 

Mincrnl Kt 11, Xo~.wnlii. l1i1ro11 Co 
Neanrlc 3 lnpe t io  Sprinrn, Newark, 

Licking Cnunty. _ 
Ol~io ala=netic 3pring. Magnetio 

Springs, Cuiou C O I I I I ~ ~ .  
Srnalloy's Elack Sul1)1111r Spring.6milea 

eaht of T,o,.n3t (;r .vr, A~lamn Co. 
Strykrr Uinrral Well, Xtryker, Will- 

i n m ~  Couuly. 
Snllihnr nnfl C:halybeate Springs, Penn 

Torrnsllil~. hforrow (?) Cnonty. 
StllphllT bp7<,198: 

Sear  flrnllnrli. Perr;~ County 

IIalf n i l@ north of Lynchburg, 
IIirhland Conntr. 

A t  BluEron, Allen County 
At  U n r l v ~  Sp r in~s .  Carroll Co 
Near Dvfiance, yvtiance Co 
Ncar Delhi, lInn*~lton Conntg 
Near Eaton, I're1111. Conntv 
I n  Xilton Townsllip, Malloning Co. 
On Olentnupy Rirvr, Drl8~ware Co,. 
A t  Now Phi ldelph~a,  Tuncamwas 

C0nnt.y. 
I n  Rileley Township, PutnamCo 
I n  Scioto Townsh~p, Delnware Co 
A t  Sulphur Sprinn, Crnrrford Co. 
One mile eaat of Zoar, Tnucnmwas 

Count-. 
Near Sulphur Orore, Montgomery 

Countr. 

........................ 
....................................... ........................................ 
..................................... 

52 

..................................... 
50 

..................................... 

........................................... 
..................................... 

......................................... 
............................................ ........................................... ............................................ ..................................... 

..................................... .................................... 
......................................... ....................................... ....................................... ..................................... 

1 

1 

Saline .......... 

Alkaline. caloio. 

.......... S a h e  

..... 

............................... 

....................................... 
......................................... 

..................................... 

......................................... ..................................... 
.................................... 

..... 

6% 

...........................................-- 

1 750 

........ 

....................................... 

.................................................. 
.................................................... 
.................................................. 

............. 

400 

4 600 

6ulphur welts: 

Chalybeate ..... 

.... Snlphnreted 

.................. 

(a601 

In  Beutou Township. OttnwaCo.. 
A t  Lh~rgrns. Crswtbrd Co0nt.y. 
I n  Drfianca Countr.. 
1n Ottawa Townsl;ip, Pntnam Co.. 
I n  1':iulding Couutr 
I n  '7x1 ~ e r c  Couniy 

Tnwawa Springs, Wilbf~rforce. Greene 
County. 

Whito Sulphur Aprinns. Adatna Co 
White ~ n l p h u r ~ ~ r i n & , ~ a t l ~  ~ o w n s h i p ,  

Allen Conntv. 
White Snlphdr Springs, White Sol- 

hnr. Doleware County. 
p$,,audot Maruetic Well (Matthew 

$~.ian's TTelG, 5miles north of Upper 
handuskr. \Vyanclot County. 

Yrllow Spring, Yellow Springs, 
Greene Conntr. 

Yellow Springs,'ClarLe County 

2 

1 

1 . 



Gasss. 

Snlphnreted hydrogen ........ ............. ............. ............. ................. I Carbonic acid 10.32 12.63 .............. 1. 

Awlye88 of mineral epringe in Ohio. 

I -  
Total.. ............... .. . , 1 8 . 0 8 I  19 .901  .............. 1 .............. ........ -..- 

Constituents. 

Solids. 

Magnesium carbonate.. ....... 
Calciu~u carbonate ............ 
Ferrous carbonate. 
Sodium sulphate 
~lacnesiunl  aulphate 
Calciu~n sulpl~ate ............. 
Potassium sulphate 
Aluminium sulphate 
Sndi~~nr phosphate. ...... .... 
Sodiunl chlo~.ido. ........... ... 
~Ingnesium chloride ........... 
Cnlcinu~ chlnri~lo .............. 
l'otnssium chloride ............ 
Lit l~inru chloride.. .......... .. 
Alnniinium chloride 
Iron chloride 
Soclinm bl.omide 
Xagnesium bromide .......... 
Napnesium iodide ............ 
Iron oxide.. ................... 
Silica ...................... .. . 0.49 0.79 15.87 19.31 1.22 
Loss .................... ..... .............. 0 .  .......................................... ------ ----- 

Total .................... 617.32 / 642.16 515.82 791.68 5,538. 10 -- 

Cincinnati 
Artesian 

\Yell. 

Uraina 
per gallon.. 

8. 14 
17.33 

........................................ 
.......................................... 

...................................... 
27.27 

......................... 
................ 

519.60 
18.14 
22.26 
3.27 

............................ ....................................... 

0.26 

Constitnenta 

Gar. 1 cmk insher 1 j / 
Carbonio acid ............................... 96.48 .......................................... 

Solids. 

Magnesium carbonate.. ....... 
Magnesinm bicarbonate. 
Ca lc i~~m carbonate ............ 
C~~lcium bicarbonate 
Iron carbonate ................ 
Iron bicarbonate 
Nazneaium ~ulphate  
Calcinm sulphate 
F'otasainm snlphata .......... 
Iron ~nlphate  .............................. 
Sodium chloride. .............. 
Mngnesinm chloride ......... 
Calcium chloride.. ............ 
Potanninm chloride.. 
Pc~ tas s i~~m bromide 
Iron oxide 

.................. Alr~nlinn .... 
Silica .................... .... . 
P ~ t a s s a  
O r ~ a n i c  matter ............. 
E:alro-snlphnric acid 

.................. Total.. 

'E. 8. Wayne, wlpt ' 1wa. * 0. I?. 13toddard, .naysf. 
' s a DonglMo, d p t  (1810). 

*E. R Wayne, d y n t  (I=). 

(261) 

Cincinnati 
Sulpho-Ss 

line Spring. 

Grains 
ps+ gallon.. 

9.13 
19.34 

29.20 
2.30 

.................................................... 
1.34 

534.77 
17.27 
22.19 
3.95 

......................................................................... 
...................................................................... 

0.39 

1 Len-a-pe Magnetic 
Electro- Green 1 Springa. 
Mamotio 

Spring No. 1. Spring No. 2. 

0.19 1 0.30 
0.37 0.43 

Stryker 
Mineral 

Well. 

Uraina 
per 

11.41 .................................. 
26.24 

...................................... 
0.16 

........................ 
.......................... 

2.91 

13.64 
2.12 
4.22 

........................ 
......................... 

................................................. 
.............. 

0.24 
.............................................................. 

0.39 

61.33 

Cnyahoga LithiaandMag. 
nesia Spiings. i E! .urb?eck- 

Lithia Well. 

Grain8 
per gallon.b 

11.08 
0. H2 
4.14 

116.64 
120.39 

4.38 

222.19 

2.74 
17.67 

1:::::::::::::: 

Groins 
per 

2'2.39 

19.70 
..................................................................... 

36.14 

I I H Salt 
'a'ell. 

~ i t t e r ~ & , r . l  

: 
........................................ 

Grains 
per gallon."par 

............................ 
8.75 
0.47 

11.43 
172.07 
GO. 16 
1.57 

515.61 
...................................... 

8.05 
............................ 
............................ 
....................................... 

4.26 

........................... 

-- 
Graina 

per gallon.. 
............. 

........................... 
68.30 

............................ 
9.93 

.............. 

I 

- -- 
U a i ~ e  

yali.nn." 
14.06 
0.33 

.......... 

.............. 

............. 
6. 07 

............ 

.............. 

4,330. 10 
54'2.04 
786.61 t 

.............. ' 
............................ 

53.46 
28.21 

........................... 

............. 
185.34 

231.-86 
118.96 

............................ 

............ .............. 
2.68 .............. 

.............. 
4.49 

621.51 

Grains 
p e r g n l l ~ n . ~  
.............. 

15.21 
............................ 

27.42 

0.93 

G-raina 
per gallon.* 

12.11 

17.73 

.......................................... 
2.31 
5.12 

.............. 
................................... 

2.15 

.......................................... 

......................................... 
0.41 

Trace 
.............. 

Trace 
0.81 

------- 
40.64 -- - 

105.41 6.20 
.............. 1.34 

6.53 .............. I 3.35 

............ 
2.48 

16.76 

0.08 
6.10 

.............. 
.................................................................. 

216.4Q 

.......................................... 
0.63 

0.54 
............. 

0.05 

0.03 

55.70 --------- , --A 
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Analyer c*4nad rpringo C Ohio-C~qtinned. ' 

r W a  e and looke, mdyata. r N. W. Lord. dp t  (1882). J. Lang Cmelle. 
b E .  ff?wayne, d y a t  (1882). d& Fennel. malybt. 

With the exoeption of Missouri, Indiana is credited in our list with 
more mineral-spring localities than guy other of the Northern Central 
Statee. The geologictal formetion being the artme as in the neighboring 
States, me naturally find that the springs are slso similar, and, aa in 
Ohio, Illinois, and Kentucky, the sulphureted and chalybeate water8 . 
are most abundant. About the same number of localities me utilized 
for resorts as in Ohio and about ae many of the waters are ueed com- 
mercially. We art, able to p m p t  twice as many analyses as in the 
csse of Ohio, but there are still some twenty-four springs the chemical 
characters of which are unknovn. Brine springs exist in various por- 
tions of the State, but do not seem to be so numerous as in Ohio. The 
~pr ings  mentioned in the Stsh geologiwl reporte of Prof. E. T. Cox 
form the basia of the list, and from the same soproe a h  many of the 
analyses have been taken. . 

(262) 

J , i t l ~ i ~ ~ u i  chloride.. ......... ... ........................................................ 
Soq'lnm bron~idc? T n c r  
Socli~iru iodide 0. 21) 
lnrn oxiilo .................. .............. 
~ \ l ~ ~ m i n a  ................................... 
Silica. ...................................... .............. 

...................... U l a n i a  matter 

Total.. ................. 26.19 303. 27 
- 

Cedar 
Springa : 

W u h i n c t o n  
Spring. 

&aiw 
per gal1on.d 

2.28 

5. eZ .......................................... 
a. BB .......................................... 
L 82 .......................................... 
0.18 

......................................... 
1.24 

2.13 
0.98 

........................................................ 

........................................................ 

Bellbrook 

'$z,"p 

&&ns 
per gallon.. 

7.20 

15.52 

0.03 

1.20 
1.07 

0.85 

Constituents. 

M i n m c a r b o n a  t e  
Sollium bicnrbonate 
I l a ~ n e n i o m  carbonate 
3 ln~nrninrn  l~icarhonate. 
( ' n l v i ~ ~ m  c~arbonnte ............ 
( ' . i l ( . ~ ~ ~ r n  I~lcnrbonate 
T'otnrrium rerl!onate 
Ir(t11 r-nrlionnto 
Iron llicarbonate ............................ 
Socliun~ ~11lp11ate 
hl:~.mc.niorn nulphate 
(: ;~l<.iun~ 8~1lpllate ............. 
I'olnrsi~im sulphate 
S:!tlinrn pl~onphnte 
C:llcllirn phonpl~nte .............. S ~ ~ ~ ~ I I I I I  chlr~riclu. 
3l:icnesiau1 cllloride .......... 
(::~lciuui chlori~le .............. 
Po::issi~~ni chloride. 

Blue Rock 
Spring. 

&aim 
per gallon.c 
.............. 

1.00 
56.81 

3. i5  

6. 75 .............. 
.............. 
.............. 

............................ 
5.25 

.............. 
210.25 

Yellow Oh,o Mag- 1 ~e,. 8pri.g. 

-- 
(fraina 

psr gallon.. 

..................................... 
................... 

19.57 
........................ 

......................................................... 
............................ 

........................ 
1.35 ......................... 

0. 15 
0.17 
1.5& 

ff ruin8 
gsr ga2lon.b 

....................................................... 
...............................................-.............-..-.. 

17.61 .............. 
19.20 

................................................................. 
0.18 
0.42 
2.30 
3.27 
0.22 

.................................................................... .................................................... 
0.70 

................................................................... 



Nune bud location. Character of the  
water. Reluarke. 

A g u e  Chalybeats Springs, near R k r  
x-ille. Pike County. 

Albert's Sulphur 5 rinvs between 
French Lick an? #e;t Baden, 
Orange County. 

Anderson Spring, on Fall Fork Creek. 
Bnrtholonicm County. 

Anderson Mound Springs 3Jmi l e sw~t  
of Anduraon AZa(Huon bounty. 

Artesian ~ c l i  (ROO feet), Rensaelaer. 
Jasper County. 

A iocn  Mineral Spring, Avoca, Law- 
rence County. 

Azalla Minerdl Springs, 2 miles north 
of Asalia, Bartholomew County. 

Bnrlom's Thermal Well. Shelby Co.. 
Benham'a Car.bu~.etrd Saliuo Well, near 

Nlfllin, C~.awtord Cotinty. 
Blue Lick, Blue Lick, 1 mile eaat of 

Charlustoan. Clark County. 
Boger Sulphur Springs, Willlamaport, 

Warren Connty. 
Carnoron Springs, Warren County, 41 

miles nor!hwest of Attics. 
Central Spnngs. 5 miles east of Shoals, 

Vnrrin County. 
Chnl?/bmie epringe: 

Inseo. 8, T. 8, R. 10, nearGraysville, 
Sullivan County. 

I n  uec. 21 T. 11 It. G ClavConnty 
In sec. 2 1 ' ~ .  11'~. 5 ' ~ l a ' ~ C o u n t g  
Hino miies ndr thebt  o'f Muncie, 

Dclawsre County. 
In Rochester. Fnlton County 

Chalyb~nte  a?id ealz?ie springs: 
In  Pntuam C o n n t ~  ............... .( 

& 

$ += 

2 
a 
a 
g 

a ... 
;L 
< 0 
$ 
P 

g g  

& ! &  
2 
3 
gg 
.zA 

q k  

a 

1 

1 

2+ 

5 

............. 
............ 

.............. 

...................... 
l, 200 

........ 
.............. 

.................... 
.................. 

.................. 
1,100+ 

............ 

I n  b'lo~d County 1. 
Insec.lI.T.21.k.8WamenCo . .  1 
~ e n r  Browns~omn, Jackaou county 
I n  J eflersonville, Clark Coimty 
Near Scottnburg, Scott County.. 
Soutb of Williamsport. IVamen 

County. 
Renr Sb'ericlen Hamilton County.. 
 car ~ : ~ m b r i d ~ o  c i ty ,  maSne co . I .  

Clarli's Wull. Crawford  count^ 
Coats's Spring (same as  West Sara- 1 

toca Splings). I 
Corydon Artesian Well. Corydon, Har- ;. 

riuon Cuuntp. 

................................................. 

.................. 

................. 
........ 

.............. 

1,100+ 

.................. 

.............. 

.................. 

If 

(2'33) 

De Gon~a  Springs, De Gonis Springs, 
Ta r r i ck  Cc.untv. 

Enton's IVhite Sulphur Well, sec. 35, 

..'../ 

53 

51 

50 

53 

.................................... 

50 

.................................... 
...................................... 
...................................... .................................... 

.......................................... 
.................................... 

2 

.................................... .................................... 
......................................... 
.................................... 

................................... 
.......................................... 

5Q 

59 

.................................... 
65 

51 & 
53 

.................................... 
43 

.................. 
..................I Unimproved. 

! 
Chalybeata .... .i Has a local repntation. 

T. :I. 1L. 1 E.. Crawford County. 
Fai r  Ground Springs, near Lawrence, 

do ........... 
Sulphnreted .... 
.... do ........... 
Chalybeate ..... 

Snlphnreted .... 
Saline .......... 

Sulphnreted .... 

Caloic, carbon- 
ated. 

Chalyheale ..... 

Saline, chalybe- 
ate. 

................................... 

Saline, snlphu- 
reted. 

Saline, chalybe. 
ate. 

Saline, snlphn- 
reted. 

Saline, sulphn- 
reted. 

Carbonated. al. 

Iyheate. k i u e  cha-i 
Salino, snlphn- 

reted. 
Chalgbeab .... 
S n l p  h n r e t  ed, 

chalybeate. 

Saline, snlphn- 
reted. 

Marion Countv. 
French Lick Springs, French Lick. 

Orange Connty. 

Unimproved. 

Improved. 

Local reeort. 

Has local repntation. 

Unimproved. 

Resol* water to be sold 
in fnkre. 

Resort. 

Unimproved. 

Resort. 

Do. 

Used commercially and 
as a resort. 

Reaort. 

Do. 

Hssalocalrepatation. 

Unimproved. 

Used oommercially and 
as  a resort. 

13 

Greencastle S rings, near Greencas- 
tle, Pntnarn Eounty. '+ 

Hartford Sulphur Springe, Hartford, 
Ohio County. 

Hartsrille S dug. Hnrtsville, Bar- 
th~lomem d n n t i .  

Hamkins'n C halrbeate Springs, Rich- 
mond. Wayne'County. 

Hiprins S p r i n ~ ,  near Orangeville, 
OrangeCounty. 

nosen Saline Sulphur or New Point 
Comfort Spring, Blue Lick, Clark 
County. 

1 
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Remarks. 

Orleans. O r a n g ~  County. 
Haffstetrar'm ChalyheaW Springs, near 

~ho;rls, ~ a %  Clvnntr. 
Incliatr Sprinns flec. 7, T. 4, R. 3, near 

1n.li.u Springs. Trinity Springa, 9 
~ o ~ l e s  north of Shonln, Martln Co. 

Inlow Springs. 4 miles sontheast of 
Muncic. Delaware County. 

Knnnal Spnng, Rensaelaer. Jasper 
County. 

TL~~c'H Niueral Springs, l+milea sont,h 
c ~ f  w ~ l s o u ' ~  Smtcll, near Blue Lick, 
Clark County. 

Knizhraron-n Sprinps, 2 miles from 
Knightstom, Henry  count,^. 

L a  Fayette Arte~inn Well. La Fayette. 
Ti pecanoe Connty. 

~am!dm'a Mineral Springs, on Loat 
Rirr,r. Orange County. 

Lodl Arke~ian Well, svo. 35, T. 18, R.8, 
Fountain County. 

Ma>-ti(.kI'~ Spnng, Pleasantville, Snl- 
I~r:in County. . 

Marion Artesian Well, Xarion, Grant 
Co11nty. 

Milburn Springe, near Winslow, Pike 
Conuty. 

Minerra Mineral Spring, near Law- 
rence. Marion County. 

Mineral npringe : 
At Coritrerille, Wayne County.. 
Near Blue Lick. Clark County 
Lu Car Towuphip, Clark County 
Near I I e n r ~ ~ ~ l l e  Clark Countv. 
A t  Xen- ~\dclle&wn, HarrisonCo. 

Nenr Mnddv Fork Monroe Town. 
ship, Clark Con:ty. 

At  S e v  Providence. Clark Covnty. 
NearPle~~antv~Ue.SuUivanConnty 
Near R e n e ~ e l a ~ l ,  Jaaper Connty.. 
Near Jlaywood, Hariou County. 
I n  flect~on 17 Qreene Township, 

J a v  County: 
In  iection 35, Noble Township, 

J a y  County. 
I n  WarrenCo.,nearCameron Spring 
Near IIomer, Rnsh Countg.. 

Has a local repnation. 

Used commercially and 
88 TBSOPt. 

Has a local reputation. 

Impmved. 

Uakd commercially. . 

...... 

and snlphu- 
reted. 

2 ............ Chalybeate ..... 

1 l, 800 53 / Snlphnretd  .... 

Once used ae a resort, 
n o r  occnpied by Sol- 
diers' Orphnn EIome. 

Uued commerciallp. 

Unimproved. 

3 

1 

3 

...... 

Sear  Coense, Whitley 
On river hank, 1 mile from Reuse.[ A 

laer, J a ~ p e r  Coonty. 1,800 
Fonr to 8 miles east of Rensselaer, .... ........... Jaaper Conntp. 

.................................... Mineral Sp r ing~  and Artesian Wells, 
near Rnahrille Kosh County. 

Mineral ~ r t e s i a h  Wells, West Rnsh- .............. Chalyheate ..... 

Do. 

ville Rush Connt r. 

Jay' County. 
~ i n e r i l l   ell, ~ e w '  Monnt Pleasant. 

Ott's Well, Millin, Crawford County 
Peacock Spring, f mile from Renane- 

laer, Jasper County. { 
Rocheutsr Chalybeate Spring, Raoben- 

ter, Fulton County. 
Sand Creek Mineral Spring, near 

Azalin, Bartholomew County. 

Local repntation. 

150 

.................. 

480 

.............. 

............. 

.................... 

..................... .................. 

.................. 

,. 

Unimproved. 
Reaort. 

(264) 

...... 
....... 

48 .................. , 
I 

Chalyheata ..... I 
I 

68 
, reted. 

............................... ...... 
....I Saline, anlphu- 

..................................... 
514, Chalybeate ..... 1 i 

................ 
.................................... 

......................................... 
....................................... 

.................................... 

.................................... .................................... 
...................................... .................................... 

. I.--. ........I... 

........I. 

I 
do .......... .! 

I , 
I 

Snlphnreted .... / 
I 
1 

Saline .......... 
Saline snlpho- 

r e td .  

Snlphnmted .... 

......._.._.................. 

.......... Saline 

....... ........... do 

l l { l ~ m i 1 5 2  ..... - 1 . .  
1 / 500 54 

Sdphnre td - . - .  

............................ 
..... Chalybeate 



INDIANA. 

Mineral M n g u  of India~a- Continued. 

Remarlrs. 

Resort. 

Local repntgtion 
Unimproved. 

Do. 

Resort. 

Do. 

Do. 

Used commercktlly and 
aa a resort. 

Do. 

Name and location. 

Shelbyville Thermal Well, Shelbyville, 
Shelbr Conntr. 

St. Konan's IVell (30 feet) Boone 
Township, Ta r r i ck  Count; 

S d p h ? ~ ~  uprinq8: 
At  Sulphur Springs Hen County 
One and n, half mileaeast 3 a e n r y -  

rille, Clark Connty. 
Near Maywood. Marion County. 
Nenr Xvns~elaer, Jaupor County 
I n  Lavrence Connty 
On Flat, Rock Rlrer, sonthern part 

of Shrll>y County. 
In aection 17. Gr$ene Township, 

J a r  County. 
I n  section 34, Greene Township, 

J a y  County. 
Sulphur Well, 8 miles sonth of M m n ,  

Crawford Connty. 
Tar  Sprin 8, scc.' 15, T. 3, R 1 west, 

~ r n w f o r f  County. 
Terre Hante Artesian Well, Terre 

H a u h ,  Tigo Connt.y. 
Thomas's Mineral Wells, FonnMn Co. 
TrinityHpring~. Trinity Springs, Mar- 

tin (,ountr. 
Van Cleave 'Mineral Springs, Craw- 

fordsrille. Montgoniery County. 
Vickermau Sprinnn arc. 7, Nineveh 

Township, ~ o h & d n  County. 
Vine's Springs, Vine's Springs, Ripley 

Coants. 
West  lraden Springs, Weat Baden, 

Orange Count,y. 
West  Saratoga Springs, West Sara- 

toga Spring$ P ~ k e  County. 
White  SulphurSprings. PikeConnty.. 
White SulphurSprinys, Bedford, Law- 

rence County. 
White Sulphur Springs, Indian Creek 

Township, Lawrence Connty. 
Wyandotte Spring, 5 miles northeast 

of Leavenworth, Crawford Connty. - 

c $ Character of the  
0 $g - water. 

P 

1 

...... 

8 

4 

3 

7 

5 

.............. 
30 

80+ 

................................................... 

.................. 

.................. 

.................. 
18, OW 

............ 

400+ 

1,500 

................. 

.................. 

0 

76 

50 

30 .................................... 
...................................... 
................................... 

.................................... 

.................................... 

.................................... 

.................................... 

67 

57 

.................................... .................................... 

.................................... 

.................. 
Saline .......... 

Snlphnreted .... 

.. 

Saline .......... 
Saline, snlphn. 

reted. .......... Saline 
Saline, snlphn- 

retrd. 
Chal~beate  ..... 

.............................. 
...................... 

Alkaline. saline, 
anlphumted. 

Carbonated ..... 

Saline, sulphn- 
mted. 



M I N E W  SPRINGS OF THE UNITED STATES. 1 B W . l  ~ 
- 

Conatitnents. 

loil~nv ........................I Tram .............. 1 ............ 
Inuol111)le silicates ............. 1.GO .............. I ............ 
Loss mil uniletemhed ....... 1 3.59 I...... ..................... 

8olid.s. 

Mapeainm bicarbonate.. 

Total.. ............ .. .... 24.00 7,240.80 / 121.00 

Qams. earaim 
iX&c inchca. 

Carbonic mid ................. 6.473 .............. 
Sulphnreted hydrogen .., ...... 

Conatitnents. 

........................................ Calcium carbonate 16. OU 
.............. Calcium bicarbonate .......... 10.90 795.91 

Iron carbonate ................ 1. 18 10.71 4.00 
Sodinm sulphate ........................... 25. 84 25.00 ......................... Potassiuni s~rlphmte 28.06 7.00 ........................ lkli~~~uesiam nulphate 104.54 56.00 
Calcium sulphate. ............ 8, 87 34.82 4.00 
Calcium p h o ~ , ~ h n ~  :.... ... .... ............................ 2.00 
Sodium c i l o ~ ~ ~ l o  ......................... 6,025.89 ............. 
Calcinm chloride ........................................ 4.00 
Magnesium oslde ............. Trace ........................... 
Alkalies.. ..................... Trace ........................... 
Silica .................................................. a. 00 
Aln~nina ...................... Trace .......................... 

Qrains u 
imp. gal&.. 

................... 

French Lick Springs. 

Qralna er 
hp.gall%a.b 

215.23 

Solidd. @rains e+ 
zcinegai8n.d 

Sodium carbonate. ...,........ 10.52 
Magnesium carbonate.. ....... 
Calcium carbonate 

1 4.50 
20.29 ............ 

Grains 
par gallon.. 
............. 

Proearpine 
Spring. 

&oinsper 1 eatnspar 
imp. gallon." wino gallon.' 

Pluto'a Well. 

Potassium cnrbonate. ....................... 3.32 ............. 
11 .o~  carbonate ............... 2. 49 { :.. ......... Trace 
Alr~miuiam carbonate.. ....... ...................... 
Sorlium sulpbnte ............. 1' 36.721 4.071 22.37 

............ R)tau8ium iulphate ........... 1 .............. 1 1.11 
hlapesium snlphate.. ......,. 29.33 66.81 ( i 18.12 
Cnlcium sulobato ............. 141.00 15.61 60.59 ..... 

............. Alilmininm sulphate 
Soclinrn chloricle. 00.02 140.64 
Celcinm chloride ....... 32. YO 5. 35 
Potassium chloride ............ 5.01 1 .............. ....... 
Maenesinm chloride. .......... 1 8.05 1 6.10 1:::::: ....... .............. Iodides.. ...................... ............. 
Ilromidea ........................ .............. ............ 
1 1 . 0 ~  oxide. .................................. 0.13 ............. 

...... . Silica.. .......... .... ... 1.69 0.66 ............. 
Alumina ................... .. ............................ Trace 
Loss.. ............. .. 
Undetermined matter.. .................................. ., 

Total.. ................. 

Carbonic acid ................ 
Sulpbnreted hydrogen ....... 
Oxygen ...................... 
Nitrogen ..................... 

Oubia inches. 
10.116 
17.000 ............. 

Eaton's Hartford 
White Sul- Sulphur 
phur Well. Spnnps. 

Grains ar Grains er 
{mp .ar.l&n.b I i m p . g a h . h  

20.16 11.35 
I 

aUbie inch. ........................... ............. 0.785 

Greencastle Springs. 

- 

ax T. Cox, d y a t  1818). *E. T. Cox, analyst (1874). 
be. M. ~eve t t e ,  PIuIysst 1 J. G. Roger@ analyst. 

1878. sE. T. cox, A y s t  (1870). * J. Q. Bogem, udy& (1889). 

(266) 

North or 
Uapgy 
Spriug. 

Grains er 
imp. ga1Zn.a 

0.12 
5.64 

17-47 
0.11 
0.49 

0. 16 ........................... 
1. 26 

.......................... 
0.95 

hbic  inches. 
7.337 
6.717 
5.407 

18.684 

Middle or 
Uow Drop 

Spring. 

Graina per 
imp. ga1los.s 

0. 0s 
6. 41 

14.27 
0. 09 I 
2'. 85 

.......................... 
0.12 

I 
1.24 ............................ 
0.84 

............................ 

............................ 

............................ ............................ 

............................ 

.............. 
Cubic inches. 

3.62 
.......................................... 
.......................................... 
.......................................... 

Cubic inches. 
3.58 



Hawkins's 
Conatitnenta. I chalr,,a.te ( Sgd;an.P_ / ~ , d i  m a n ~ e ~ .  me- I *g$rn Fayette i tesian ~ a r i o n  well. AT- 

Total.. .................. 1 32.34 196.45 / 672.45 419 54 21.85 I -  1 . -  

I 

Sodium carbonate.. 
hfngneainm carbonate.. 
Cnla.i~um carbonate 
Calci~un bicarbonate.. ........ 
Potasuium carbonate. ......... 
Ferrous carbonate ............ 
Hodinm aulphate 
I'otnssinm solphate 
3lagnesium snlphate .......... 
(:nlr:iom sulphate. ............. 
Al~!minium nulphate 
Iron snlphate .............................. 
Calcium phosphate .......... 5,' 
Sodium chloride. .............. 
C:tlcinm chloriile .............. 
3Innesium cl~loride 
Io1lide8. ......... ....... 
Bromides ....... .. ..... ... 
Mai.n~aium bromide 
Iron oxide ................................... 
Silica ....................................... 
l l ~ ~ m i n a  .................................... 
IIangnncse ........ .. 
Iodine 
Sulphur.. ......... 
C;~rbonio anhydride (dioxide). . 
Organic matter 
Kitrngenous organic mattar.. 
Silic;~tes. ...................... 

Conatituente. 

Qraind er 
irnp.gadn.* 

........................ 
..................... 

.......................... 
11.34 
1. 40 
0.23 

............................ 
......................... 

1.92 
14.03 

........................ 

0.40 
0.30 

........................ 
................... 
.................. 

...................................... 

a m .  
Carbonic acid. ............... 
Sulphureted hydrogen 

..................................... Oxygen 
Nitrogen .................................... 

1 H o a a R  Tlinitr Tar Springs. line Snlphnr 
Spl.inc. S~r ings .  

................................................................... Trace .............. 
...................................... .............. 

2.44 I.............. 
............................................ Trace , .............. 

............... ............ .............. , .............. 
0. I9 ..............I.............. .............. 

Grain8 per 
gaUon.. 

4.38 
22.74 
39.73 

2.89 

14.20 
1.88 
36.48 

.............. 
0.99 
24.28 ............................ 
47.26 .............. 
.07 

T m e  
Trace 

0.01 
0.54 I.. 

................................................. 

Cubic inches. 
6.1843 

...................... 

Solide. 

G-rainaper 

0.66 
2.01 

......................................... 

......................................... 
2.13 
0.80 
3.26 
55.56 

......................... 
1.20 

Cubic inches. 
11.,500 
4.000 
4.753 
7.747 

Grains per 
imp. gallon: 

&aim per 
gatlon.0 

........................................ 

.............. 

.............. 

.............. 

eaine  per Graina per / G-rainr s7 
imp. gallon.' imp. gallon.- imp. gallDon.' 

Sodinm carbonate ...................................................... 0. 14 
Magnesium carbonate.. 4.93 
Macneniam bicarbonate. .................... 107.04 2.49 
Calcium carbonnte 
Calcium bicarbonate ........................ 401.09 25.93 .............. 
Potans~um carbonate 0.08 

.............. Iron rarbonatc .............................. 14.66 4.51 
Socliuni a~~ lpha te  ................... ... ...... 29.00 4.24 0.42 
Potassinm anlphate ......................... 11.10 2. 03 0.11 
Magnesium salphate ........................ 42.75 5.00 

...... Calcium snlphate. .......... ... ..... ... ...... 26.35 1 1.52 
Aluminium aulphate 11.67 ........... 

G-raind er 
in~p.~alEn. 

502.46 324.77 0.39 
4i. 93 3.78 1 ....,......... 

.............. 122.02 
22.96 .............. 

......................................... 
54.88 ........... , .. 

Sodium chloricle. ..................... ... .... 
C:llcium chloride 
M;~pnesium chloride 
Iodiclrs ............ ..... 
Bromides ............................................................... 
Ferric oxide ............................................................ 

..................... Silica .. - 
Total ..................... .... ......... 

0.40 2.81 
12.02 16.80 1 ........... 

............................ ' 0.04 
1 ........... ... 

.............. 
56.01 :... ........... 

............................ 1 .............. 
..I 1.79 

dO.M I.--- .......... 

53.54 

0.88 

0.52 
........................................ 

21.66 1 .............. 
........................................... 
............................ .........,. 

.............. 1 ::: .......... 
.......................................... 

0.46 1.61 I 0.35 

Gas. 1 
Bnlphnretmd hydrogen ...................... 3.9 

I 

.E. T. Cox analyat. d V i t h  oalcinm flnoride, iron peroxide, and alumina. 
b 3. C. ~ o h i e  andveb G. M Levcttn analyst. 
*C. M. ~etderel1,'analyst. f ~ o h n ' ~ .  ~ l s o d ,  analyst (1683). 

(267) 

4696.76 
....................................................-- 

................................................... 
................................................ 

.......................................................... -- 
532% 75 --- 

Traoe i .............. 

.............. 1 5D. 66 10. C1 
.!. ...... ....... 0.85 
.;. -- 1.32 ........... 

I .............. 
1 .  I Tracea ............. 
I.. ............ Trace 

0.99 -- I-- 
32.08 50.00 897.29 / -- 



140 MINERAL SPRING8 OY THE UNITED STATE8. [BULL. 8% I 
Constitnents. I I spr ing  NO. I. spr ing  NO. 2. Springs. 

I 

Solide. &airups+ ~ , a t n r  m  ~ r a i ~ p e r  1 &aim per 
imP.gath. .  i m p . g n h . -  0-b P O I U ~ ~  l,oo~.' . a n . <  

I 
Sodium carbonate.. 
Sodium bicarbonate. 
A l e p ~ e ~ i n r n  carbonate 
,\l:~i.neninm bicarbonate 
(:nlci~lm c ~ ~ r b o n a t e  
C. r lc i~~m bicnrbonate 
I'otuasinrn carbonate. 
Iron rnrbonnte 
Sndinrn 811lphnte 
Z1;rgneuiunl nnlphate .......... 
('aIc111n1 unlphnte 
C:~lcirlm plloap11:~te. 
Cnlc~anl ar~lphi<le 
Sodi~lm chlorlrln. 
I 'nlcirlm cliloride ...... I'otnrsiom cl~ltwide ...... 
3Iag11~dlum cl~lnride 
A1l;;rline rhlol.irlen 
Zlngrtv*iun> hron~ide 
C.11cill111 oxlde. ................ 
Alkalies. ..................... 

...................................... 
................................... 

...................................... 

.........,.. ......................................... ....................................... ......................................... 
.......................................... .......................................... 

...................................... .......................... 

..................................... 

.................................................... 
................................................................ 

..................................................... 
................................................................. ........................................................................ 

...................................................................... 

............................ 
3.92 

.............. 
0.07 ............................ 

............................ 
--- 

22.84 I - 

.............. 

E'el.ri~: oxide. .................. 2.25 2.07 .......................................... 
lrnn orirle .............. .. ..... ..............I..... ... ...... .............. 
S ~ l i c a  .................. 
A111mina ...................... 
Chlorine .................. ... . 2.98 .......................................... 
Sulphnric acid ................ 8.75 3.85 .......................................... 
I'hosphoric acid. .............. 0.64 1.20 ......................................... 

2.431 3.94 
0.17 

Sltrocenona organic matter. 
Inaolr~hle matter ............. 

Total  .................... 
GLwe8. 

Carbonio ac id .  .............................. 
Sulphnreted hydrogen 

.......................................... 
..................................................... 

... .... I.. .. ...) 0. 17 
0.52 .............. 1 .............. 

3.82 
6.42 ............................ 

1.84 / I M  

............................... 
0.56 I 1.04 -- 

16.28 1 19.49 -- --- 
I 
I .............. ...................... 1 .............. 

............................ 
0. 14 
0. 62 
0.20 
7. R3 

.............. 
............................ 
............................ 

0.70 
.............. ............................ 1 .............. 

I ............................ 

26.03 

.......................................... 
2.32 

Trace 
Trace 
310.00 

4.62 
1.B 
6.43 

Trace 

0.05 

78.80 
3.68 

0.91 .......................................... 
i 

1.10 

365.07 

Present 
h e n t  

.......................................... 
84.81 

0.02 ............................ 



Apzly8a of mineral @nga in Ina4ano - Continued. 

Constitnenta. I I 

Sodium carhonate ............. 
Magnraium carbonate.. ....... 
(:aloium carl~onate ............ 

............. ................... Chlorine ... 
Snlpllnric acid ............................. 
Carbonic anhydride (dioxide). .............. 

imp. galton.* 
1. 34 
47.00 
49.86 

C;rlciuln bicarbonate 
Po t a s s~am carl~onate .......... 
11.0~ r:~rbonate ............................ 
Alnrninium carbonate. 
P ~ ~ c l i u n ~  sulphate .............. 
Potassium ~r l lphate  ........... 
3Ia~rneninm sulphate .......... ............. Cal<.inm eulphate 
A l~~n i in inm 8olpLate .......... 
SC~I~IIIUI chlori~le. .............. 
Calciu~ti chloride .............. 
Potasainm chloride 
Unene~ ium chloride. ......... 
I m l ~ c l ~ s  ........................ 
B~.omiclea ...................... 
l l i ~ ~ . n e ~ i n m  oride 
Caic~urn oside .............................. 
11 on oxide. .................... 
Silica ........................ 
Alnmina ................................... 
S ~ l i u m .  ............. ... . ..... 

Orcauic matter.. .............. I ............. 

........................ 
0.75 

..................... 
3.73 
1.64 
43.39 
13.42 
5.41 
93.60 
8.73 

......................... 
13.69 

Trace 
Trace 

.......................... 
0.10 
0.53 

.............. 

......... ................... Loss .......1... 

Total.. ................. 

Ckrbonic acid ................ 
Sulphuretad hydrogen ....... 

...................... Oxygen ..................... Kitrogen 

............................ ...... ............. 

............................ 20. i0 

............................ I... ........... 9.80 

Oraim per Qrains per Pa& i n  Qrainu i n  

.......................................... Trnce .............. 0.20 / 1.653 ! ............ 

............................ ..............I Trace 
0. 40 
0. 61 

.............. 5.69 .............. Trnctr 
65 20 

Trace .............. 5.52 

imp. gallon: 
11.64 
7.26 
22.35 

1 3 4  
38.13 

.............. 
33.33 
130.07 , 

CWie inches. 
7.447 
6.821 
6.027 
20.271 

i n p .  gallon.- 

3. RO 
............................ 

0.23 

2.21 
1.04 
29.49 
6.45 

aubic i n c h .  
11.116 
2.505 
6.347 
19.174 

100,OOO.b 
.......................................... 
......................................... 

30.353 
........................................................ 

.......................................... 

1,000 cu. 

............................ .............. 

............................ 

............................ 

............................ 

1 0wbic inells~. I 
.............. 6.58 ............. 
.............. 1 ........ ...... .............. 

..............I.... .. ...... 
3.173 ............... 

.............. 1.05 .............. / 4.45 
.............. .............. 



142 MINERAL SPKINGS oP' rn UNITED STATES. [sat.  a 

The State of Illinois appears to have a fair proportion of mineral 
springe, although so far a8 known very few are utilized either Mmmer- . 
cially or as resorts. Chalybeate, eulphureted, and d i n e  waters pre- 
dominate. Brine springe are found in a number of counties. 

The most prominent source drawn upon in the prepamtion of the list 
given here has been the Economical Geology of Illinois, by A. H. 
Wortheu, pnblished in 1882, which republishes from the orlglhal six 
rolumes on the geology of the 8tate all that relates to i t .  ec6tlomi~aI 
geology. Compamtively few of the Illinois mineral waters have been 
chemically analyzed. 

JTiuoraZ aping8 of Il~i*ois. 

Name and location. 

E? 1 1 5 2 Character of the ' 
m a  ' 2 1  water. I Remarks. 

-- 

I 
Alcyone Mineral Springs, Western 1 Uaed commercially. 

Springs, Cook Connty. 
A r t ~ r i a n  Well. Illinnia City, Rock 1 Resort. 

Island Conntv. 
Carlrnreterl Sp;ing, 4 miles northwest ...... ' ............ Carbnreted and 

of l)?catur, Macon County. snlphnreted. 
Chnlybente apn'ngn: 

In Boonr County. ....................... ...................... On Cache River, near mlin, Pn- ...... 
laski Conntr. 

On Cedar GGeek. near Reynolds- 
burg, John*on Connt.~. 

...... 1 .............................. 
Near l'airfirld, Wayno Connt.y .. ..! 
Near l fcLmrrboro~~gh,  Hamilton 1 ...... , 

County. 
Near ni6uth of Saline Rirer, Har- ..... .: 

din Conntv. 
In src. 2, T. 6 s . .  R. 5E., Effingham .......I 

County. 

i..................... ........__.................... 
.............................. 
.............................. 

Tnsec.29.T. Il.R.9,HardinCo .... I ...... ~ ........ 1 
........ In RPC. 12, T. 12. R. 4, Jnhnuou Co.. ........I.. 

In sec. 29, T. 19, R. 5 E., Piatt Co ................. I 
In  src. 25. T. 11, R. 6. Pope County. ......'........ I 

...................... 
.................... 

...................... ...................... 
Wae formerly a reeort. 

Chalybeate TBall, betwern Big and ..................................... 
Talfer Creekr. Effingham Conntr. 

. De E'oe's Mineral \Veil. McLo'ans- 1 Chalybeate ..... 
borough, Hnmilton Connty. ........... Dixon Springs, sec. 16, T. 13, R. 5, Pope .do Renort. 
County. 

Ganyrn6cle Spring, near Oregon. Ogle 3,000 I . .  .. Alkaline.. ...... Water is u, be plaaed on 
Coon t~ .  sale. 

Green Lawn Springs, Monnt Vernon,( , Jefferson County. 

........ Glen Flora Springs, noar Wankegan, 2 Used commercially and 
Lake Countr. as  a resort. 

Holclerman's brteuian Well, ~ e c .  3, T. 
33 N., R. R E., Grundy Connty. 

Honse's Minrral Sprir,g, sec. 15. T.35, 
R. 8, liendall Conntv. 

McDanial's Mineral Springs, north of 
McLran%boron~h, Hamilt,on Connty. 

Xnrrol  apn'ng8: 
In sec. 27,T. 9, R. 8, Gallatin Co. 
Innrc.16,T.11S.,R.'?\V.,Calhonn 

County. 
A t  Jn@own Grnndv County 
On Mazo~l C;eek. ~ & r ~ d y  Cdnnty 

(2701 

...... 

...... 
.................. 

............. 

............ .., 

................. 1. 
I ........................ 

........I ........ 
I 
1 .  .................... 

Snlphnmted .... 
........ do ........... 

Saline. aulphn- 
re* 

do ........... 

Unimproved. 

do ........... i ..................... , 
Snlphnreted .... l 



ILLINOIS. 

Used commercislly and 
aa a reoort. 

Xinaal sp+inga-Continued. 
I n  sec. 6. T. 32 h'.. R. 8 E., Omndy Sn lphmted  .... 

Not improved aa reaod. 

Unimproved. 

Once a resort. 

Conntv. 
I n  src. 23. T. 36, R. 8, Kendall Co 
I n  Q ~ C .  16, T. 35, R. 8, I(t.nd~11 CO. 
Opposite Bnffalo Rock. La Salle Co. 
At Lorrell. La Salle County 

On Clark's Run, near Utica, La  
Snllo Countv. 

A t  Warsow, &ancock Connty 

I n  nec. 22, T. 11 8.. R. 2 W., Union 
Connty. 

In ITnnllineton County 
At  Erie, Whiteside Co~lnty 

Resort. 

Used oommercidly. 

-.................... 
.................. 

.................. 
...................... 

.................. 

......................... 

......................... .......................... 
I n  8ec. 27, T. 2 N., 1:. 6 E., W a p s  

Coonty. 
Pen. ""3' near( 

~ r m ,  F'iko county. 

....................................... 
Sdphnreted .... 
Sallne .......... 
Saline, anlphn- 

rvted. 
Salin~., snlphn- 

rot,ed. 
Saline, chalybe 

nre. 
Carl,nreted ..... 

.................. 
i .... .................. 
I... .............. 

Saline .......... 

6 X., R. 2 E., F a ~ e t t e  Connty. 
............ ..... ~ h i f e r ' a  chalybeata Sp"~ga, aec.31. T. 1 

........ Rinnah Tells Springs, near Andalnsia, 3 .... Carbonated 
Rock Ifilnllcl (:onntr. 

..... 
Rnckford Artesian iVella, Rockford, 3 

Tinocbnco (lounty. 
'Ross l l inrml  Sprmge. P ro~pec t  Hill. 

S~ l in ( .  Co~lut ) .  
Sailor's Springs, Sailor Rp~inga, Clay .............. 

3 . . .  

Coontr. 
~ r h u y l e i .  Col~ntg Spring. Schnyler 

Connty. 
Slwing Valley Springs. 3 1ni1t.a east of 

Erica and 7 miles west of Ottawa, 
L:I Sallo Connry. 

iiorn. Blown County. 
Salphnr Powder Spring, near Bnck 

VI.I l:iillen Mineral Spllngs, near Ver- 
ralfles, Rro~vn County. 

TI[II% gi CO:~ Afiesian IVell, Tazewell 
(:onnty, o posite I'eoria. 

~ s s s o n ' s  ~ E n ~ g ~ ) e a t o  spring, wc. 25, 
T. 11 R 6. I'ope Connty. 

~ c s t e m  Saratoga Springe (h gienic 
wrings) ~ \ ~ c n t c r n ~ a r a t o g a , ~ o n ~ o .  

Zoninn sphng, near ~ l ~ i n ,  ~ a n o  co 

20 

1 

4 

2+ 

................. 

I 

.................. 
2,000+ 

............ 
.................. 

1,000+ 

Saline, chdybe- / ate. 
53 Saline. anlphn- 

.................. 

.................................... 
.... 
46 

............, 
Alkaline.. ...... 
Saline, snlphn. 

reted. 

Carbonated ..... 
.................. 



MINERAL SPRINGS OF THE UNITED STATES. [ B U ~  

- Analym of mineral rpringr in IZlinoir. . 

I I i I .  Perry springs. 

Conatitnents. ~ i , d d l ~  X$",.$,P,~; NoS:i$uy 
1 Iron Sprmg. / spring. 1 spring. 

Sodium bicarbonate.. 
Potasuinm carbonate.. 
Calcium carbonate.. 
Calcium bicnrhonate.. 
Maau~sium carl)onate. 
31a~urnium bicarbon- 

at<.. 
Iron bicarbonate. 
Sodium sulpliate ...... 
Potansinm rulphate. .. 
So<iium chlori(le 
I'otaraium cliloride 
Alumininm silicate.. 
I'otansinw silicate 
Sodium silicate. 
Silica . . . . . . . . . . .  
Oxido,ironandalumina 
Organic matter. 
Alnmina.. ............ 
Carbonic acid (free) .. 
Sulphnr 

Constituents. 

Solids. Grains per imp.  
gall.': 

Sodium bicarbonate. . . I p ?  10.99 
....... ........ .. Sodium carbonate.. .I... 

h a i m p n  
imp. gall.. 

........................ 
............ 

.............. 
18.69 

............ 
13.79 

............................. 
3.39 
4.80 

................. 
............. 

0.68 
............ 

............................. 
'1.99 
4.68 

..................................... 

Schuyle~ 
Count7 
Spring. 

Versailles Mineral Springs. 

-- 

NO. I. I KO. 2. %;~z,"t" 

Pot assinm carbonate .I: : : : : / ..-...... 
Potassium bicarbonate Trace 

............ Total 
. -- 

I--- 
(k*N Grain8 

1 
Sp~~l$. ley ' ~ ~ ~ k f ~ ~ d  

Artesian Zonian 
,Well. No. Sprint. 

NO. I. 1 N a  2. 1 1 I 

...... ......... 3farrormium carbonate./:.. 1 
~ a z n a ~ i o m  bicarbon- ........ 12.57 

&aim 
per gal1on.d 

48.08 20.024 36.41 38.24 1 40.17 37.67 

I - 
p~ 

pev gallon.b per gal1on.e 

&s. 
Carbonic acid.. 

Grain8 
per gal1on.d 

0.903 
9.200 

............ 
8.595 

............ 

............ 
0.156 
0.101 
0.036 

....................................... 

aie. 
Ferrous carbonate 
lron carbonate 
Iron bicrtrlionate.. 
Soclium er~lpl~ate 
P~,tansinm ~~llpliate. 
Calcium sulphqte ..... 

.... A lknline nnlphate 
Ma:nraium nulphate.. 
Iron protosulphate ... 
Sodium phosphate 
Socliuni chloricle 
Calcium chloride. 
Magnesium chloride 
Silica ............... 

................... Alumina.. 
Organic matter.  

.................. F e ~ r i c  oxide 

Ch.ai?18 
PP imp. 

gall.= 
10.99 

.......... 

.......... 
Trace 

. . . . . .  
23.22- 

......... 
11.78. 

Grains 
per ga1lon.d 

1.45 
...................................................... 

19.76 
...................................................... 

14.81 

0.40 
1.10 

...................................................... 
.......................................... 

.................................................... 
02.28 
0.38 

.......................................... 
..................................................... 

.......................................... 

.......................................... 

......................................... 

............ 
................ 

............. 
.............. 

.......... 
73.94 
7.84 
2.98 
69.96 

............. 
............... 
.............. 

....... 
1.31 

............... 
.- 

.......................... 
1.46 

19.66 

10.48 

0.27 
1.49 

0.27 
e.45 
0.58 

6.45 .... .i :5i.. 

Total. .  ........... 1 156.03 

............ 
15.57 

11.09 

0.11 
1.85 

0.18 

................................................................ 

1 
a Uraim p u ~  <n 1 & a h  

..........I.......... ............... 
I .  Trace I .......... ....... ......... 

15.89 

17.01 

0.55 
0.44 

02.84 
0.12 

.................................................................. 

......................................... 
0.962 / 0.91 
O.OEl 

. 

.......... / ......... 

............................ ... ......... 

............................ 
............. 0.82 1. TO 1.40 . .  .0107 

10.73 ,0009 1 "" ............................ 
.......... ................. Trace i Trace 0.24 0.27 / 

................................... ..... .0006 ' ......... --- 
44.62 49.83 75.4i ' . 3 M  1 15.740 - -- ---- 

.......... ... ......... . .  ...... ,..... ., 24.00 1.. ....I I 6.823 
I I 

............ 

per gal1.r perga1l.b perga1l.a 1,000.i ,per ga1l.J 
.......... .........I................... I ......... 3 32{ :I: ...... 1 ......... ' .......... I 0.457 .....I ::::: .... :::::.:::: ......... I.... ..... . . . . . . . . . . . . . . .  

14.60 I I 7 . %  1396 , 9.568 
............................................... 

8.95 / 3.40 4.00 1 .I258 ' 2.490 

I I 
0.06 ........., ......... 1 ..........I ......... 

......................................................... / 0.499 

a Wbeeler & Bleney malysts. With nod& 1 Eraatus Q. Smith arulyst. 
b ~ .  M. H ~ R  analyut'(l88~). f with iron. 15. R Siebel, andybt  
J. V. 2. Blannv analyst. I G. A. Mariner, analvst. k With trace of Paminr 

4 Henry ~nplein'an, analyst. Jrmea R. Chiltoa, b d s n t  (l852). 1 With trace of iron. 

0.10 
0.15 

Trace 

I........ ..!....... ..,......... ..........I ......... 

....I k2.14 ................... I. ........ ...... ........ 
35.16 1 14.56 1.747 ......... 

.......... .......... ......... 
,0090 

2.08 Traoe 3.84 1k-1:60 1 
................. .......... ..................... .-.. ..........I __._ _ _ _ .  _..... 4.32 
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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 artaian and were frequently sunk originally for other 
purposes than to find mineral waters. The artesian borings are espe- 
cially in the aorniferous 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 me classed as saline, 
carbonated, and snlphureted. The saline and.sulphureted springs lyre- 
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 mainl~ from artesian borings. So-called magnetic 
sprillgs are prominent. Professor Winchell says their waters are not 
themselves magnetic, but that marked magnetic phenomena manifest 
themselves about the wells. 

The list, m 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. 

b 
Mineral spring8 of Michigan. 

I 
A1 enaMspnetioWel1, Alpena, Alpena .... / 

&nnty. 

r i m  County. 
...... ...... Berrien Springs, Berrien Springe, B e r  ... 

Eottermorth's Nagnetic Spring, Grand 1 Saliie .......... 
Ranidn. Kent Countv. 1 

Reeort. 

Do. 

..... Cascide springs .:.. 
Chal!jbeate 8prtnq.x: 

Sea r  Ann n'rbor, Wnahtenaw Co 
I\ t Canton, Wayne County 
At. Ecorne, Tayne  County. 
At Vlat Rock, mayno County.. 
A t  Van Farun T a y n e  County.. 
Near ~ ~ r m ~ r i i l e .  L'enawec County. 

Eaton Rapitls hlagnetic Springs and 
Ti7cll, Et~ton I::ipids, Eaton County. 

Erie Snlplltir Spr inp.  Erie. Monroo'Co 
Flint.'* Alagnet~c Springs, Thrce Rirers, 

Snint Joscph County. 
Friiitport Artesian nnd Magnetic Well, 

I'rnit ort, Uusl<eron Co. 
Gmnd f are11 JlinFrnl Spring. Grand 

I1nrc11. Ottamn County. 
Grnr111 Lerlao Magnetic Wells, Grand 

Unimprorrcl. 
Resort. 

Ha8 local repntntion. 

Lrtlzc, I5:lton County. 
Hnbbn~dston Mngnot~c Spring, Huh. Calcic, chalyb- 

b;lrdntorr. Ionin Conntp. 
Lannrl~g lIa=netic Well (1,400 feet) or 601 , 53.5 Saliue ........... 

Nichignn Congress Spring, Lansing, 
Ingham County. 1 

.................................. 

...... :. 
11 

2 

2 

Resort. 

Do. 

Do. 

Do. 

Do. 

...................... 

................... 

............ 

................... 

................. , .; 
i. .......... .......I 

.............................................. ~ 
............................................. ......................................... 

.................................... ............. 

48 

I 

................................ I 
Calcic .......... 

............................... 
Saline .......... 
Saline. snlphn- 

reted. 
Saline .......... 
Calcic .......... 
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dI(maE apttnga of Miohigan- Continued. 

Resort. 

Do. 

Ledie Magnetic Wells, Leslie, Ingham 
County. 

Mi(1land Magnetic Well, Midland, Mid. 
1;1ud Co. 

1l111(81.al Well, Arcade bnildirig, G r a d  
Xnpids Kent Count,\-. 

XIoornad Te l l ,  ~ p s i l i n t i ,  Washte~iaw 
Countr. 

Xonnt ClemensMineral Springs,Monnt 
Clemens, JIacomb C o n ~ t y .  

Ogemaw Minoral Springs, Ogemaw 
Sprinrs. Ogemam County. 

Otsceo Xine~.al Springs, Otsego, A11e- 
gau County. 

Orroaso Chnlybeate Spring, Owosso, 
Shiawas~ee Co~inty. 

Oven's 1l nerd Well, Ypsilanti, Wash- 
tenaw Countv. 

Rirersirle JIninetic Mineral Springs, 
S p r i n g \r e l l'n Port, near I)etro~t,  
Wavne County. 

Saint'Clair NinLral Spring Saint Clair 
Springs, Saint Clair ~ o i d t ~ .  

Saint Louis lIagnetic Spring, Saint 
Louis, Gratint County. 

Spring Lake Xaguetic Well, Spring 
I.alce. Ottavn Conntr. 

Shawnee ll ineral s ~ r i n ~ s ,  Monroe. 
Xouroe County. 

St~lphur springs : 
I n  As11 Township. Monroe Connty 
I n  Brownstom Township, Wayne 

Connty. 
I n  Ex t r r  Town~hip ,  Monroe Co 
A t  Dearborn, Wayne County 
Kear Dundee, Wayne Counk  
A t  Gibr:~ltar, TVasne Count? 
Sea r  L a  Salle, Xonroe C0unt.y 
Near blouroe. Monroe Connty. 
Near Raisin~illr.. Monroe Connty 

Warner's Spring, Albion, Calhoun Co.. 

Wyandotte White Sulphur Spring, 10 
miles from Detroit, Wa,rce County. 

Used commercially and 
as R resort. 

Used rommercinlly. 

Local repnt atien. 

Resort. 

Do. 

T silanti Mineral Well, Tps i l d t i ,  ...... 58.1 
%ashtenam Connty. 

--- 

3 

............ 47 

Used commercinlly. 

Bathing resort. 

Saline, snlphn. 
reted. 

I 

Calcic, carbon- 

.......... 
ated. 

S s l~ne  

Calcic .......... 
Saline snlphu- 

reteh. 
Salino .......... i 
Chalybeate, &c. 

............................... I 

Do. 

Resort. 

, ....... 
57t 

............. , ....... 

............. 
56.6 

50 

50 

52 

47 ito I 49 

...................................... ..................................... 
........................................ 

........................................... ........................................... ........................................... .......................................... 
.......................................... 

....................................... 
:... ... 

1 

2 

8 

10 

1 

1 

2 

............ 

, .---. 

Chalybeate ..... 
Saline, snlphn- 

reted. 
Calcic, saline .... 

Saline .......... 
Alkaline,carho- 

nat,ed. 
Saline .......... 

m k d b e ,  calci,,. 

Weak alkaline, 
oalcic. 

Sulphnreted .... 

Sanitnry resort. 

............ 
...... 

...... 

...... 

...... 

................... 

............ 

. - -  -. . 

............ 

................... 

i 

1 

Bathing resort. 

Used commercially and 
a8 a resort. 
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Analyses of mineral qrilage ir MZohigafi, 

Eaton Rapids Magnetic Springs and Te l l .  

Constituents. j Bodine I ~ h a v  1 sterling 
Spring. , ?p,"i",F Spring. Sgnng. 

~ l a ~ e s i u m L s u l p h a t e  ....................... 
Sodium clilorido.. ............. 
S~liua ......................... 2 00 
Organic mat.ter.. ........................... I 

Solids. 

Sodium carbonate ........... Sodium bicarbonate 
Potassium carbonate ....... Potannium bicarhonat,e. 
Cnlcinm carbonate 

Loss 

Total .................... 120.17 

Grains 
per gallon.' .......................... 

5.05 ....................... 
3.00 ......................... 

Gas. 
&bb inches. 

I Carbonio acid ................. 17.35 

Calcium bicarbonate.. ......... 40.47 
Xaenesinm carbonate ...................... 
l l a ~ n e s i n m  bicarbonate ....... 8.40 
11 OII carbonate ............................. 
Iron 1)icarbonnte ......... ..... 1 2.25 
Sodium sul hate ........................... 
(:nlcium surnhate.. ............ 57.50 

Solida. Grains 
per gallon.0 ....... ............. Sodium carbonate ...... ........ Sodium bicarbonate ... I 6.52 

Graineper 
imp. gal1on.b 
.............. 
...................... 
.............. 

46.24 

Groins ' Grain8 
per gallon.. per gnl1on.a 

5.38 11.57 

Calcium carbonate ......................... 
Calcium bicarbonate .......... ...... Xannesium bicarbonate. 1 :::: 

Grains 
per gallon.c 
.............. 

............................. Iron carbonate 
Irou birarljonate ............. 
Manganese bicarbonate ....... 
PoOi~im ~ u l f h a t e  :. ........ 
Calcium su pllate 
31nmesium slilphate 
S o ~ l i ~ ~ m  chloride. .............. 
Potnr ium chloride ............ 
Calcium chloride .............. 
3Iz,rrnerium chloride. .......... 
Bromide.. ......... .... .. ..... . 
Alumina ...................... 
Silica.. ........................ 
Orgnnio matter. ............................ 
Loss 

Total .................... 
Casee. 

................. Carbonic acid 
Sulphuretcd hydrogen ................................. Sitrogen 

..............I..............(.............. .............. 
.............. 0.49 Q. 51 

0.62 1 Trace 1 0.21 
............................ > 0.92 o, / .............. I.............. 

Grains 
per gal1on.b 
......................... 

15.74 

55.14 
61.92 

7.50 
0. 10 

46.00 ...................... ....................... 
464.03 

0.43 
111.11 
46.81 
0.77 

Trace 
10.60 

............. 
703.13 

OuWc inchra 
i. OU 

..................... 
fi‘bk inchu 1 Cubicinchea. / Cubicinchee. 

8.40 ............. _..___._ .... ........., i.i 
35.36 .............. 19.02 
n.24 .............. .............. , _  ........____. 

l:i5.; . . . . . . . . . . . . . . . . . . .  

I 1 

R. C. Kedzte, anal st. d With eodlnm carbonate. 
b x P ~ n f i e ~ d  and *c. G. wheeler analyst. 

1 C. 6. ~soksod ,  ant&% With as l~inrn '~hosphater  

I. 27 

Grains e r  
imp. gal8n.b 

,.. 
6.00 ............................ 

10.01 
7.02 

........................................... 

.............. 

1.84 1.17 ..............I.... 
.......iO.oa..l"............ 

90.10 
.......................... 

68.25 15.28 
.............. 
.............. 7.33 .............. 50.24 

..........A*................ I .  ............. 
19.43 20.74 1 .............. 

Grains 
per gallon. 

.............. 
16.40 .............. 

......................... 

Grains 
per gallon. 

2.80 
............................ 

11.15 
0.22 

0.10 
............................ 

...................................... 
114.42 
44.32 
31.79 

.............. 
25.96 

........................... 
160. 77 .............. 
310.55 ............................ 
42.58 

109. ii 
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dnn2y869 of mfnaral qrlng8 in  Michigan-Continued. 

Midland 
Constitnenta. ~~~~~~\~~ X:;:;;~IC 

Total.. ............... 
(for. I .............. 

Uubic inches. ' Cubic inches. 
Carbonic a d d .  ............ 233 55 ' 13.5 , 

I .. Solids. Gmine Grninrper 
per gallon.d 1 imp.  ~nl ivn:  

Bodinm carbonate .............. .............. .............. 1 ............. 
Sodiun~ l~icarl~nnnte .................................... 113.08 8.27 

I 1 I I 
- - 

I Monnt Clemens Mineral Springs. 

pot ass inn^ cnrl~onate .......... 
Pora<fiinn~ I~irnrl~onate ............ Calc:um c a ~ i ~ c ~ n : ~ t r  
Ce l c i ,~m bic;~rbonnte 

I 
Mount Clemens Mineral Nedea Soolbad 

Te l l .  1 Spring. Sprinz. 
I 

2.74 

2 0 1  
........................ 

.............. / ........... ... .............. i::::::::::':" 
......................................-......... 4.55 ............. 

.......... ...I .......................................... 
23.81 , 107.59 30.6? .............. 

Bolids. 

Calcinm oarbonate. ........... ... ..... .... .. 
Mamesinm carbonate. ...................... 
1ro; carbonate. ............. ... ............ ........................ Goclium sol hate. .... 
Calcinm auf3hate ............................ 
Potassic naltn. ......................... ... .............................................................. So~lic saltn. .............................................................. Calric salts 
M a ~ n e ~ i c  ealta .................................................--....... .............................................. Iron snlphide 
Sodium cl~loride ....................... ...... 
Calcium chloride.. .......................... 
Xagne~iurn  chlorlde ......................... 
lla,pesinm iodide ........................... 
JIakmenium bromide. ........................ 
Iron ............................ ... . .. 
Alumina. ................. ... ... ... ........- ............ 

........................................... ............. 
10.71 23.03 10.53 I .............. ....................................................... I 1.88 2.27 ............. .............. 30.00 ............. 22 07 

14.91 .............. F? I! )  
- -  --..--.---..----.-... 1 7.04 1 4 .46  

............................................................... I .............. .............. 
/ 1.7; 

320.22 3'2. :!I 
.................................................... 
............................ .............. 6. 22 

........... .............. ,................. 

i .............. ............................ 
2. I ! )  

.............. ............. 

..............I I 

I ............................ 
.............. ........................... .............. 

0.16 1 .............. ............................ 

lI;t~,neaium c:~rbonate ......... 1.52 
31:1~11rium bi~,nrhonate. ...... / .............. 
Iron carbonatr ................ 1 0.08 
Iron l>ic:~rl~on:~te ...........................-.........-.. 
Soiliturn sulpltste .............. 
Totna*inm fiulphate 

............ Calcium ~nlplinto.. 

............. 
-Al~,mii~inrn ~ i l ~ ~ p h a t a  
$orlium rlllori(1n.. 
1'6,tnssiunl vlt l~~ride. .  .......... 
Calcirim chloride .............. 
ZI: :gnr~iun~ chloride. .......... 

............ 3ln:nrsinto intli(lo. ......... 1Ia~1it~sinrn l~ro~ui(Ie.. 
('nlci~tm flnoricln .............. 
Iruit nrotosido ............................... 

71.29 
....................................... 

..............I. 

306.03 
1.93 

148.O5 
71.53 
0.05 
0 . l i  
0.05 

Grain8 
per gil0n.r 

Trace 
Trace 

44.00 
Trace 

11,18L00 

Trace 
11.21 

&aim 
pergaUar' 

0.98 
0.70 
5.60 

.............. 
100.56 

................ 

11.D00.00 
934.50 
048.48 

0.Oi 
6.37 

............................-...... 
29.47 .............. 

Trace 
0. 0.5 

Trace ........................... ------ 
11,236. ?6 

Chcbic inchea. 
33. 00 

............................ 
........... 

Silica ......................... ... I 27.60 1 a 9 7 / {  28.00 
Bromine. 8.50 

'C. G. Wheeler, a~ial,rst. dR. C. I i edz i~ .  analyst. f S. P. Dnffield, analyat (1P84). 
bP. H. DougIa~s, analys:. S. P. Duffield, analyst. sH. F. Meier, analyst. 
Dr. Jenninga, ana l j s t  

(276) 

Grains I ~ f r a i n s  
pergaUon.* 1 per gallon! 

3.98 
Trace 

77.25 
35. ?0 

Trace 

T m e  
8,637.44 

172.41 
129.60 

0.07 
Trace 

11,921.07 --- 

... 0.32 ......................... ...... .-.----.--. 

01.00 
0.70 

.......................................... ............................ 
14.30 

Trace I 

11,741.00 

............................ ............................ ............................ ............................ .......................................... .......................................... 
8.50 

Ammonia ....................................~.............. 
Organic ma:ter ..................................-........ 

29.00 

Trace 
T m e  

Gasur. 
Hydrogen snlphide o r  dihydric snlphide.. ... 
Carixnic acid ............................... 
Nitrogen .................................... 

Total .................................. 
Uubie inche8. Uubic inches. Cubic ischss. 

40.00 ?i. 50 40.00 
5. x i  Trace 

Present ............................ 

-- 
13,654.33 9,065.17 -- --- 
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Analyuen of mineral springe in Miohigm- Continued. 

(277) 

St. Louis 
Xt lget ic  

Spring. 
-- 

Grainspcr 
imp. galLb 

106.40 

' 69.40 

17.50 
1.20 

.......................................... ......................................... 
66.50 
6.72 

............. 
.......................................... 

Trace 

I Omo~sa 
Constituente. Chalybeate 

Spring. 

Otseoo xinin- 
eral 

Graann 
per g a l l ~ n . ~  .............. 

............................ 
14.29 ............................ 
1.52 
2.11 

1.15 
0.68 .............. 
1.65 

............................ ............................ .............. 

Spring Lake 
Xagnetic 

Tel l .  

Grains 
per gallon.. 

0.05 

0.13 

0.01 
1.01 
0.05 
46.70 

................................................................... 
............................ .......................................... 

405.53 
1.29 

113.42 
36.20 

............................................. 
2.17 

Trace 
Trace 
0.50 

............................ 
0.02 
18.29 .......................................... -- 
028.37 

Dnffield, analyst. 

Solirzs. 
Sorlium bicarbonate. 
Calcium carbonate. 
Cnlciom bicarbonate.. ........ 
Xnzueainm c:~rbonate.. 
1Innesium lricnrbonate. ...... 
Iioll 11icnl.bonnte .............. 
-Uanpnn~se hicarbonate 
Sotlium salphate 
Pctnssiuru enlphate 
Calcium sulpl~ate .......... .... 
Cxlcium silicate ............ ... 
8otI;um chloride ............... 
Po!a~sinm chloride. ........... 
Calciom chloride ........... ... 
Xarnesinm chloride 
Chloxide ................ ... 
Bi cmide.. ................................... 
Lithia ..................................... 
Alumina ...................... 
Silica .......................... 
Silicatea ....................... 
Eromine 
Iodine ............. ... ..... .... 
.t\mmonia. ............. .. ... .. 
Organicmatter .............................. 
Loss .... ........................ 

Total.. .................. 

Qases. 
Hydrogen aulphide or dibydric 

snlphide. 
Carbonic acid. 

a C. G. Vheeler, analyat. 

St. Clair 
Mineral 
Spring. 

Grains 
per gallon. .............. 

0.15 .............. 
1.10 .............. .............. 

140.19 

9,565.01 

2,437.49 
398.38 

{ .! ........................................................ 
Trace 
Trace 

.............. 

12,571.73 
-- - 

16.43 

I-- 

Graim (?) 
per gallon. ........................ ....................................... 

25.67 ................................... 
19.09 
15.92 ...................... ............................ 

) 2' lo 1 
.............. 

......................... 

j 0'62{ 

................................................... 
............... 

63.40 
--- 

.................-........-. 
........................................................... 

bS. P. 

.......................................... ......................................... 
.............. 1: ............. .............. 2.88 1 

i ............................ 2.80 

............................ 
............................. 

I 1 2.00 2.10 

272.60 
--A 

Trace 

--- 
26.30 --- 

Cubic i y h e s .  
I race 

G.21 I 
8.00 

R. C. Kedzie, analyet. 
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Analyam of miner02 springe in Miahfgon-Continued. 

1 Wyan~lotto 
Y ailanti I Yoorman grs:l 

h l l .  1 ,,,>,,, 

Sili<,atos ................................................... 1.01 1 
Silicon dioxide .............................. 23.79 
or i rn i c  matter.. ............. / ...... ........I Trace I 

&atm er 1 f3rai18 er Qrainapw / Grnin8 G m i m  er 
imp. imp. pll%L.h imp. gallon.c per gnllm.  imp .  gal.fn.d 

Sodinm carbonate ........................ ...I.. ........................................ :XI. :I8 

Lox3 ........................... ............ .............. ............ 5 I."° 1 '  ............ 
Carbonio acid . . . . . . . , . . . / . .  1 30.60 

Calcinm carbonate 
Cnlrinm bicarbonate .......... 
Xn:ncsinm bicarbonate. 
Ir~bll hicarl)onate 
Sn<linm sulphato 
I'ornssinrn nnlpl~ate. .......... 
Calvium nulphnte. ............. .......... 3lncncsinm ~u lpha t e  
I'l~r~apl~atea.. .................. 
Ilo~.ntcn.. ....... ... .. ... ...... 
Litliii~m salts. ................. 
St1.1~ntium aalts ............... 

*A. B. Preacott, analyat (1883). 
'James H. Shopard, annlyst. 

I:.lrinm salts .................. l r a c e  Trace Traoo 1:: 
I.'eir.ons salts .................. Trnce Trace Trnco .......................... 
Sodium 8111phide .............. 13.111 1 . 1  
Podium chloride ............... 832.04 1,888.35 
I'otnssiom chlorirle 
Cnlrinm chloride .......... .... .............. 
?>lnrnvsin~n chloride ........... 57.91 153.72 133.71 
?iI;~!!nrsinrn bromide. .......... 3.56 13.17 13.51 .............. ........ 
J.'luoridra ...................... Tracea .............. Tracea 
Ivon oxide ................................................. ... 0. 25 ........... 
Aluminn 

.. ................. Silira. ..... L40 .............. ... ........... 

Total ................... 
Gases. 

H ~ d r o g e n  sulphide or dihy- 
drio snlphide. 

c J. IL Shepard and W. F. Pett ,  analyata (1884). 
d Courtis, analyst. 
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..........................I 68.73 5 i .  01 

36. Pi 
40.0.t 
n3.43 

Tt.aco 
Tract* 
Trace 

36.94 

........................................................ ...................................................... 
13.62 
119.96 
68.07 

'Trace 
Trnce 
Trace 
Trnce 

1.205.69 

Oirbic tnchea. 
21.08 

' ........................... 
................................................ 

42.40 
210. 78 
124.52 
Traco 
Tracu 
Traco 
Traco 

............. 
16.93 
4.70 
1.70 
?. 12 
0.8'2 
3. 39 

.............. 

.............. 

............................ 

.......................... 
......................................... 

_ _ _ _ I  I _ _  
2,701.G2 / 3,004.14 / 31.86 203.34 

J &. 3f l  
.............. 
.............. 
............ 

25.80 
T m w  
b9. ?I 
48.35 ! 

.- ........... 

&bic inehw. I Oi~bid i n c h .  
32.216 15.527 , .............. --- --- 

Clubic inches. 
20. 00 



WISCONSIX. 

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, chalybertte, 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 W w d n .  

n a m e  and location. 

Arctic Springs, Galesrille, Trempea- 3 / Resort. 
lenu County. 

Artesian : 
I n  Jfadison, Dane  count^ ......... 53 Alkaline .......I Used for city snpply. 
I n  Oil Citv. Nonroe Conntv. ....... : I::::.::: YL Sulnl~o-chalrb- Not mnch usecl. 

eate. I 
1 ................. 

. ...............I ................. 
Barnes's Spr~ng,  Delaran, Walworth ....I.. ............................. 

County. 
Bethcsda S ~ r i n r .  Waukesha, Wanke- l 4.200 1 48 1 Alkaline calcic. Used commerciallv and 

8113 Conni,y. " 
Black Earth Mineral Springs, Black 

Enrt,h Dane County. 
Bristol ' Sotla Sprinks, Woodworth, 

Kenoshn Conntg. 
Bnclihcrt's Fountain, Watertown. 

Calcnrcous or trauirtine ~lpringe: 
I n  sections 6 and 7, Empire Town- 

ship. Fond du Lac County. 
A t  Lovers' Glen Brooklyn Town- 

ship, Green LAke Cou i~ t j .  
A t  Dolaran, \Valwo~.th Co.. ...... 
I n  wction 24, southwest quarte 

Hartford Townsliip, \Fashine 
ton (!n. 

I n  sections 11 14 15 Walmorth 
Township, i a l w o r t i ~  Conntg. 

I n  sectloo 31, Taycheedah Town- 
ship, Pond dn Lac Connty. 

In section 1. Whitewater Town- 
ship, TValworth County. 

Cedarburg Springs, Cedarburg, Ozau- 
lceo County. 

Chalvbeatc springs: 
I n  Ahnapee Township see. 25, 

ranro 26 rnst. ~ e w a u n k e  Conntv. 
I n  Il<iol~ ~ o w n u l ~ i ~ .  H ~ V .  I G ~ R O ~ I ~ I I .  

cn.1 quarter, Font1 (111 Lac Co. 
I n  I:tnp~rol'ownnl~ip,eec. lF,nol.tli. 

eabt quarter Fond du Lac Co. 
At Crai~de (:h;te, Walmorth Co.. 
I n  HrrrnnnTownsh:p,scc.29, north 

east nuarter Dorlrre Cn~tntv. 
I n  11orio111;1 ~ '"WII*~; ,~ , ,  so&i;n 18, 

0ut:l"ntnio (:ollnrr. 
I n  ~ ~ k ~ l l ~ l l a l . o w ~ i s h i r ~ ,  section 1. 

north half Jefferson-Conntv. ' 

I n  ~ h i t e w i t e r  Township, sedtion 
15. eant onarter. Walmorth Cn. 

At  W h i t e h e r ,  Walmorth CO-.I.. 
Clysmic Springs, Waukesha, Wauke- 

aha County. 
Crescent Sdrinp. Wankeaha. Wanke- 

.......... .__._. .................. 

.................................... 
I /___.__ I 

............ .................. 1 

............ I...... .................. 

.... ........I...... .................. 
2 ................................ 1 i l  .... .............. .................. 

1 
........ 2 1 

.................. 
1 700 ! 

44 ' Chalybeate,&c. 

Alkaline, saline. 

an a r e s~ r t .  
Do. 

Unimproved. 

47 .................. I DO. 



MINERAL SPBIKGS OF TIIE UXITED STATES. [svw.ez 

X a r r a l  springs of Tiemain-Continued. 
-- - - 

Bame and looation. 

f 
2 1 
; i C h f  water. --ks. 

I 
I 
I 

Eureka Springs, Milwaukee, Milwan- 
kee Connty. 

Fountain Spring, Wankesha, Wauka 
aha Connty. 

Gihon Springs, Delavm,Walworth Co. 

Glenn Spring4 Wankeaha, Wankesha 
County. 

Gomhc s Well, Brodhead Green Co 
Haoket's S ring Hale's dornera, MU- 

waukee 8onnt$. 
Horeb Mineral Spring, Wankeshq 

Waukmha County. 
Hunter's Ma etic Mineral Fountain 

lartesian). E n d  dn Lao, Fond dn 
Lao Connty. 

Hsgeis Spring, Wankeehq Waukesha 
Connty. 

Ido-Magneaisn Springe, Beloif Rook 
Connty. 

Jacob's Artaaiau Well. Milwaukee, 
Milwankee County. 

Jordan's Mineral Well (85 feet),Gales- 
ville Trempenlean County. 

~ e t h e i n  Spring, Wankesha, Wanke- 
nha Connty. 

Lowo's Spring (see Pdmyra Springe). 
Magnetio Well, Watertown, Jeffersan 

Connty. 
Market Square Spring, Milwankee, 

Milwankee Conntv. 
Mineral Rock Spitng, Wankesha, 

Wankeaha County. 
Mineral rpringr : 

A t  Ksnkanna, O n t a m i e  County.. 
Near Snssex, Wankeaha Connty 

At Eaat Troy Walworth Coung.. . Mineral Spring 'Artmian Well, d 
City, Monroe Conntp. 

Nbmahbin Mineral Springs, DeMeld, 
Wankesha Connty. 

Bew Saratoga Springs. Star heir ie ,  
Saint Cro~x County. 

Norwalk . Mineral Well, Norwalk, 
Monroe County. 

Oakton Springs, Pewankee, Wanke 
aha County. 

Oleson's S,dphnr Sprin a. La Grange 
~ o w n s b p  section 9 +elworth ~ o .  

park Sprini, ~ a k e   he, ~efferson co . 

County. 

8 

2 

1 

1 

4 

.... 
1 

1 

2 

3 

1 

.............. 

. - - . . - - . 
45,000 

.............. 
1, MH)+ 

10,000 

18,000 

.............. 

2,200 

.................. 

........ .................. 

800 

.................. 

.................. 
15 

........ 

Unimproved. 

Used to some extont ae 
resort. 

Uaed commercially and 
as a resort. 

Do. 

Used c o m m e r o i ~ .  

Redorttoamdlextent. 

Periclasian S a Springs, Whitewater, 
Walworth 8onnt 

Rahr'a Artesian bel l .  Manitowoc, 
Xmitowoo Conntv. 

Richmond Spring, whitewater, Wal- 
worth County. 

Saint Croix Miberal Spring, near East 
Farmlngton Polk County. 

Schweickhardi'e Spring, Wanwatosa. 
Milwankee Connty. 

Shealtiel Mineral Springs, near Wsn- 
paoa. Wan aoa County. 

Shebo gan diner81 Sprin (artesfsu), 
She&gan, Sheboygan 6onnty. 

Sheridan Springs, Lake Geneva, Wal- 
worth County. 

.?. 
.................................... 

48 

...................................... 

48 

.................................... 

.................................... 
47 

...... 

.................................... 

.................................... 

.................................... 
W 

...................................... 
60 

................................... 
46 

.................................... 

50 

1 

1 

1 

2 

1 

1 2  

................... 

Caloic, alkaline 

Alksline. ....... 

Caloio, alkalino . 

Alkaline, oalcio . 

Alkaline, aaloio . 

Caloio, d i n e .  ... 
Caloio, ohalyb- 

eate. 

.................. 

Snlphnreted .... 

Calcio, alkaline . 
Snlpho-ohalyb- 

eate. 

Chdybeat8, car- 
bonated. 

Chslybeate ..... 

Snlphnmted .... 
.................. 
................ ( 

.I{ 
Used wmmercinlly and 

as a mor t .  
Do. 

Unimoroved .. naed 1- 
call?. 

Used commercially and 
as a resort. 

Resort. 

Used commercially and 
as a resort. 

Unimproved; used lo- 
d l  Y. 

Used l o d y .  

Reaort. 

Used commerciall~ anct 
ae a sanitsrinm. 

Alkaline. cslcic. 

.................. 

.................. 
......,.... 

Alkaline. ....... 
Saline, caloio.. .. 

... ........... do 

130 

........ 
700 

........................ 
200+ 

8,400 

8,000 

...... 
54 

46 

40 

5P 

{it 



Mineral epringa of Wbconsin- Continued. 

Analyaea of mineral apringa i n  Wbxmain. 

Constituents. Arctic Artesian Well, 
springs. 1 ~ ~ d i ~ ~ ~ .  F ; U J ~ , " ~ ~ C .  Bethesda Spring, Wankeaha 

Used commerciallg and 
as resort. 

Used commercially. 

Used locally. 

Not yet improved. 

Used commercially. 

Do. 

i 
0 I 

Riloam Springs, Wankeaha,Wankesha 1 3 : 1,000+ 
County. 1 1  

. ............. S~lnriandpring,Waukesha, \Banke~ha I . .  .'. 
Counts-. 

...... 
Col~nty. 

I Sparta Xineral Wells, Sparta. Ifonroe 12 1.. 

Starin', Sulphur Spring. m i t e w a t e r  I... 
Tomahip .  section 1, Walworth Co. 

Tellolah Mineral Spring (formerly 1 1 l400-t 

- ~- 

' _ _ I  
Total .......... ....I 25.03 / 0.38 1 0.35 1 0.36 ( 25.71 

48 .................. 
.................. 

50 1 Saline, chalyb- 
eate. 

................................ 
45 Saline .......... 

) 
Golida. 

Sodium bicarbonate 
Calcium bicarbonate ..... 
Magnesinm bicarbonate.. 
Iron bicarbonate ......... 
Soclium 8ulphntc ......... 
Calcinm ~n lpha t e  
I'otassium sulphate ...... 
Soclium phosphate 

......... Sodium chlori~lo 
Calcium chloride ......... 
Alomininm oxide ........ 
Silica.. ................ .. . 
,.,r~anic matter. 

Black Earth ' Blistol 
Constituents. pi;;;: , soda Bnckhert's Fountain. 

Solids. 
Sodium carbonate. ....... 5.10 ............................................. 
Sodium bicarbonate .................... ., 8. @9 1.90 ............... 
Calcium carbonate.. ..... I 40.00 ............................................ 
Cnlci~lm bicarbonate .................... 4.36 I 12.W 12.04 
Zlagnesinm carbonate. ... 25.00 ............... .............................. 
IInnnf~sium bicarbonate ................. 3.21 5.82 7.94 
Iron cnrbouata ........... 12.00 ............................................. 
Irnn bicarbonate ....................... 0.49 8 0.10 0.08 
Soclium snlphnte ......... 10.00 7. i 4  ............... 0.66 
Potassium tiul hate ...... 0.10 ............... 0.05 ............... 
~ o d i n n ~  phospEate ...... .' ........................................................ 
Sodiunl chloride .......... 3.30 0.43 ............... ! 0.66 

.............................. Alulninium oxide ........ 1.00 ' 0. 16 
.................... Silira. 1. 30 0.80 0.39 0.68 

Vreanio matter ........... Trace . . . . . . . .  0.35 .............. 

Harriman's Spring). Appleton, 
Oa tn~ami r  Countr. 

U t l e , ~  llinernl S p r i g ,  Utley, Green 
Lako County. 

V~staSpr inr .  \Yank~sha.Wanko~haCo 
Tater loo -Mineral Tel l ,  \h ter loo,  

.Teffernon Connt?. 
White Rock Spring, Wankesha, T a u -  

krsha Count-. 
TTilliam's Sulphur Spring, Ln Grange 

Tornuhip, section 36, Walworth Co. 

I 

Qr8.prr gall.. ' P a r b i n  1,000.b! ~ a r t s i n 1 . 0 0 0  b 
.................. ...I 0.04 / ............. :. 

13.65 / 0.14 0.11 
9. 84 0.12 1 0.08 
0.211 0.01 .............................. 

Xadi;on 
City Well. 

~ 1 ; 
1 ( 10 ........................ 
1 1,200 1 47 ; Calcic, saline.. .. 

...... .... ....... .................. 
/. j , 

1 , 800 1 47 .................. 
....,....... ........................ 1 

P a r l e i n  1,000.b (f7s pev gall.. 
1.26 

0. 13 12.3B 
: 1 ' 17.02 

0.04 

0.24 
Trare  

0.29 
Trare 

0.42 

I /  

0 . 0  1 0.03 ' 0.07 0.02 1 0.51 
..................................... 0.01 ............... ....... 

0.19 ............... ::::::::::::::: .............:. !'--.--. 0.46 
............................... ........ Trarc 

0.76 !' 0.01 0.07 1. 16 
0.05 / 
0.15 I ............................................ 0.12 
0.06 0.03 0.01 0.01 

......................... 1 ............................................. I. ox 

_ _ I  - -  _I 
Total .............. ) 1 25.92 20.61 1 22.42 ( 30. '76 

' W. W. Daniels, analyst. d A. C. B a r n  analvst. r G. Bode, analyst (18is). 
b G. Bode, analyst. G. ~ a r i d e r ,  nnnls6t. b W. W. D&01e1s, a~lalyst (1882). 
' 0. F. Chandler, analyst. r L. Brandeckc, anal5 s t  ' Incomplete. 

(281) 



154 MINERAL SPRINGS OF THE UNITED STATES. [ U U L L ~ ~  

Analyam of mineral wings  in Wboodn-Continued. . 
Clyamic Springs. Eorelta ' Fountain 1 Gillon 

Springs. Spring. Sl,rili%a. I 
I Grains Grains 

per gal1on.h 
4.431 

16. 1.-,3 
Sodinm bicarbonate.. ... 
C . ~ l r i ~ ~ m  I)ica~.bonato.. .. 
lfagirrniom bicarbonate 
Iroii I~ic:trbonate.. ...... 
Snal~unl snlplrate.. .... 
l'ofxusinin ~olphate . .  .. 
Soilium pl~nsplinte ..... 
Sntli~iin clrlrr~ itlv ........ 
Aln~nininu~ o s ~ d a  ....... 
Silica ................... 
Alnmina.. ........................... 
Organic matter ........ 

............ 
0.8112 

Trace 
Trace 

per gallon: 
1 . 2 0  

lti.O4 
13.56 

0. 0 I 
0.  :!Ii 
U. 411 
0. o:l 
1.17 

Tmro 
0. $2 

1.62 

Orai7.n I Parln i n  ' Grains ! Part# in. 
per gallon." l.ll(lO.c per gnl10n.~ , 1 . 0 0 1 ~ . ~  

0.803 9.13 :.nl .......... 
15. R!llj 0. 41 13. i S  1 10. 27 
8. 6111 0. I8 1 9. 20 i. 14 
0. fik5 .......... 0. 05 11. 20 
I. I 0.26 u.:<c; I u. !I3 
0 . 3 0  3 ............................... 
(I. 4 .-J .................................. 
0.618 3.35 Trace I 0.47 

............ 0.19 0.09 11. 19 
0.810 0.1'; u.55 1 U. i.i 

Trnce ................................. 
Treco ......... 0.31 1 .......... 

-- -- -- -- 
29.016 1 4.64 I 25.36 I 10.91 

I 

Constituents. Springe. i 
H n n t e r ' ~  

IIacket'cr 3Iagnetic Hygeia . Spring. 1 Spring. 1 JZincrpl / Spring. 
1 Fount;uu. 

Iodo-Magne- Jacob's Jordan's Lethean M:efi:c 
~ i a n  Springs. [Artesian Well. Mineral \VelL Spring. watertoan. 

I Grains 
per ga1lon.f 

Sofiinm oarbonate.. 
Sorlium bicarbonate ... ., 0. i G  
Calcium carbonate. 
Ctilvir~~n bicarl~onate. ... 15.98 
J[ngnerrinm carbonate ..I. 

JI;~gnesinm I,iea?l)onate. 11.58 
I'ot;~*gium carhonatc\. .. . I .  
Iron bicarbonate ........ 0.00 
Sotliirrn snlphate.. ..... .! 0. F2 
C'nlrionl aul!)hst,e. 
hlngiiesium snlphate. 
I'otnqninm sulphate.. ... I...... 0.49 
Sn~lr im phospl~ate ......I Trace 
So1111rm chloridn ........ 1.19 
Pots-uinm cl~loricle ... ..#. 
Al~~nriuinm osiile ....... 0.05 
Silica ................... I 1.05 
Iron .................... p...... 
1:rornine 

Grains 
pmgal1on.r 

0.46 

8.41 ....................... 
623 

0.36 
1.04 

...................................... ............................................. 
0.24 

0.11 
0.87 ......................................... 

Grain8 
per gallon. 

.................................................... 
0.03 

........................................................ 
6.66 

.......................... ., 
4.86 

................................................... 
0.23 
0.17 

........................................................... 
................................................. 

0.32 
.................................................. 

0.13 
0. G9 

Orxxnic matter.. ......... l Trace I.. ............. l 0.48 1 ....... ..................... 

Organic matter ......... 2.21 0.18 ...................................... 
Loss 

Total ............. 

P a r t s  in 1,000." P a r t s  i n  1,000.0 
0.04 ............... 
0. 17 1 0.19 
0.11 0. 13 

Traoe I Trace 
0.02 tr. O:' 

.............................. 0. 01 
...............I ............... 

1 Gr8.pmgaU.f 1 C h ~ . p e z g a l l . ~  &*.per erg.0 
Sodinm bicarbonate ...... 0.14 ! ............... 0.89 
Calcium bicarbonate .....I 14.52 1 8.69 6.50 
1Inpne8inm bicarbonate.. la. 28 6.63 8. 16 

Iion hicarbonnte .......... 0. (14 0. 13 2.67 

Snclium bromide.. ........ 
Soclium iodide ............ 
Alicminium oxide ........ 
Silica .................... 

-- 
Total. ............. I 42.34 21.82 - 7 ~ -  0.3i 

Grains 
per gall.' 

10.75 

6.88 

1.25 

0.18 

0.23 
0.53 

Socliiim sulphate 
Calcium snlphate ........ 
Potassium enl hate 

Trace ............ ... ................... ......................... 
Trace ...............I ............................................ 

0.06 1 0. 19 0.. 1 Trace Traco 
0. TO . 2.38 I 0.29 0.01 0.02 

Rathbone. ana l~s t .  ' G .  Bode, analyat (1874). hE. J. GiUett, analyst. 
bOgdm Dowmni, analyot (1883). C F Chandler analsat (1875;. 'A. Thiel analrst. 

G.  I3oclc. a n a l ~ s t .  K G .  BO~IO, anal& (1s ;~) .  J There a& 19 grains per gallon. 
d J .  V. Z. Blaner. analyst (1873). 

(282) 

~ r o i n s  
ParlsinlOO.b per gall.' 

4 .......... 
..................... 2.26 

5 .......... 
.............. / 16.73 

............... 13.14 
4 .......... 

......................... 0.58 
13 ' 0. 52 

.......... i 
17 .......... 

0. 8? 
.I0.. / 0.04 

1. 2.5 
3 .......... 

.............. 0.72 
l4 5 I 0. 15 .......... Trace 

.......... T n c e  

7 ------- 
J 100 

....................... 8.86 1.97 
0.13 14.55 1 
0.31 ............... ............... 

Sodium phosptate .... 1:::: 
Soilium chloridn ......... 
l'otausiun~ chloride. 

Trace ........ 
36. ?I 

0.01 ' ............................. ........................... 
0.34 1 0. 64 0. 18 0.01 Trace .................... ., 0 . 2  ' 



PUUI WISCONSIN. 155 

Analyass of mineral eprfnga in Wiaondn - Continued. 
- 

Constitnonts. lMa$p","izzyare Spring, Mineral Rock x&y;k:p i New Samtnga 
Milwaukee. Ea8t Troy ) 1 Spmgs.  / Spriugr' 

-- -- -- 
Par& in l.OO0.a Park in l,OoO.b'Pa~fa in 

Sodinm bicarbonate ...... 0.04 .............. 0.01 0. (12 0.81 
Cnlcinm bicarbonate .... .' 0.37 C. 21 4.00 

0.36 0. 14 0. 09 3.07 
. . Tracu 0.54 

Soillum sulphatu 0.0'2 0.02 0. U' 0.08 
('nlcinm nolphate 
St~<linrn chlori~lo 0.43 0.01 0.01 0. 02 0. 13 

0.03 

Silica .............. 0.04 0.02 
Org;lnic matter. .......... ............. .............. -- -- 

Total.. ............. 0.38 I 9.87 1 1.46 1 
Palmyra Springs. 

Constituents. I  owe's ~ ~ r i n e s .  1 I I . 

Spring No. 1.1 Spring No. 2.1 

1 Rrainn I G~ains  1 Drains 1 
per gapon: p& gallon." per gallon.. 

Soclinm bicnrbonato. .......... 1 1.?81 1 . 3  
Calcium bicarbonate .......... 12.72 I?. ?3 ...... Nanesinrn bicarbonate. 5.77 5.54 6.48 
Ira; bicarbonate ............. .! .............. 1. ............ I 0.33 I 

.............. Iron oxide.. ................... I Trace Trace I 
dluminiuly oxide ............. 1.. ...... ......I.. .......... ..I Trace I 
Silica .................... ... .. 1.11 1.08 , 0.73 I 
0rp;lnic matter.. ........ ......I ...... ........I ............. ./. ............. ~ 

Grains Grain6 
pdr gallon."er gallon.0 

0.18 0.16 
12.65 9.86 
10.14 7 .  92 

Total.. ............... .. . 1 23.34 1 22.43 / 18.73 1 25.92 I 20.30 

Constituents. 

I 

Q. Bode, aoalyat, dQ.Bode ma! .st (& b 9,1876). 6 J. E. Gamer analyst (1873). 
b O . B ~ d e ,  analyst (18691). * Q   ode) ana&et (I&). b J. V. Z. ~Ladey, anulpt (1877). 
O. Bode, analyst (1872). J.'v. 2. '~laney, analyst (1873). LWithiron. 
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Oakton Pahr'e Ar- Richmond Fchweiek- 
springs. t e s i a n ~ e ~ ~ .  tipring. sprin, ::C 

I---- -- 

Sodinm bicarbonate.. ......... 
Cnlcinm l~icarbonate .......... 
hIa<nosium bicarbonate. ...... 
Iroll bicarl)onate .............. 
Sorllnm unlphate .............. 
C:drium aulphate ..._. 
Atagnosium snlphate 
I'nt;~sninm sul hate 
~o111nri1 chlorijo. .. .: : 1::: 1:. .. 
Potn.isium chloride .................. 
Calrinm chlorido 
Alnmininm oxide ............. 
Silica ......................... 
Orsanie matter ................ 

Total.. ................. 

Part8 in ' Part? in 
1,000.' l,OOO.a 

0.01 ............. 
0.43 

0.?2 .............. 
0.01 .............. 
0.01 

...................... 1 0.99 
........................ 0.83 

............................... 
Trace .............. 
........, 0.01 

............................ 0.38 
Trace 1 ............. 

0.01 i 0.02 
Trace .............. ------ 

0.50 1 5.30 

Parts in 
1.0UO.s 

0.04 
0.45 
0.33 
0.01 

Trace 

0.02 
0.02 

0.03 
Trace 

0.02 
0. 01 

Grains 
pe? g a l l ~ n . ~  

0.79 
11.19 
7.25 

.............. 
0.52 ......................................... ......................................... 
0.05 

......................................... 
$0.49 
0.27 

Trace 

Part8 in 
l ,OOO.a  

0.01 
0.21 
0. 15 
0. 01 
0. 01 

............................ 
Trace 

............................ 
.............. 

0.03 
Trace 

0.96 --= 
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dnalyao of mineral springs i n  Wbdn-Continued. 

I Shraltiel ; 
Constituents. 1 l ~ i n m l  Sheborgan Mineml Spring. eE , 2::;;. 

Sl l r lng~.  I I I 

- 

Total.. .................. 14.65 G5i. 88 5S9.23 25.99 / 0.45 

! I Sparta l t ~ n o r a l  Wells. I Tellnlah o r  I 
Constitnents. Silurian Earximan's Vo~tra 

Sprinr.  , MaRlrtic / d ~ e 8 i a n  / Yineral  Spring. 
-.ell. TVell, Springs. 

Partn in 
I,UIJI~.'~ 

0. 02 
(I. ZL' 
11. 13 

............. 
.......................... 

0.05 
.............. 
.............. 

..........-....-.... 
.............. 

............................ 
0.02 ............................ ............................ .................... 

............................ 

............................ ............................ .............. 
0.01 

.............. 

-- -- 

I &a; I &aim &aim Graim 

I per 

per gal1on.b ~ g a l l o n . ~  ; per 
Sodinm bicarbonate, .......... 0.76 1 .  ............. I.. ........................ 
Calcium bicarbonnto .......... 1.49 1 13.66 12.55 
XIaon~sinn~ bicarbonate ....... 6 . 3 6  0.28 .............. l 10.28 
III,II I,icar.borrat~~ .............. 0. (15 , .............. 0.50 I 0.11 I 3 1 : r n p n ~ s c  Ilicnrbonate ....... I .................... ........, 0.17 
S 4 , ~ l l t ~ m  srrlpl~nte .............. I 0.19 I.............. 1 ............. : 0.30 
( ~ '  ~l<.inru su lp l~a t r  ........................ ...' 76.15 169.83 / 1.43 
l I : # r n p s i ~ ~ r r ~  srrlphate ........................ 89.33 ;... ........................ ., 

Sn~liruir iorliclc.. ............... I.. .............. ............ Tracn I ; 
Alirminiuiu oxide ............. 0.50 ' 0.13 
silica ........................ / 0. 70 0.01 l 0.02 ' 0. F5 

Trace i...... 
......................................... 

0.04 I.............. 
Trace 
300.94 I 0.31 
14.48 
2 i .  F 1  / 
51.01 .... .. .r 

I:,!i.l~rr~~ s111pI1.1to .............. 1 .............. 1 ..........--.. ..-........... 1 1 1 t 1 1  snll~lrntc .................I 0.74 
I ' : ~ l c ~ n r ~ r  plioaphate ............ ' .............. ' .............. 

-- 

Sorlinm carbonate 
So~linm bicarbonate. .......... 
Cnlr~rrm rnrl~onnte ............ 
Cnlcir~nr I~ icar l~onate  
31:1.rnf.sinrn carbonate ........ 
i l ~ z u r r i u n ~  l~ icar l~onata  ...... 
1::ti lnin carbonate. 
Ptrn~rtinm carbonate 
I,itllir~m carbonate 
Arnmnninm carbonate 

................ Irvn cnrbonnto 
Iron 1~icarI)unatc 
3 r n n m n e s ~  rarbonsto 
Si~diolu nrllphate .............. 
(':llcinm anlphate 
Jlngr~enium nnlphsto 
Potnssinm sulphato 
S o ~ l i ~ u n  phosphate.. ........... 

Organic matter ............... ......... ....I.. .......... ..I Trace I .............. 

S o ~ l i ~ r n ~  1,tItrlrato ..............I 
............ S o # l ~ ~ ~ n i  r l ~ l ~ ~ ~ i ~ l o .  ..i 0.16 

I'ofa.isirlm cliloride ............ 1 
L':llcinru chlori~le ........................... 
~;r.rnpsinrn clllorido ..........I : ............. 

----- 
Total.. .................. / 23.22 1 0.16 / 0.?4 I 18. 1 26.46 

Litlri~rm c l~ lor ;~ lo . .  .... ...I :... .......... 

............................ 
367.65 ........................... 
109.30 
0.91 

_ _ _ ' I  - -  '_- 

.......................... 0.21 ............................ ........... 
0.03 / ............................ 0.05 0.41 I 0. D3 , 0.40 ............................ 1 .............. 

........................ ' .............. 0.07 i 0.08 13.43 
G. 63 : 4.03 ............................ 1 .............. 

..............I ............. .' 0.01 1 0.06 1 10.74 
.......................... 0.01 .............. ' ............................ 

'Q. Bode, analyst (1880. *C. F. Ohandler analyst  (1876). *J.Af.Hirsh, analyst (1876). 
'(3. Bode, analys t  d Walter 8. ~ai ies ,  analyst  (1880). 

(284) 

.\lnmininin phosphate ........ 1:;:::::::::::: 0. OG .............. 
Iron ~ l ~ o s n h : ~ t o  ............... Traco I...... 

0.10) 
0.19 

. .. 
!+,!Iinm I~roruicle. ........................... 

..............I.... ...-... ... 
.................................................. 

........................ 0.02 ; 
.......................... 0.03 .............. 

......................I Trxre  1 

0.0% 
1.06 

0. 13 ........................................ 
...................... 

0.29 ............................ 
..................................... 
......................... 

............................ 1 .............. 
..............I .............. 

............................ I ............. 

S o ~ l i r ~ n ~  io~licle. ............. ... .............. 

.......................................... 
Trace 

.......................................... 
0.02 

......................................... 

.......................................... 

.......................................... 

0 .  1 Trace I 

0. 03 

0.55 

............................ 

14.34 , 
.., 0.01 

Traco 
1.21 .............. 
0.18 

. \ l ~ ~ n l l n i n n ~  oxide ............. U. 09 1.10 1 0. 13 0.05 
qilic:~. ........... ..............I 0.60 0. '73 1 0.47 , 0.73 
O r z ~ n i c  matter ............ .... ............................ I Trace 0.23 

0.64 
0. (If; 

0.04 



WISCONSIN. 

1 I Artesian 
waterloo / Utley 

Constitnenta. hlinsral 1 White  Rock Spr ing  Mineral 1 '%Zfi:' 1 * p ~ i n c .  P n i r i u  d u  i Chien. 

*Q.Bod & t. .C. Dwight Mamh, anslyat (1685). *Pd Dde4 Uuly&. 
b~ C-&ll am, (W4). ~Q.Bode, d y a t  (18'76). 

park 

-- -- 
Parts in Grain8 G~ains er ' Part8 in ' Grnina 
1,000: pc~gallon: imp.gaUfn.b! 100.C Ipergallon.d I 1 . 1 8  1.28 Sodium bicarbonate.. ....... I . .  .......... ........................ ........... 

Cnlci~im .................... ....... 000~440 ........................ 
C ~ l r ~ ~ i m c a r b o n a t e  .......... 1 ... ".......1............1...... .................. 0. 6'1?" ............. . ........................ C:~lrinm bicarbonate.. ...... 0.41 11 7 17.67 I 1.5470 

.003607? ............ , ............ 31;1rl1t.>inm.. ............. ..I ........... 
?Tni.r~vsi~in~ carbonate .............. 10.9739 ............ ........... l L : ~ ~ i ~ r ~ i u r n  b~carbonate 1.3'38 
Irclt~ I , i c a r ~ o n a t e .  ........ ................. ti..& OIY. 

............ S o i I ~ i i n ~  nnlphirtr ............ 12.7978 
.................. Jl,~cnosiiir~r snlpllate. ...... / ..--........ 

I'~,t.iasinii~ mlpbate ........ ........................ / 0.82 ' ............ i . .  -.. ----  -.-....-.. 
(;.lll 'ill~ ~IllpllLIte.. 
Sr8,llnnr nitrsite .............. 
So(liuni chloride ............ 
C:~h.inni rhloricle ............ 

........................ ...... J In~mrs ium chloride.. 0.13 ............. 
I,itl~inm cllloricle .......... 0.0% ........................ 
I'ot.~nsinm chloude ................... ..i.--... ...... ............ 
So,l~uni bromide ........................................... ... ............ .......... ............ 

............ 
Silica ....................... 
Alumina.. .............................. 

............ 1- ................................... .......... 
Swlinm ............................................. ........................ 
Cll0"lld. .  .................................. ....................... 
Sulphuric acid. ........................ 
Carlmnio acid.. ..................................... ........................ 
0rg:inic matter .................................... Trace ............ ---- 

Total  ................. 11.47 j 21.51 / 37.66 / .0240322 137.0348 3.8579 

............................. 
0.64 
0.42 
0.51 

/ :..... ...... ' ............ 1 15.3699 1 ............ 
............ ........... ............ 1 

............ . I. 17 1 1.12 i I 90.2007 
............ 1 ........................ I 

........................ 
........... 

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

Mineral epringa of Minneaofn. 
, . 

. 
.............. 

...: ./ 
Citr ,  R-inona C o ~ ~ n t r .  I 

C a l c a r e m ~ ~  upn'ngv: 
.................... Insection 22, Osborne Townahip, P ipe  

Stone Coon11. 
I 

................... Near u ~ o u t l ~  of Big Stone Lake, Big / Stone Ccnnnty. 
Carbureted q r t n q a :  

SearFreebo6n and Alden. FreebornCo. .................... 1 

Saline 
Calcic 

Calcic 

Calcic 

Local reputation. 

Do. 
Do. 

Chal?lhmte s p r i ~ ~ g u :  .................. .... On rroutll I,r:lnch of Cottonwood, near 

................. 
.................. 
.................. ...... 

Lincoln County. 
At routhrest&rn end of h k c  Baaon.  

In ~ & e  C%untr.. .............. . . . I  
i n  1 .  r a y  t t i o  y o  ~ t y  I 
Uworonna J l inrml  Springs, near Ow* 9 

tonna. Rteelr Cnnnt?.. 
Sirlt Lake, JIehnrrio ( ? )  Township. Lnc. 

qui-Parle County. 
S n ~ n t  Vincent's Stilt Well. Saint Vincent, 

Kittson Connty. 
Sulp l~ur  Springs. uection 20, Eden T o w n  1 2 

sllip, P ipe  Stone County. 

A t  western end of Lake Benton, Lin- 1 2 .............. 
coln Coontr. 

.... I n  sec. 5. ~ t i i c o  Township, ~ a s e c a  CO.' .... 
I n  sec. 9. Otisco Towuship. WanecaCo.l ...... I 
I n  sec. 21'. Jlnngaslia T o m s h i p ,  Mar- ' ...... : , 

t in  l:onntr. 
AtSchwnrt~Lime.KiIn,  0tta~vaTow-n. I 

Chnl?,bmte nnd mrlph?ir qwingn: 
In  I l ~ ~ r ~ n y  ('ollutt-, three miles ronth I . 

.................. 
....... 
............. 

.................... 

ship. Le  Sneer Connt.~.  
.... I n  Stately Toannhi Brown county. . /  
...... ..... ................ I n  asc. 3i1. S n r d r r  %met Tonn8hip. 

Rodwood County. 

............... ! ... 

of' Walnot C;rore. 
...... 45 .................. 

Ilumboldt S:~lt. IVcll, Rit tsonCo ....................... 
........ ...... Alkaline 

Jl~n~ral mirinnn . 

...................................... 

L o c d  reaort. 

Usedoommercially. 

..... Chalybeata ...... ... ' . . .  Saline ....I 
Alkaline. calcic. Rwort.  

Alkaline.. ...... 

.............................. ................................ ................................ 

...................................... 
................................ 



DAKOTA. 

Onatonna JIineral Springs. / I 
Constitnents. ' Bryan'n In~lewood 

1 Vichy 1 Name 1 y:?::! 1 sprin!L8. . . : Sprini. 1 nnknown. 1 -- 
Grainn &a ins 

Sodinm carbonate.. ......... .... ............. .............. ...... ..... .1.. ........ 
S f ~ l i n m  birnrbonete.. ..... ............................ ......... Calcinm carbonate. ..................................... 10.G2 I 0.79 
Cnlcinm 11irni.bonate. ........................ 1 10 .3 i  , 13.20 ............ ./ .............. 
X : ~ p n ~ ~ s i n m  cnrbouate ................................................... 1 0.08 4. 68 
ZIn'rnrsinrn I)icarbonata ...................... 8.40 5.29 ............ .. ............. 
I'ot.~.sri~n~ carbonate. .................................................... 0.09 .............. 
Ilou bic.rrbonatr ............................. 0 . 5 4  0.62 .............. 1 .............. 
Lithiuru carbonate. ...................... ....I.. .......... ..I :. ............ Trnce Trace 
Ca!riuru snlphare ...................... ...... ..................................... 0.12 
Sodrnm nnlpbate .............................. 0.45 ! 0.28 1 0.45 0 . 4 9  
I'otnu*inm sniphate .......................... 0.28 .............. / (I. 04 0. 17 
Sodium cl~lo~~iclo. ............................ 1 0.31 1 0.17 0.03 1 0.07 
Pota+. i~u~~ nitrate ........................................................ Trace .............. 
Calcium n i t r~ rc  .......................................... ..;. ............. ........ Trace 

............................................................. Iron n s ~ d r  
A ln~mna .  ................................... 0 . 1 0  O . 2 8 j  O I 4 1  0.01 
1In11:nnese bicarbonate. ..................... Trace , .............:....... .... ................ 
Su~l i t~rn  phosphate.. ....................... ., Trace ........................................ 
Calcinm phosphate .................. .... .............................................. Trace 
Sudrom ioclidc ............................... 1 Trace ............. .'...... ..................... 
Orpania matter .............................. Trace Trace .......................... 

.............. Phnrpliates ..................................l.............. .......... ... Traces 
Silrca ........................................ 1.79 1.12 ' 0.05 1 1.22 
Free carbonic acid. .......................... ' 4 . 3 4  ..............'.......................... -- --- -- --- 

Total ........................ ..... .. ~ 85.02 I 18.40 / 16.56 I ?'?. 6'r 

4 Constitnents. Well at  T r a c ~  Big Stone Humboldt / station. Lake. (ial. Well. 

I Grains 
per gallor~.d 

Sodium carbonate .......................................... Traco . ......................................... Cnlcinm carbonate 41.?5 1 
Xa,genium carbonate ...................... .... ............ 14. i 0  
Iron ci~rbonate ........................................................... 
C:III.IIIIII srllphate. ......................................................... 
Sodrun. snlpbare ........................................... 9i. 58 
11:~.1u# sium s u l ~ h a t e  ..................................................... 

Grain8 
1 per gallon a 

................ I........ ....... 
i 8 .  (i0 

I 1. 0P 
.., 116. (IR 

- - -  

I'otnasi~lm snlp'hnte 0.73 
Xa-nesium chlor.iclo 
Sodioni chloride ............................................ 
Cnlcinm chloride ........................................... 1 ::::::: ::::: :.: ..............I 42.26 
I'otaqsinm chloride.. ....................................... _ _ _ _ _ _ _ _ _ . .  166.53 
Iron protoride.. ........................ .... ............... 0.66 ........................... 
Alnmina ........................................................................... I 2. 38 
Silica.. ..................................................... 2.27 1 6.21 1 12.15 

Total. ................................................ 1 156.46 32.28 3,330.65 

'Enno Sander analyet (1875). 
bwilliam A. Ikoyea, analyst (1882). 
William A. Noyen, analyst (1888). 

- - - 

'G. A. Msrlner analyst. 
.James A. ~ o d b ,  analyst (1884). 

DAKOTA. 

Information as to mineral waters in Dakota is meager and the data ob- .. 
tsined are insufficient for the compilation of a very complete list, of the 
springs and wells that am known to be mineralized. The Territory has 
not been 8ufEicently developed to have much nttention directed to the sub- 
ject. In some of the southeastern counties are springs and wells in which 
tho water is said to be chalybeate, but correspondence with personu 

(287) 
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in that section does not develop much in relation to them beyond the 
faat that they are unimproved. There are said also to be salt wells 
in the northemtern part of the Territory. In various portions, also, 
alkali is quite abundant in the soil, and in such regions the water pass- 1 
ing through it is naturally alkaline. Such localities are found along the 1 
Little Missouri River near the crossing of the Northern Pacific Railroad 
and in the vicinity of the Blaak Hills. Newton and Jenney, in their re- 
port on the geology of the Black Hills, sag: b L  Springs issuing from the 
black clay ehales of the Cretaceous on Beaver Creek were found to be 
strongly acid and astringent to the taste, turning blue litmus red and 
probably containing alum and free sulphuric acid. Similar springs 
were reported to be found near Bua lo  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 miueral 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 qringu of Dakota Tem'tory. 

Resort. 

Aberdeen ArtesianWe11, Aberdeen,Brown 
County. 

Acid apringu: 
On Beaver Creek Cnster Custer Co. 
 ear ~ n f f a l o  ~ a t k .  cuat i r ,  Custer Co.. 
A t  Deril's Lake, Ramstly  count^ 

Artesian wells: 
A t  Clark Centre, Clark Cpunty 
A t  Deril's Lake, Rarnsey County 

Unimproved. 

Resort. 

................... 
Saline I .... ...... 1 

Dunseith Mineral Spring. Dunaeith, Ro- 1 
lette County. 

Gary Nineral Spring. Gary, Deuel Co ..... 1 
dfineral springs or wells: 

I n  Bon Homme County.. 
I n  Fall X i ~ e r  County 
In Turner County.. ..... 

...... ....... ...... .......... 

......................... 
............................ 

?JearXi~souriRiver,at1~iep1'e,Hughes 
Countv. 

A t  foot of Blnff a t  Pierre, Hughes Co.. 
On west shore of Big Stone Lake, 

Grant County. 
Salt upri?~g# : 

Senr  c;raftou, Wnlsh County.. 
S e a r  Pcmbinn. Pemhina County 

Sulphur Spr in~a,  Devil's Lake, Ramsey Co. 
Wnmcluske Lnke, Wamduska. Nolson Co.. 
Wessin ton Springs, Tessington Springs, 

.Jernu?tl Co~oi~ntx. 

...................................... 

....................................... 
...................................... 

..................... 
................. 

2 
1 
3 

Saline ......... 
Calcic .......... I. ..... Sulphur,ohalyb-. 

.................... 

.................... 
Alkaline, saline. 

Saline .......... 
.................... 

I 
.! 

...'...... 
....... .; 
.............. ........ I ...... 

Cllalybeate,cal- 
cic, sulphur. 

........................ 
.................. 

........................ 
Saline ......... 
Cha1,~beate and 

~ulphnreted. 1 
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Analyrss of minurat @nga in Dxkoto rr*rilory. 
- - 

I Artesian wells. I Mineral Springa or  well.. --- 
Constitneuta. I 3Irclic1ne Well a t  I Well near 1 At A*p I It / At 1 (.~ee,l; 1 fnntnf l~lnd r i iernr  , deun. Centle. I Lnmrence. S ~ ~ I I I ~ .  at I s i ~ ~ r v .  , 1>1erre. 

1 e a < n r  
per gallon. 

Silioa ...................... lI.9!)11 
Iron oxide .................. 1 0. ci:1J9 

Soilinmcarlronntn ..................... 
31:1~.. e u i ~ ~ n ~  carbonate.. .... 0.0611 
Po,l~urn clllor id<$ ............ 3R 8009 

.................. J[nrnt.siurn cillorido 
I'c~!nrs~um sulpl~ate.  ...... ../' 17.7780 
C . I ~ ~ I I I ~ I  nulpllatn.. ......... , ........... 
?odium phospl~nte .......... Trnce 
R o i l ~ ~ r n ~  8nlpl1.ito. ........... 1 40.4604 
Soda .............................. 
Yol:~tilo m.ltter.. ........... 0.8123 I _ _ _  

Total ................I 1?8.2?05 
I 

Iron protoxide ........................ 
,\lr~ruin.l .................... 
Calciuni carbonate .......... 
Calclnni bicarbonnte.. ...... 

........ ........... .........-.. 0.54 , Trare  ........ 
........... ............ 1 0 . O l  0. 19 

8.42 1 31.3L 1 9.20 
0.0816 
1.4157 
18.5245 

........................ ............I............ ........... 
1. 56 4.56 ................... ......... 

................................... I.::::. 

............ 16% 54 38 92 1 133.76 ............ 

.............................................. 21.24 

........................--....... I ------- 
14.58 I 26i. 70 ( 64.37 

17$' O5 I 25.61 

'Eraatna G. Smith, annlrst (1885). bG. A. Mariner, analyst. 

IOWA. 

Mineral springs are not of common occurrence in Iowa, althongh many 
wells, both artesian and ordinary, are frequently mineralized. Neither 
Walton nor Moorman mentions any of the springs of the State. The 
present list is mainly the result of direct correspondence with the dif- 

I ferent spring-ownera and 10-1 antbo~tie8. The springs are, of the same 
general character 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 place8 of resort. 

Mineral g r i n g o  of Imn. 

.................. *aid Spring nt ma1 mine on Blnff .!.I 
Creek. Monroe County. 

Arlem'nn ~ 0 ~ 1 1 8 :  
At, Vehsier City, Ramilton Conury 6 I............ I .......... .. ...... 
A t  Fnrrninnton Van Xrlrcn Connty 
A t  ~ a r p u r ~  ~ i k r v ,  Allsmaken~o..  .....I. 
At Keoknk,  re Conntv.. 

...... Sereu milrs below f)arenport, 
Scott, Countv. 1 I 

............. . At  Dnbnqun. bnbrrqne County .. I I.. . I  Sligl~tlyanlphn. 
I I I , ~ t ~ , i  I 

. , .  
Ctnnt .:. 

Dnnl~ar 's Nineral Spring, nenr Col. 
l e p  Sprinms I'nce C n ~ ~ u t y .  

Rig A I ~ n m l  ;pringnnil Flovinp Welle, 
Itos~nkrnns Pnrk. lT*obater Citr. 

At Lsn~ ing ,  Allamakee County.. 
_II x r ( j n m r ,  Clayton Conntg  

Chamlrerlain (or Storm Lake) Jlinrrnl 
Vpriugs. Srorm L;ikrl. B~~rnnVis tnCo.  

Chrrokcr ;\lacnotic l f in t~r :~l  Springs, 
C!~crolree. ( ' l lorol ;~  Cotlnty. 

I ate. I 
1 I00 1 56 Calria ........ old to  limited exten,. 1 anc111nrcl a8 a wsoyt. 

.................. 5 6,460 33 1 U~edlocnll .~.  

1 i I 
(BQ) 

, .... - ... 
...... - 1  ............................. 

........ ...................... ~ 
3 , 3,000 48 ' Saline .......... ' Local m o e .  

! .............. I .... I .................. Used rommrrcidly end 
n~ n resort. 

Colf:rx >lint*r;rl Snru~ca. Colt:tx. Ja8r~nr . 8 ' 980 1 52 Saline. chnlrbo- I Do. 
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Maera2 apringa of Iowa- Continued. 

...... ....... Qrpsnm Spring, For t  Dodge, Webater I 1 ./. P. .I Alkaline.. ......I 
County. - 1 I 

Henryson's Artesian Well, Story City, .................. Chnlybeate ..... 
Storv Conntv. 

l o r x  Acid Spiing, Eddyvilla, W a p l l o  I 2 1. ....... 1. .. l a i d  ............ 
Conntv. I 1 

biners l i ' s  Well. 1 mile from Keoean. 1 .  ....... do ........... 
qna, Van Baren County. 

Linwood Spring, Linwood, Scott Co .. .................. 
3lnzuetic Spring, Lohigh. Wehster Co. 
M:u~lahv'n Snriun ( ~ ~ 1 1 ) .  3milesnorth .... Saline .......... 

of l ) e s t~ r ,  bailae co~lnty .  
dlineral n p r i i ~ g n ;  

A t  Ft,llorn H Grove. CarrollConnty. 
A t  Ioxn  Cit,.~, Johnson Connty 
Sea r  Iliz Spring, nTavne Connty.. ........ 

Ames. Story Conntx. 
... Min~ra l  Wells (artesian), north 47 Chalybeate. 

H ~ ~ c n n  VistaConntv- - 1  I 
Wntkins'a Artesian IV'ell, Story City, ..... 

Stor1 Coouty. 

Ottnmmn Medical Springs, Ottnmwa, I 1 
\Tnpello Connty. 

Phanix  Mill Sulphur Spring, Daren- 
port, Scott C o n ~ ~ t y .  

Prospect I'nrk Mineral Springe. Des 
.\Ioiurs. Polk Countv. 

Unimproved. 

Local repntation. 

Reeort. 
Gsed locallv. 
Local reputation. 

40 

Unimproved. 
Onimprorcd, one is  nnp- 

posecl to harc  medici- 
nal eiferts. 

Used ns n resort and com- 
merrinllx. 

Sanitarium. 

54 

.................................... 

.................................... 

Unimproved. 

Alkdine, s;~line. 

Analyses of mineral spriitqs in Zoa!a. 

Constitnenta. 

Gas. 
--- - -- - 

Cubic inches. I=-- -- 
Carbonio acid ......................... 1 4 2 . 3 0  . . . . . . . . .  1 .............. ............. 

Grain8 Grains (frains Grams 
per gallon. per gallon. 

................ J I n e n e s i n ~ ~ ~  carbonate.. 3.81 
C.11cium carl~onato ....... 17.51 8.41 
Iron carbonate.. ......... 0.67 3.57 

I 1 I I 

G. Hinrichq analyst. J. E Wright, analyst. J. E. s i b e l ,  ana1yl)t (1882). ' Rnah Emery, snalyat. 

(290) 

Socliur!~ ~l l lphate  ........ 
1'~1tassinn1 ~o lpha t e  ...... 
Xngnesiom ~nlphatc . .  ... 
Cnl(,iom ar~lphate ........ 
1ro11 fiulpbato 
Sodium chloride .......... 
JIagnesium chloride.. 
3Iagncsinm bromide 

78.86 
0.41 

31.87 
13.07 

......................... 

.... .'. ......... 
3.76 

............... 
1.14 

Calrinm osiclc .......... .., ............................................. 
Iron oxide ............................................................................ 

................................................... ~I ;~gnes ium oxide 
....................................... Sodium silicate. 

Silica A l n r ~ ~ i n ~  .................... 1 )  O.l 0.59 

2.84 
.................................. 
.................... 1 Trnca 

............... 
Sul p, hnric ..... mid ...::::::..-. 
Lit 11n ..... 
Cnrbon dioxide. .......... 
Ammoninm crenate 
0rz:lnic matter 
Pl~nspi~oric acid 
Jl~drochloric acid. 
Iron 
Insolnble. 

0.44 1 0.43 
0.01 
0.24 

15.89 

........ ............. 
408.99 1.58 

0.37 

13.80 
44.65 
97.30 

................................................... 
8.10 

Traceu 
........................ 

-- 

0.82 

.. .. .. .. 
............................................................ ............................. 

............................. ......I.. ............ 
0.23 1 ............... 

............ 

2 2 0  i '  2.29, 

............... 
.............................. 

Trace 
7.18 

.................................... 
......................... 1.27 

Total ....... ........I 153.71 

............................................. 
............... 1 ............... , _ _ _  ........... .............................. 

............................. 
............................................................ 

.............................. 

....................... 
................................................................. 

........................................................... 
25.39 / 816.39 

.............................. 

.............................. 

Traco 
.................................................... 

--- 



IOWA. 

8la. 
Hy,ilmgen far the magne- 1.. ............ ./ ... ..........I. ...I......... .I 0.25 ............... 

818. I 

Magnesium carbonate 
Calcium carbonate 
Lime ................ .... 
Iron carbonate 
Sodium bicarbonate 
Soilium carbonate. 
So~linm. 
Sodium sulphate 
Potass~nm.. ....... .. .. .. 
Ma~mesia. 
Iron phosphate 
Chlorine 
Sodiom chloride 
3Ia%neainm oxide ........ 
Calci~rm oxide ............ 
Osggen 
Silica. 
Alnmina 
Snlphnric acid ........... 
Ol.g:~nic matter 
.Eycirochloric acid. 
Iron and alnmina oxidea.. 
Ca!bonic acid for magne- 

Constituents. 0ttnmwa &fed./ Henryson18 Watkins'a Silosm 
ical Springs. Artesian Well. Artesian Well. Springa. 1 I 

Grams 
p a  l i b .  

.................................. ..................................... 

..................................... ............................................................... 
....................................... 

............................................................. 
.............................................................. ........................................ 

0.07 
0.45 ............................................................... 

.................................................. ............................................... 
LO6 

...................... 

Total. .............. 
Gas. 

8 Carbonic dioxide 

*Rmh E m m  d y a k  James Cartar, dyst (1888). 
b ~ s l t e r I . ~ & a n . c a d p t .  fl W Clark aualyst (1886). 
~ o h n  W. ~rsper, d p t  (m). r ~ ; ~ s t i v n s  ~o%e, sndyst 

4 With loss. 
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-- 
G m n ~  

p a  l i b .  . 
.............................................. ...................................................................... 

.................................................................. 

.............................................. 
...................................................................... 

0.04 
0.10 

.0.08 ........................................................ 
0.10 ............................................. 

............................................. 

1 -  

1.58 1 0.41 

i 
i ..................................................................... 

Xagnesinm carbonate ................... 
Calcium carbonate. ...................... 
1 1 . 0 ~  carbonate. .......................... 
Sodium bicarbonate .................. .... ................................................. Sodiutu 
Calcium bicarbonate 
Magnesium bicarbonate 
Protoside of iron bicarbonafe. ....... .... 
Sodinm sulphate.. ....................... 
IJotas~iurn nulphate ..................... 
Calcium wnlphate .................... .... 
Socli~~m chloride ......................... 
Silica ..................... .. ...... .. ..... 

................ A1111nina 
Organic matter ................... 
Iron an11 alumina oxides ................................ 
Loss .................................................... 

Total ................... ... .... ... . 

G r a m  
p a  liter. 

0.02 
0.02 

0.29 

0.40 

0.14 

) a0'06i 
............... 

1.02 

-- 
(frs. per gall.' 

30.80 
22.26 
2.94 

.................................................................. 
.............................................................. 

200.88 
2.23 
38.23 
51.81 
7.30 

Trace 
Trace 

358.45 

&a2m 
per gallon. 

............... 

............... 
14.46 

............... 
0.47 

............... 
1.35 
6.13 

0.11 

............................................. 

............................................. 
0.41 
3.56 

............... 
25.02 
2.50 

............................................. 
0.18 
5.51 

----- 
59.95 -- 

G n w . p e r l i l  
0.1246 
0.1990 

............................................. 
0.1155 

.............................. ............................................. 

............................................. 
............... 

0.0250 
.............................. 
.............................. 

0.0060 
0.0009 

0.4710 

C7ma.pcrliter.f 
0.1134 
0.1910 

............................................. 
0.0417 

............................................. 

0.0016 
Trace 

0.0135 
0.0008 

--- 
0.3620 

I-- 

Grains 
per gallon.' 

8.21 
5.93 

............. 
11.26 
0.01 
0.31 

............... 
0.37 

............... ............... 
0.73 ..........,.... 

.............................. 

............... 
0.82 
0.29 

............... 

............... 

............... 

............... 

27.93 

Oubk inchce. 
59.30 

-- 
Gr8.per gaU. 6 
............... 
............... 

2.5003 
............... 

18.1116 
10.2316 
0.07(12 
0.4270 

0.0750 
0.8290 
0.1170 
Trace 

............... 

................ 
32.3617 
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This State is rich in mineral springs, which are of great variety. 
Only about one-fi€th of them are improved, but among the latter are 
several that are re11 known throughout the State. 

As far as known the springs are very eimilar to those of the neigh- 
boring Btatea, ersline, enlphureted, and chmlybeate spring6 predomi- 
nating. 

Many of the counties have salt springe or wdls, and a t  one time the 
production of salt from them was a coneiderable indust r~.  The liat of 
springs given here has been compiled mainly from the State geological 
reports and from various hand-books. The present etatns of the various 
sprjnge has been determined, whenever practicable, by direct correspond- 
ence with the springewnere. 

dkrm a&: 
In seotion 8. tomehip 32, range 

28 Buton Connty. 
~n Ation  85, township 83, range 

.......... 

R& ...... .......... 
Beloher's Arteeinn Well (2,199 feet), .......... ... do ......... :. 
Bethead8 Springs, near Stoakton, Ce- 

dar Countv. 
Bi Salt S p h ~  West of Marahall. 60 Snlpho-dine ... 

L e  ~onnty. 
n ................. 

. .... ..... DO. 

DO. ..... 

28, Cedar bounty. 
28. Cedar Connty. 

...................................... ~ a s t  oi  %iu:ntler, ~a tes  Connty.. 
In section 8 tomship 83, range 

In seotion 22, township 84, range 

A t  DrI ping Spdn Boone Co.. 
~t d n  springs, h o n e  ('I) co 

...................................... 
....................................... ........................................ 
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MISSOURI. 

d l i m l  rpAng.9 of dbbour4 - Continued. 

Ohalybeate @n 8 Continned. 
 ear ~ o u n t  %&h, ~ a r r i s o n ~ o .  
Six  mile^ north of &obnost.er. 

Johnson County. 
Ten miles south of Varrensbnrg, 

Johnson County. 
I n  section 12, township 62, range 

10 ~ e s t  Knos Count,r. 
~t ~ e s i n i t o n .  LaFayeiteConnty. 
On Bryant's Creek. Lincoln Co. 
&*ear Lou~srille. Lincoln County. 
West of Shar sbnrg, hlarion Co.. 

... a t  ~ a c k s ~ n r ~ ~ l e ,  Kanclolph Co 
In  section 34, tombhip 64, range 

21, SnUirm Connty. 
Wrut of Osceola. S a ~ n t  Clair Co.. 
3 e a r  Smithton, F o r t h  County. 

Choteao Springs, 10 rnlles from Boon- 
rille. C o o ~ e r  Counts. 

Climax Springs, Climax. Camden Co.. 

Cole's Springs, Yamhall, SalineCo ... I 
Cheltenham Springs, Cheltanharn (P), 

Saint Lonis Connty. 
Clark's Sulphur Spr:nps, 5miles from 

Columbia Chalybeate Springs, Boone I. 

... 1: 

4 

. 

. 
Warsav, Benton County. 

I 

._.I.._ ....... I.... .. I ........ ..._.I 

................ 

I 

7 

4 

Baa local reputation, 
bnt  no improvements 
at. present; 

----- 

:. ...................................... 
...................................... 
...................................... 
...................................... ........................................ ...................................... ..................................... 
...................................... 
...................................... ........................................ 

.......... 

................ 
Resort. 

Do. 

................... 

.................................. 

600 1 68 .................. 

68 I+a) 

Eldorado Springs, Eldorado Springs, 
Cedar Counn. 

Eldorado  spring^, section 1, town- 
fibin 21. ran e 5 west, Oregon Co. 

Elk S~x.incs. Elk Lick Sonnes. Pike 

s a ~ n e  .......... 
Saline, snl hn. 

reted, cha!yb- 
eate. 

County. - .................. Copperas or Sweet Snlphnr Springs, 90 C4 
Sec. 33. T. 51, R. 2 TV., Lincoln Co. 

Crystal Springs McDonalcl Connty.. 
Davis's ~ulphu;  springs, Pike Co. 
Dawson's Springs. East of Osceola, 

Saint Clair County. 
Dlxon Spring!, Coreall. ........................ 

of West Plalns. Howell 

. . .  
Corrhty.' 

Ellis Tell ,  near Nevada. Vernon Co. 
Escelsror Springs, Exoelsior Springs, 

Clay Count.7. 
Faimiea  hIrneral Spring, Denver, 

\lTorth Connt,y. 
Fike'u Lick Spring. ?miles from Elk 

Lick Springn. Pikecounty. 
Fora Springs, on Big Ransom. Pike 

Conntr. 

Onimproved. 

Resort and nsed com- 
merciallr to some ex- 

~ ~ r t - h i g ' a  Lick, Randolph Connty.. 
Haeenbush Spring, Cabool. Texas 

(hnnty. - 
Harrimun's Snlnhnr Snrine. Cooner * -. . 

Conntr. 
Hontze'i Sulphnr Springa, section 1, 

townshi 36, ranee 29, Vernon Co. 
Rnnter s Ensom \Tell, Nevada, Ver. 

non Conniy. 
Indian Springs. Indian Springs, 

,\lcDonald County. 1 
Jericho Springs, J~ r i cho ,  Cedar Co ... 
Lnndrrth'r 11111eral IVell, linox City, 

h n o s  Cnnnty. 
Le Outre Lirk Springs. west of Dan- 

d l e .  Montgomery Connty. 

I I.__._ ' .... .......... ...... ............ 
4 ......... .......... 
.......... 1 

.......... 1 Saline9 Unimproved. 

I 

I i ........................ 3 / 180+ 

60 ( 50O+ ...... Chalybeate ..... 

( 
Resort to a limited ex- ............... 

...... ............ 
tent. 

Local resor$. ...... l .~i l in~.  ~hsirbe- Resort. 

tent. 
Osed as  a resort 

commercially. 
Resort. 

. - 
1 ste. ...I ..........,........._............. 1 
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- D 

Fame  and location. water. Remarks. 

g 2  2 

Lewis Spring. If miles from Glaagow, 
Enward County. 

Linduay'~ Lick, near junction of Big 
and Little Rarnaey. Pike County. 

Louis 9nrinn. Greenfield. Dade Co ... 
>~c ,~~ l id t c s r  Kprinp~, on 'lilackwater 

Creek. Salino Cnrmtv. 
Mrrnmec Springs, near Naaby, Saint 

Lonin Count\-. 
Mt~rr iweth~r 'd  E D ~ o ~  S~r lnes .  P ike  - .  

Cn11nt.v. 
.. 3lineml Springs, Panacea, Barry Co.. 1.. ................................ DO. 

dfi?icrnl uprings: 
Six miles eaet of Cae*ville,Barry 

County. 
. I n  s e r t~on  18, township 40, range 

32. Batea Count?. 
I n  ~e r t i on  ?2, uwnship 40, range 

29, Bates Conntp. 
In Elaton. Cole County. 

Near Elston Cole Conntv. 
Two mile: from Kndnoater.  

Johnson Countr. 
Three miles northwent of War- 

rcnnbnrp, Jolinnon (:onnt,y. 
Ncar Spring IIill, Livingaton Co. 

Oneand one-half mile8 frornLane.8 
Prairie. Mal.irs County. 

I n  JlcDonnld Co~rnt,v 
OnBlackweterCr~rli ,  nearTenny 

Creek, Saline Co~rntr.  
Sea r  IIo118tt~n, Texas conntp. 
Eight rni11.q eon th~es t  of Mar- 

.................... 

........................ 
............................. 

.................... 

.................... 

................................................. 
.............. 

4 

...................................... 

............................................. 

...................................... 

...................................... 

61 

.......................................... 
nhall, Snlino Conotr. 

h'c~sr Glaarow IIomard Countr .. 

................ Springs. Eanili~lph Co. a8 a rcaol?. 
Rriper Spring. Jlsrcer County, nenr ........ 

Lineville, IIJWL i I /  

Rocbeport Sulphur Spring8 (or Adam8 . . .  
Springs). Rorl~nport,, Boonn County. I . - - - -  Salt Springs, Salt Springs, Saline Co. ................... .'...... ............ ~ 

S:+ratolm Springfl, Samtoge. McDou- .............. ......I...... ............ 
ald (:onnty. 

50 
1 

"loam P n a  1 ..... { $1 Alkaline, asline. Reno*. Howell County. 
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.......... Saline 

do ........... 
6nlphnreted.ea- 
line. 

Alkaline ........ 

Saline, snlphn- 
reted. 

.................. 
.................................. 

60 

I 
2 1 .................................. 

Saline .......... 
.................................. 

............................... 
Saline snlphn- , 

reteh. 

Mineral Well, me& of Crescent  ill. 1.. ..I ................ 
B;lten Conntg. I 

Mint Spring. 5 miles northesat of ; .... 

i ..... 

Uued commercially and 
as  a resort. 

I lar~ril le.  ViligIiI Conntv. 
Jlnnagaw Sulphurt?trd Springs, I0 

miles from Osceoln, Ssint Clan Co. 
>Ionternno Springs. nrar Snlphnr 

Sprinca Lanilinz. Jetferson County. 
hlooro~rlllo M I U C I . ~  Springa, moo re^. 

\-ill0 Livincnton C ~ I I I I ~ , ~ .  
S e r e d e  Mineral Sp r in~s ,  Nevda ,  

Vernon Conntr. 
47 

Calcic, saline.. .. Resort and naed aom- 1 mercinlly. 
Sulphnreted Resort. 

New nuden Sprn~pn. 12 miles west of 500+ 
Airkrrille. I l a i r  Connty. j 1 .............. Oarrols Springs, f mile from D r i p  
pine Spring, Ro~~nn County. 

Pails Chalybeate? Springs, Parla 3 250+ 
Spriups. Lawrrnce Conntg. 

Q t r p  Red S111phnr Spriugn, near 1.. - i  ............... 
Qn~tmau, Nodnwsy C o ~ ~ n t g .  

... ./ :. 
I 

62 , Alkaline, caloio. ' Once a reaort, now nnim 
1 1 proved. ......,.................. 

513 Chalybala  .... .; Reaort. I... ......... ......, 1 

10 

3 

150 

.................... 
825 



Wheal 

Name and location. 

Spanlding Springs, Ralla County, 12 
miles sonthwnst of Hannibal. 

Stice's Spring, 4 mile from Dripping 
Spring, Boono Comty. 

:Saint Lonis Artesian Te l l  (3 843 feet) 
Insane As\-lam, Saint Lo&, saint' 
Louis  count^. 

Snlphnr Spribga, Snlphur Springs 
Landing, Jeffuraon County. 

.Sulphur eprings: 
In section 27,township 34 .mge  

30, Vernon Connty. 
I n  section 16, township 35, range 

29, Vernon County 
One-half mile north af Wright 

City, Warren County. 
I n  Marion (:onnty.. 
I n  pastern p r t  oi'Bate8 Connty.. 
I n  Benton Conntv 
Two miles ti-om Blston, Cole Co.. 
I n  Cooper Countv 
Near Fayette, ~ o w a r d  Connty 

I n  section 33, township 49.range 
15, Howard County. 

Near Franklin, Howard County.. 
I n  Jefferson County.. 
On Coivro River, Lincoln County. 
On Lick Creek, northwest of Ely, 

Marion County. 
In section 6, township 53, range 1 

west., Pike County. 
A t  Saverton, Ralls County. 
Trahuea Lick, near Spencer 

Crock Ralls Count,y. 
1 n  sectidn 33, township 56, range5 

west, Ralls Count,y. 
On Davis Creek, Saline County 
Five miles west of Osoeola, Saint 

Clair County. 
Twenty n~iles from Saint Louis, 

Saint L o n i ~  County. 
I n  section 23, township 34, range 

30, Vernon County. 
Snlphur Well, ~ection -18, township 

40 range :2, Bates County. 
~we)et  springs, near ~nn t s r i l l e ,  Ran- 

dolph County. 
Sweet Springs, near Bromnsville, Sa- 

linu County. 
Twin Springa, McDonald County 
T h i t e  Sulphur Sprinns. 15 miles 

northeant of Osceols, saint Clair Co. 
White Snlphur Springs, 8 milee from 

Warsaw, Benton County. 
~ o f i s o  ~prings ,  ~ o f i a o ,  v e m m  1 

County. 

epinge c j  ~ ~ - C o n t i n u e d .  

'Z k- 

* 

k 
2 
G 
0 

...... 
...................................... 

105 

45 

...................................... 

...................................... 

...................................... 

...................................... 

...................................... 

...................................... 

...................................... 

...................................... ...................................... 

...................................... 
............................................ ...................................... 

...................................... 
........................................ 
...................................... 
...................................... 
...................................... 
...................................... 
...................................... 

54 

.......................................... 
...................................... 
...................................... 

{ii 

" $ I B  B 
I I 
Character of the 

water. Remsrks. I C 
o 

5 

4 

1 

3 

5 

12 

Sellne, chalybe- 
ate. 

Saline, addo ... 

.................. 

Saline snlphu. 
re& 

Saline .......... 

saline, CW~LW. 
ate. 1 

6 
gE 
.s" 
5 

k G  

2,400 

.......... 

100 

.................................................... 
..................................................... 
.................................................... 

....................... 

.................................................. 

224,000+ 

.......... 

Resort. 

Once nsedmarseor t  

Unimproved. 

Do. 

Used commercially and 
as  a resort. 

-*. 
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Constitneota I Anmra I Uck. I B o ~ ~ l e r M i n -  1 Brattan / Bad la r t ' e  
Springs. era1 Spring. Spring. Spring. 

Colnmbia 
Milford. 

Calcinm bicarbonate.. 
>la,g~osmm bicarbonate.. 
Iron cnrl~onato ........... 
F ~ r r o n ~  I~icnrbonate.. 
JInngnneno I~icarbonate 
Soclin~o nnlphate 
Cnlci~lm ulllpl~ate ........ 
,\l:ic~loaiu~n snll~hate.  
P n t : ~ u r i ~ ~ u ~  al~lpllate 
1l1111r1ini11m tors1l1phat.e 
I~'rrt.o~ta r~~lplr;l te. .  
Cnlcin~u phwphnto. 
So~lirltn cl~lort~lt. ........ .. 
C:~lcir~m clllorirle 
BI:~~nesinru chloride ..... 
A l ~ ~ ~ l i i ~ ~ i n n l  oxi~le 
Litlna .................... 
I:rrr~,ua oxide ............ 
Silicn 
i:nrl~onic acid 
Free carbonic acid 

Total.. ............. 

I 
Parlsin1,001).d (Iho.pevgaU.* Qrr. psrp8ll.f *.par a2l.a &#.pergall.* . ............... Cdcinmcarbon & a .  1 0.173 .............................. 1 k.1 

Calcium bicarbonate.. .................. 14.52 ............................................. 
Mamesinm carbonate.. .. 0.038 .............................. ............... 1 

Iron carbonate. .......... I 0.009 1 ............... 1 ............... 1 ............... I ............... I 

(ttr. pev gun. 
................................. 

5.130 .................................. ................................ 
..................................... 

2.427 .................................. ........................... 

.................................... 
4.000 

........................ 
6.949 

...................................... 
1.430 
0.9J3 

.................................................. 
..................................... 

20.878 

. ........... Total. .. 1 9.007 1 18121 1 72.00 I 69.13 I 173.91 

(frs. per gaR* 

.............................. 

119.27 

....,.... 
............................................... .................................................... 

972.29 
81.47 

......................................................... 

.Ragla Ch.nve.net, analyst. t. Lltba, anal~et (lW). 'H. W. Wiby, .srrw.( (188%). 
bPaulBohwe3trar d rt *Paul 8oh tser, adyqt (l(78). r With imn oxide. 
* p w l  &hweit.er', &t (Ma. 

(a"fj) 

Iron bicnrbonnte 
Soflinm nu1 p bate . .:....-. . 
Calcinm ao pllate ...... 
3lacneainnr ~u lpha t e  
Soillnm chloride. ......... 
C.llci11111 clllori~le ........ 
I'otansium chloride. ...... 
X l a i n ~ ~ a i ~ ~ m  chloride ..... 
C:1lrtnrn oxide. 
M ~ r n n n i u n ~  oxide 
~\ l~l rn ininm oxide 
S111cn.. ............ ... .... 
S111yhnric acid -::::.. 
C;lr  onl lo acid ...... 
Sodiom 
I'ot~nnuinm.. 
Iodinn ............. .. 
Bromine 
Chlorine 
Organic matter 
Low 

Qrr. p ga2l.b 
5.5980 
U. DUb9 

4.7639 
0.0655 
0.2208 

............... 
0.2286 
0.7445 

0.0245 
1.0973 

.............................. ............................................. 
0. M84 

........................................................... 
4.7896 

3.0541 ------- 

5.51 
16.22 
95.78 
31.34 

0.78 
1.46 

15.52 

0.07 

........................ 
............... 

0.065 
.................... 

8.832 
0.568 
0.0X5 
0.638 ......................................... 

..................................... ....................... 
0.008 ................................... 
0.185 ................................................ ............................................ ................................... ................................................ ............................................... .......................... .................................................... 

1,173.03 1 22.1441 187.53 1 1,42R.I9 

Qrr. par gall.* 

........................................................... 
2.63 

) 
64.19 
18 73 

52.45 
36.74 

L 31 

............................................................ 
2 83 

11 95 

............... 
.............................. .............................. 
.............................. 

4.98 
1.80 

S5.08 

8.60 
3.92 

14.00 
1.20 

) 1 4 4  
20.40 

3.02 

I 
Gw. per gall.. I ............................. 

.............................. 
.............. 

.............................. 

.............................. 
135.08 ............... ........................... 

............... 

.............. 
............................. 

1,ORh 48 
V3.74 

111;. 69 
.............................. 

............... 

............... 
........................... I 

........................................... .............................. 
5.85 .............................. 

30.19 
9.91 ............................................................ 
8.62 

............................................. 

:I:-.. 

63.81 
43.44 
60.60 ............... ............... 

............... .............................. .............................. .............................. 
.............................. .............................. .............................. .............................. ........................... ........................ .............................. ............................................. 
............... 1 ............. 



dnalgatw ~(nerol @wa in Mi i -Cont inued.  

Sweet Springe near Browns- 
ville. 

Akesion Sweet 
Spring. Spring. 

Harriman'e I Landreth'a 
Snlphnr 

I 

Constitnents. 
Fairview 
Mineral 
Spring. 

(*r. per gall.& Gr8. per gaU.d 
40.25 1 9.56 Calcium earhonate 

Calcium bicarbonate .... 
Xarnesiurn carbonate. 
\Ia~'neninm bicarbonate .. 
Iron carbonate 
Ira11 hicarbonate.. ....... 
Jfnnpaneae carbonate. 
So(1inm snlphate .:. 
Calcit~m su pl~ate  ...... 
Mnruesiuln s t l l~ha t e  :.... 
Pntasnium snlp late 
Barinm snlphate 
Culrinrn ~hoanha t e  

............................. 
0.20 ( Trace 

.............. 2.61 
57.93 - 1 9.46 

8.15 ............... 
0.24 1 ............... 

J I a c n r ~ i i m  nitrate. ...... I ............... 1 ............... 1. ............ I 0.18 1 ............... 

*.per gall.. 
...................... 

14.88 
.................. 

18.98 
.......................... 

18.73 

.................................... 
11. BO 

.................................. 

Ammonium nitrate 1.17 
Sndinnl chloride. ......... 15.757 1.17 I 766.11 
Cn11,iam chloride 1.326 ............... t4.59 
I'otnssinm chloride. ..... ./ ............... 0.014 1 :..... ..... ...I 28.56 
Narncsinm chloride ..................... I 1.403 .............. 87.32 

- -  - 

Partah 1,000.b' Urn. psrgall.0 
0.122 1 32.65 ............ ...I. ............ 
0.055 I .............. 

............... i.. .......... .. 
0.006 

............................. 
.............................................. 

1.590 .............................. 

Constitnenta. 

2.39 

30.86 
18. 41 
23.54 
0.47 

JIa~.nesinrn bromide 
Ahiminium oxide 
Bilira.. .................................. 
Carbonic acid 
FI.PC carbonic acid ....... 
Orga~icmat~ter  

Total.. ............. 

..................................................... ................................................... I 

Grs. per gall.' 
13.93 

..................................... 
.......................... 

4.66 

69.39 

- ~ - - . - ~  

Calcinm carbonate .................................... .................... Calcium bicarbonate 
Magncsi~~rn carbonate .................................. 
Xanneuium bicarbonate 
11.o~ bicarbonate ........................ 
Sfanganese bicarbonate 
Sodium ~ulpllate 
Cnlcitlm uulphate ....................... 
1Inrnesium nulphste .................... 
Pota~sium al~lphate 
Aluminitim bnlphat,e .................... ................... Calcium hospllate ... 

.................. sodiom cElori<!e ....... 
Calcium chlor~de .................... .... 
Potassium chloride ...................... 
Alnmininm oxide 
Silica ................................... 
Frer  carbonic acid 
Iocline ................................... ...... Organic matter .................. .. 
Lone .................................... 

Total .............................. 1 41.52 1 1,208.33 / 74.20 1 84.28 

Lord and Stontenburg, analysts. Charles P. Williams. 
bLitton analyst. Wr i  h t  and Merrell, analysts (1881). 
-Pan1 dchweitzer, andyst. f Fk?&s Chanvenet, analyst. 
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.................................................. 
U. 010 
0.298 

........................................................ 
20. 581 

&h.e.pergall.e 
.............. 

20.05 
.............. 

2 30 
0.31 
0.11 
7.48 

28.06 

1.23 

0.04 
0.05 .............. 
0.22 
1. 54 

12.75 

- I 
- - 

G r 6 . p ~  gall.* Cfrr.pcr aU.1 
2!. 71 

0.67 
0.95 
7.56 

17.01 

............................................... 
5.07 .............................................. ...................................................... 
4. BB 
1.40 .................................................. 
6.20 

2.15 
............... 

2.45 ...................................................... 
0.61 .................................................... 

Trace 
2.15 
0.22 

0. 13 0. 12 
0.17 / 0.08 
0.51 , 1. (18 

............................ 
............................................................. 

3.05 ! 4.01 

............... 
73.12 

............... 

122.91 
............................. 
............................. ............................. 

951.30 
37.29 ............................. 

............... 

............................ 

............................. ............................. 

-- --- 
118.67 1 1,061.91 1 152. '3 

I 
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Monteeano Springs. 

Conatitnente. 
Mon+eano Canco 

Spnn:. ' Spring. 
-- 

................ ........................... ........................... 

Cnlcinm carbonate 
Mapeninm carbonate 14.030 I 15.500 
3 rnn carbonate 

.......... Sod ion~sn lhn te . .  
Cnicil~m surptlate .:: 33.930 ............. 31.1r:nraium rnlphate .............. 
I'ot:~**inn~ sulpiinte 

............................ Jroit and a lnn~~nn . .  0.750 

............................ So<linru hyponnll~hi ta...... 0.649 
('nlrinm pl~ospll;~te ..............I Trace 1 Trace 
St~ l i l~ rn  a ~ ~ l o l ~ i ~ i o  0.339 1 0.432 .............. Pntli~~ru c h l ~ ~ r i ~ l n  850.61 .............. 365.110 / 3R8.21~ 
( : n l r ~ ~ ~ m  chloriolo 27.58 .......................................... .............. 9.01 16.370 16.990 

.......... 88.34 
T m e  (I. 1 1 ~ 7  

3Ta~.nesinm ic~dide. 0.852 ............ ' 

I,~tii i :~. ........................ ............. ............. 
I ' v r r~~us  oxide ................. ................ 
Sllirn 0.14 0.013 ; 0.510 0.070 

.............. 0.239 I... ........... 1.. ............ 

Total. ................... 483.52 LO99 538.578 541.618 - - -- --- --- -- - -- -- - - 
&.tm. . GWic i?;; Cubic inche8. 

Carbonic acid. ................ .............. 46.43 41  20 
.............. Sulpbnreted hydrogen 1. GO 

I Yonternno Springe. 

Constituents. 
Council Alton Thorn 

Magnesium carbonate ..................................... 
Ilagnesium bicarbonate ..................... 
Calc411ru carbonate .......... ... 
Cnlc~um bicar1)onate. ........................ 
C:~lciorn 8nlpl1ate .............. ..... ........ 
S ~ , ~ i u n l  hmosr~lphite ........................ 
S - ! ( I I I I ~  chlorirle ............................ 

I 

*Paul Schweitcer, a n a l p t  'Potter and Riggs, snalyeta. 
bLitton, analyst. 

Total .................................. 
Gores. 

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

-- 

&aim 
pm ga1lon.e 

3.770 ............................ 
39.720 
31.010 
Trace 

272.150 

393.771 481.687 1 530.937 -- --- -- 535.997 -- - - -- - - 
Oubic inches. Oubic inclus. 1 Oubic inches. Cubic incher. 

34.30 I 40.03 44.14 43.24 

l'ot:~nainni chloride ................... .... ... 11.680 
lfnrnesium cilloride. ........................ / 30.990 

Solphreted hydrogen ...................... ., 1.43 1 1.98 1.76 1.59 

13.050 13. 670 1 15.2S0 
35.490 , 46.230 47. 51111 

& a i m  
per ga1lm.e 

5.540 

48.100 
........... 

38.980 
I Trace 

337.5i0 

C:ili~iaru chlori~lc ...................... ......(... ........................... 3.3h0 , 7.220 
Sotlinrn anlpl~i(ln ..................................... 1.560 ........................... 
Socliun~ bisulpl~ide. .......................... 1.974 .............. 1 1.644 1.736 
3la!~nc~1iom 1)romide. ........................ 1 -  0 . 3 4 7  0 . 1 4 7  0.879 0.4110 
Ilsunesium ioclide ...........................I Trace .............. 0.024 0.110 
(:;~lriam phospl~ate ....................... ... I Trace Trace I r ave  
Flllca ........................................ 0.710 ; 1.210 0. $4 I) 
Iron and alumina ............................ 0.548 0.370 ' 0.811 

.............. V4,latile Runpended matter. . I  2.560 
3linsrsl su~pencled matter.. 1.800 .............. 

( isaim 
per gallon.c 

.......................................... 
57.920 
3R. 490 

Trace 

Grains 
per gal10n.~ 

............................ 

............................ 
62.440 
34.5ti0 

.............. 
362.5'20 3fi.i. 520 



-1 NEBRASKA-KANSAS. 171 

NEBRASKA. 

The data a t  hand in relation to Nebrarrka are insnfflcient 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 westam part. 

In many pldces the waters reached by wells are donbtless somewhat 
mineralized, as in the neighboring State of Kanstm and in Dakota Salt ' 

springs are fonnd in the southeastern part of the State and also near 
the Elkhorn and Loup Rivers. There is a saline artesian well a t  Lincoln. 
So far as can be learned, none of the springs or wells is used medici- 
nally a t  present. 

Mineral &ngo of Ndwaoka. 

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 t b  State and are extensively used for 
the production of salt for local use. Chalybeate springs are fonnd in 
various places, but the mineral waters are mainly &line and sulpho- 
saline. They have been developed to a certain extent and mauy of 
them hare considerable local reputation for medicinal effects. Prof. E. 
H. S. Bailey, writing of the artesian wells of the State, in the Report 
of the Kansas State Board of Agriculture for the quarter ending Decem- 
ber 31, 1885, says that "shallow wells, e8pecially in the eastern part of 
the State, furnish hard water impregnated with snlphate of lime and 
carbonates of .lime and magnesia; and as the well goes into deeper 
strata the chlorides increase and the snlphates decrease." 

Among the places of r e ~ o r t  the Great Spirit Spring, Baxter Medical 
Springs, and Geuda Springs are well known. 

The list of springs given here is probably incomplete and will donbt- 
less be oo~miderably enlarged in the future. 

(299) 
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Name and loaation. 

Alma Salt Well, Alma,Wabnnne.ee 
County. 

Arrinct;n Mineral Springs, Ar- 
rin-ton, Atchison County. 

~ n s t r 1 .  Xfedicul Springs. Barter 
S p r ~ n g ~ .  Chcrokce County. 

Bonner'n Spnnzs, Tiblow,'Wyan- 
dotte Cor~utr.  

Brom . maL~,?lriian Mineral Well. 
In(lependcnce. Montgomery Co. 

Snmner Con~~ty.  
Crnnmer Sl~rinpa. Conmay Springe, 

Flolrinp ~pr lng .  2 milcs southwest 
of Juuction City, Davis County. 

FOI-t Scott Artesian Well. Fort 
Scott, 12o?rbon  count,^. 

Gouda Spr~ngr, Genda Springs, 
Snmner Conntr. 

Girnrd Mint.rd Well, Girard, 
Cran-ford County. 

Grent Spirit Spring, Cawkrr City, 
Mitchell County. 

Hsddon Minrrxl Well, MMS 
Sprmgs, Davis County. 

Hn~el i ' s  Mineral Sprinva, Arring- 
ton, Atchison Connti: (See Ar- 
rington Sprinps.) 

Iola Xinerd1 \Yell, Iola, Allen 
County. 

Jordan's Springs, Jordnn Springs. 
Keno Countr. 

Lee's Sprln:s; 6 milee east of Pea- 
body Marion Connts. 

~ o u i i i h r  Gas \Vellq Loniabnrg, 
Miami Eonnty. 

Looisoilla Sprinps, Louisville, Pot- 
tarratomlo County. 

Manhattau or Kauea. Brteaian 
ll inrral Wells, 10 miles from 
U:lnhaitan Riley Conntr. 

Ninernl Sprihg, Atchison; Atchi- 
sun County. 

k 
2 
& 
& 8  

8. 
R --- 

.............. 
420 

450 

........ 
3,000 

416 

1,500 

............................ 

.................... 

120 

1,800+ 

350 

........ 
800+ 

I 

6 
-E 
2 .. o 
P 

a 

3 

2 

20+ 

1 

8 

1 

7 

1 

1 

!?A 

4 

3 

3 

2 

i 

% - 
:: 
X 
5 
b 

0 

48 

60 

50 

.-............... 
C2 

43i t o  50 

......................................... 
67i 

55to 61 

..................... 
.... 

61 

56 to 57 

.................................... 
64 

68 

.......................................... 
Mood~villo Mineral S rings. 4 

milcs south of Blaine, gottawat- 
omie County. 

Slonnd Valley Spring. Monnd Val. 
lo>-, Labettb Coonty. 

Mnrphy'r Seven Springs, 7 miles 
from Jnnct,iou City, Dsvis 
Co1111ty. 

Pfister's Mineral Spring, 6 milea 
fmm Junction City, DRvi!i CO. 

Piqua Mineral  well^, Piqua,Wood- 
s m ~  Conntr. 

Salt ~ p r i n ~ s ' :  
I n  northeast part of Stnfford 

County. 
In sections 14 and 15, townhip 

8, ran-e 7 west, Mitchell Co. 
Sulphwr .spi%ngfi: 

I n  section 35, township7, range 
2 went, Cloud County. 

I n  Allen Count,.,. 
Tar Springs, near Somerset, Miami 

County. 
Wynudotte Gas TVella, Wsandotte, 

IVyandotte County. 

.................................... 

.................. 

.......................................... 

47 

........................................................ 

(30") 

Charsotar of the  
water. 

.................. 
Csrbonated, 8 s  
line. chalyberta 

1 

7 

..,... 
3 

10+ 

6 

6+ 

6 

Used cornmemially and 
as  8 reeort. 

Alkaline, &c .... 

Alkaline, d d o .  

.................................... 

.................................... 

............................ 

Cdoio .......... 
.................................... 
.................................... 

........................ 

100 

360+ 

Remrt. 

* 

Unimpmvd 

Uaed to limlted extent 
an rwrt. 

..... C halybeate Do. 

.................. 

.................. 
I 

... Snlpho-saline 

Saline .......... 
do ........... 
do ........... 

Salinel ......... 

Saline .......... 

... .do ........... 
............................ 

Chnlybeate ..... 
Wine ......... 

Uaedcommerciallyaad 
as  a resort. 

Local reaort. 

Reeort. 

Uaed edp a Sanitarium 
and reaort and com- 
mercially. 

Unimproved. 

Resort. 

Usedoommetaially and 
8s s resort. 

Haa local reputation. 



Manhattan Artesinn 
Minernl Wellu. Bastar Mnvhy'a Constituents. e r d  Well. 1 M~dicaI  1 Seieu 

Sprincs. Springs. 
Well No. 1. IW'ell No. 2 

pergallon.. pergallon.' pergallon.* pmgaUon.a pergal1on.d pmgal1on.e 
........................................................ Calcium carbonate. 8.89 ............. 

Caleiun~ Liearixmate ........ 1 60.09 1 14.23 1 6.28 1 6.07 1 ............ I 13.128 
JIapnrxi l~n~ carbonate. ................................................... 0.12 ............ 
3lncnt.~i11n1 bi<~~rl)onnte ... / al. 94 1 0.31 1 ............ 1. ........... /. ...... 1 6.235 
Lithi11111 cnrl!onxte 
Iron carl~nnate 
lron bicarhonnte ...... ...... 
So<linru I)icw.l)onate 
So~lion~eol 11.1te 
( ' ;~lc~urn au17pilate .:I... 
BI:~gnesiurl~ aulphate 
Sorlinm chlori~lo ............ 

-----'---- -- 
Total ................. 1.100.27 / 109.13 1 117.94 I 81.55 I 23.63 I 22.813 -- ____/-I== ______--__ 

~ I ~ W D I ' R ~ I I I I I  ~IlloFide ..... ...I ............ 1 7.99 ............I...... ...... ............ 

Oub. inchen. 
Carbonic acid ............... 
Snlphurated hydrog en..... . :...!?.*!?..I Trace 1 ............ ............ ~. .... .......I... ......... 

3.93 

...................... ................. 
................................ 

980. 50 

. W K, Kodde, anal at ( I n  k M e ~ ~ l l l ,  analpt (1883). 
b ~ . =  8. ~ ~ i l e y  1 ~ 1 d i  W. h e r ,  mmlyatr (lea). h e s  md 81m. analyst.. 
Q. H. X'ailyer, analyst. With oaloinm ohloride. 

C ~ ~ C I I I I I I  cliloride ....................... 
l'otaarium chloride ......... 17.91 
I , i t h i ~ ~ n ~  chloride ....................... 
So(l i~ln~ bibornte ........................ 
Silica ...................... 0.60 
Organic matter ............I 2.00 
Orznnic mntrervohtile and 

.......................................................... 
............................................................. 

1.00 

Trace 
0.83 

79.47 

loss. 
Snspended matter .......... 
l ~ ~ l l d l . 8  ..................... 
Uroo~idse ................... 

0. i9 
Trace ............ 
Trace 

2.20 

1.17 
................................................ ............ 

2.50 
Traces 
Traces 

0.19 

.................................. :::.. ....... 

0. 19 
................................................................... 

........ ..:. 
183.37 
5.60 
0.52 

Sorliu~n hrdrosnlphide. ................. 
I'otn~sinni ........... ....... ........................ 
Snlpl~nric ncid .............. I ........................ 
Clll<irino .................... ........................ 
Alnminaand iron.. ......... I 
lrron~iuu ..................... :... ........ ........................................ 1 1,ithium 

.................................... 

Trnco 

0.25 

14.69 
6. 58 
0. 86 

............................................................. 
Trace 

0.40 
5.37 

................................... 
3.86 

............I ............ 
........................................... 

............ ::::I. ...... 
61.36 33.11 
1.40 1.80 

. .  ..................... 

............ 

............ 
........................ 

3.470 

........... 

............ 

............ :::::::::::: 
.. Trace 

0.68 , ............ 
0.20 ........... 

Trace ............I ........................ 
............ ......................... Trace ; 1 
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Ancrlysst of mineral sp-inga in Eanwa-Continued. 

Snlphnr Henek's Mineral Springs. 
Girard Min- Constitnenta. 

C o n n t ~ .  No. 1. 1 No. 2. 

Arrington 
Mineral 

; s"iugs. 

Sodinm carbonate. 
Calcinmcarbonate 

......... Calcinm bicarbonate. 
Jlacnt'aium carbonate. 
lI;lnne8i11rn bicarbonate. 
1'nr:issiom carhonnto. 
Iro11 cnrhonnte 
i i th iu~m carbonatA 
Tr11u p~otocarbonate. 
S~nlinm sulpllata ............................ 

.............. Calrinm rulphato 
htngncninn~ nolpbate .......... 
l 'otan~iam sul hate 
S,,t11111n cblorile.. ... ::. 
>Iarmesinm chloride.. 
I'ornr~iuniiollide 
Siliv:~ ....................................... ................ 

................... .... 
Iron. . .- .................... 
Ammonim crenate 
T.ithia. ............ ..... . ...... 
1:nrerine .................................... 
Organic matter 

- Total .................... ' 46.054 ( 163.718 

Gad. 

Carbonic acid 

&aim G T ~  er 
per gallon.. 1 imp. ga&k.b 

.......................... 1 10.5'28 

........................................ 
16.038 30.033 

................................... 
.................... 17.360 

................... ....' , ............ ........................................... ..........-.. .......................... 
j ........................ I. 197 

0.683 
1.9?0 ...................... 

.................... 

18.413 
Trnce 
Trace 

...................................... 

&aim 
pr g a i h .  
............. 

5.326 
.......................... 

3.566 

7.033 

........................... 
0. ROR 

I?. 7.':8 

2. On0 
1.110 

Trace 
0. 540 

.............. 
Tr.we 
Trace 

0.269 1 0.910 

43.388 ; 19.03 -- -- 

h i m  i &aim 
per gallon.. per ga1lon.e 

l l . 4 a  3.551 
9. '76'3 6.612 

............. ... 
5. W8 1 3.257 

...................................... 
1.435 ..................... 
3.5116 2.007 

.......................... 0.416 

6.073 .............. 
.............. 

I. 031 
95.706 ............................................................... 

.................................................................... 
1.180 

.................................................... 
.............. -- 

3'2. 611 -- 

.............. 
2.037 
1.218 
1.867 

3.628 

0.987 

0.818 

............................ 

' 

........................ .............. 

.............. 
.......................................... 

2 161 

0.556 
...................................................... 
........................................................ 
........................................................ 

Traca 

Conatltnenta 

Sodium carbonate 
Calcium carbonate ..................... 
Calcium bicarbonate ......... 
Mapnosium carbonate 
Iron carbonnto. ...................... 
Iron 1)icarbonate.. ........... 
Calcinm snlphate ............ 
Potasuium sulphate .......... 
Sodinm rhlorido .......... 
hlagnesinm chloride ......... 
Calcium chloride. ............ 
So(1inm bromido .............. 
Sodium iollicie ................ 
Phosphoric acid ....................... 
Silira ........................ 
Alr~mina .................... 
Orgt~nio mat,ter. .............. 

. 

(lubic inclue. Cubic i n c h .  
tLoO 39.30 

Brom- 
m a p e -  

sinn 3lin- 
eral llTell. 

1- 
(hs. pe+ 
gaUo71.d 

................................ 
30.537 

.................. 
I. 842 
9. 047 

13. i i l  
3,4613.921 

347.770 
419.140 

13.711 
0.092 

1.155 
Trace 
Trace 

Bonner's Springe. 

Otcbic inches. 
94.30 

No. 1. i Na 2. 
- - 
&8. pc t  G78. per 
gallon.' , gallon.' 

, .. 

ToUI .................. '4.303.H26 21.044 14.9GI 93.7591 20.1181 21.018 - - ,- - - - - - - - - 

1 

20.189 
--- 

- 
No. 3. 
- 
(hs. peT 
gallon: 

66. 481 

Gas. 
Cub. in. f ib .  in. Cub. (n. 1 Uubic in. Qubic in. 

11.248 

5.472 
1.371 

2.608 

WC in. 

--------- 

...... ...I.. 
11.674 , 13.392 

.............................. 
1.961 ' 2.335 
6.594 1 4.947 

.......... 1'--'0.344 

.......... I......... 

.......... 1 
......,... 

Trace Tmca / .......................................................... 
T m e  1 Trace 

....................................... 

................... I 
T m e  I ......... 

13.424.1 7.028 
.................... , 

Trace 7.482 
0.141 .......... 

.................................................... 
.......... Trace 

.................... 

.................... l...ii:j88. 

Carbon10 acid ...............~..........~ 25.W 1 16. 1 21.716 1 19.032 20.059 18.422 

Q. H. Failver analyst. Juan  H. Wright. analyst (1882). WiUiam Jones, analyst (1884). 
C. G. ~ilb&rt:analyet. a E. H. S. Bailey, analyst. 
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................ 
7.968 

5.i .  
5.771 

0.604 
........... 

.................... 
............... 

Trace 
.................... 

Trace 

.................. 
Sm'l aru't 

................................ 
0 . 7 5 9  1 . 0 4 0  ....... 

........................................ 
Trace Trace 1 T m e  
0.495 , 0.380 

.............. 1 
Sm'l am't,Sm'l amlt,Sm'l am't 



WESTERN STATES. 175 

Analyam of mineral spring8 in Kanma-Continued. 

Constituents. 

G. E, Patdck,  analyst (1880). E S. Bailey, analyst. * a. E Failyer, analyst. 
b Barnes and Sim. analysts (1888). * E. C. Franklin, analyst (1865). 

WESTERN STATES AND TERRITORIES. 

m 

Sodiumcarbona t e  ................................. 
Sodinm Iiicarbonate .................... 
Calcium carbonate ....... ..... ... . ...... 
Calcium bicarbonate 
3La~'nrsium carl)onate ............................ 
3tncneninm Iiicarbonata 
Iron carbonate. ................................... 
~ r o n  bicari~onata 
Sodinm nalpl~ate.. .......... ...... ...... 
N n z n ~ s i n m  salphate.. .................. 
Cal~~i11m slllphate. ...... ...... ... ... 
So,linm chloritlo ........................ 
Cnlcirim cl~loride ................................. 
Po:assinm chloride 
i m  o x  
l I n . ~ c s i u m  oxide. 
Socl~um bromide ........................ 
I I ~ d r o ~ e u  nnlphide (combined) 
F I ~ d r o ~ c r i  anlphide (free) 
Silicioasmattvr .............. .... 
C:~rl)onic acid (combined) 
Sllicic acid.. ............................ 

. .. Xitrons acid ........ .... ... 
Boric acid 
Sulphuric acid.. 
I'llosphoric acid 
N ~ ~ p e l r i u m . .  ........................... 
Cnlc.inm ................................ 
Alnmins .......................................... 
Bod~nm .................... .. ........ ... 
Silica ................................................................ 
I o~ l i ne  

1 Litbin. .  

The first thing to attract attention, in a general Rurvey of the mineral 
springs of the West, is the far greater prevalence .of thermal springs 
in them when compand with other sections. The Western States, aa 
already defined, contain only a little over 39 per cent. of the total arM 
of the country, and yet within their limits are fonnd more than 80 per 
cent. of i h  known thermal springs. This proportion is likely to be 
increased, as the Western States preeent the best field for future dis- 
coveries. When we consider the individual springs, even manifwtly 

- imperfect as are our lists in respect to the total number, the contrast 
appears even greater. Not only is the number of hot and warm springs 
greatly in excess of that in otber portions of the country, but the ther- 
mal pbenomena are overwhelmingly greater in intensity. In  no otber 
section are there any manifestations equal to those exhibited by the 
geysers of the Yellowstone National Park. 
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Chlorine 0.6047 ............................................. Organic matter I .................... 13.250 ........ 
Total ......................-..... 

Gas. m c  in. I 
Carbonic acid. .......................... 91.00 .......... .......... Abnnd't 

(iw. p n  
gal2on.b 

3.29 

17.26 

5.48 

1.65 

.......... 

.......... 

.......... 
Trace 

......................................................................... 
........................................................................ 

................................................................. 
0.95 

................................................................ 

) ................................................................................ 
.......................................................................... 
.......................................................................... 

0.21 

1 
&a. p n  
galbn.. 

26.924 .......... 
................................................ 

.............................................. 
.................................................... 

183.600 
85.281 

....................... 
765.767 

................................................... 

0.234 

................ 
Trace 

1 Mr,"g 

27.561 
31.398 

en. p n  
gallon.b 

.................... 
1.68 

.................... 

&#.par 
gallon.. 

2.149 
......... 
40.738 

33.484 .......... 

~ 8 . p ~  ~h par 
g a J l ~ ? r . ~  

........................................ 
13.859 

.......... 
88.661 .......... 
1.400 

gallon.' 

................... 
.......... 

7.7605 
.......... 

0.4465 
.......... 

0. la6 

.................... 
.......... 
.......... 
.......... 

.................... 
8.6739 
9.7205 

0.4967 
1.9620 

. -  
6.5866 

Trace 
37.4683 
Trace 

1.4083 
3.1017 
0.8ii4 
Trace 

I - - . % G , :  ......... 

Trace 

= 40 
58.24 
44.80 
119.28 

........................................................... 
6.72 

1.12 
.................................................. 

............................. 
6.000 

......... .' 
670.805 

.................... 
16.912 

.................................................. 

.................................................. 
............................................... 

.................................................. 

.................................................. 
.................... 

Trace 

0.525 
1,502.320 

56.103 

..............................' 

0.566 
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Mr. G. K. Gilbert1 has called attention to the fact that the geological 
relations appear to accord with this hydro-thermal contrast between the 
Western Staten and the other divisions of the country. He refers the 
greater heat in the former to local uprisings of the geiso-thermal planes, 
together with progressive corrugation, the intensity of the phenomena 
being heightened by the intrusion and extrusion of lavas. 

The connection of hot and warm springs with volcanic rocks, with 
uplifted mountain chains, and with dislocetions or fraotum of strata 
has long been recognized. Our Western States present all these con- 
ditions. Here are the most elevated portions of our countrx and with 
the upward movement still in progress. A single glance a t  the general 
geologic map of the United States snfaces to shorn 'that in this portion 
of our domain evidences exist of most intense volcanio activity, both 
past and present. 

The Western States have been subdivided into fonr divisions, viz, 
the Rocky Mountain region, the Plateau region, the Great Basin, and 
the Pacific Coast. In  the Rocky Mountain States, mountain oorruga- 
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. I n  the Pacific Coast region the uplifts of 
the Sierras and Coast Ranges are accompanied by igneous rocks, and 
aa 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 actire. 

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

"The whole immense region lying between t h e  Sierra h'evada and 
Rocky Mountain fiystems '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 displecement. With these displacemetits also are 
associated volcanic rocks. In  the plateau regiou again we find a simi- 
lar association of faulted strata aud the former outpouring of igneous 
rocks. 

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

- 
Report of the United States Geographical Surveys West of the 100th Meridian, Vol 

111, pp. 147-143. 
SFourth Annual Report of the United States Geological Survey, 1EB-'83, p. 443. 
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The Western States having been more recently settled, we find that 
fewer springs have been improved and developed then in the emt. 
Still the number of resorts is fairly large, and more waters are used com- 
meroially 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 Statea and Territiwied. 

................... Yontone. 
Idsbo ....................... 
Wyoming. .................. 
Utph ....................... 
Colorado.. .................. 
New Mexico. ............... 
A r h n s  .................. .: 
N e v d s  ..................... 
Cnlifo*. ......**.......... 
Oregon ..................... 
Washington ................ 
A h h  ..................... 

Totel ................. I- 
-2 

8,e(9/ 1.ti 1121 1s 

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 couses : 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 i t  is through 
Montana have attracted more attention to the wonderful phenomena 
of the geyser regions, and they have overshadowed the lesser.sprkgs. 
The majority of the springs are thermal, and they are found mainlfin 
the western and more mountainous portions of the Territory. They 
are sulphureted, carbonated, alkaline, saline, chalybeate, a& calcie. 
Among the carbonated springs is one closely resembling the celebrated 
Apollinaris spring of Pmssia. Very few analyses have been made, 
ant1 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 a t  Warm Springs, in Deer.Lodge Oounty. The present'table is 
derived from the personal knowledge of the writer, with data from 
various persons well known in Montana. Thanks are especially due to 
Mr. Peter Koch, of Bozeman, and Mr. Walter Matheson, of Billings, for 
information furnished. 

Bull. 32-12 (305) 
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M(nwal @(I## of Montana. 

N u n e  and loantion. 

Alhambra Springs, Clanoy, Jefferson 
Connty. 

Allan's Mineral 8 rin 8, Pine Creek, 
Bitter Root T'dyey, %issonla Co. 

Alum Sprin , Upper Emigrant Gulch, 
Gallatin &unt.y. 

Bedford Warm Springe, Bedford, Jef. 
f e r~on  Connty. 

B ~ E  Hole Hot Spring. BigHolePraine, 
Beaver IImd County. 

Bonldar 1Iot Sprin 2 milee from 
Roulder \*alley, ~e#krnon County. 

Bri(lprr CnBou Tepid Spring, near 
Boztrman (illlatin Countv. 

~ h a l ~ b e a t d  spring, in Upper Emi- 
grant Gnlch. GnUatin County. 

" 0 40 - $ C 

l6 

1 

100 

1 

Characterof the  
water. * 

B 
2 z 

aemvlra 

.............. 

500 

.......... 

.......... 

Clark'n Warm Sprlngs, near Pony, 
Madison County. 

.a - 
5 
R 

................. 
Alkaline, calcio. Emigrant Gulch Warm Spring, on Em- 

i n a n t  Creek, Yellowstone Valley, 
tiallatin County. 

Graruon's Hot S r i n p  heed of Deer 
Lodpo Valler, 6eer  ~ & e  County. 

~a no t  $pr i~~gs,  near ~ e d   luff, 
~ r t ~ d i ~ o n  County. 

Helena Hot, near ) Lewis and Clarke County. 
Hot Pprings: 

OnNo~thForkofSnnRiver,Lewin 
and Clarke coontr. 

Eiphtesn miles east of White Sol. 
p l ~ u r  Springs. Mengher County. 

On Hellgate River, near Bear's 
Month. I h e r  Lodge County. 

Sonthwt*rt of Flathead Lako and 
14 mile8 northeast of Horse 
Plains, Misflonla Connty. 

On Granite Fork of Lon.Lou Fork, 
Misnoula County. 

2 

; 
;; 

Hot 

go'J 
...................................... 

132 

...................................... 
80 

...................................... 

Unimprovedbnt med 

Used locally. 1 

5 

2 

.... 

... Imn-Lon Fork Hot Springs, on Lon. j 
Lou Fork, Missonla County. 

Matthew8 Warm S rings 7 miles 
west of Bozeman, &'allatih 1 

Medioine Creek Hot Springs on 
Waeping Child Fork of Bitter ~ o o t ,  
Min~onla County. 

Miles Cit Artesian Well, Milescity, 
Custer Zountv. 

Mill Creek ~ ~ o l l i n a r i e  Spring, M i i  
Creek, YeUowstone Valley, Gallatin 
County. 

Mineral spring#: 
One mile north of Puller Springs, 

Macli80n County. 
W ~ s t  Fork of B ~ t t e r  Root Biver, 

blia~oula C0nnt.y. 
 nave'^ Warm Spring, on Crow Creek . Jeffernou County. 
P i  e n t o u ~  Springs, near Pipwtone, 

Jet~erson ~ o n n t y .  

.................. 

.................. 
.................................. 

Calcare~~ns ...... 

.................. 

................................. ' ~ n l m p k  

Alkaline, saline. Improved. 

S n l p h n r e t e d .  I Unimproved. 
chalybeate. ..................I 

I 
I 

.... 

2 .-...--... 
122 

Resort. 

him*. 

Unimpmed. 

Do. 

Do. 

h a l  resd. 

Unimpmred. 

1'1 141 1 
104 

14,400 

.......... 

.................... 

.................... 

................................. 

........ Alkaline I 
Cdoio, snlphn- 

reted. 

.................... 

.............. 
. 

.................... 

102 

...................................... 

...................................... 

.....................-................ 

Imp- r a-.t 

Unimpmved. 24.000 Li.6ngaton W a r n  Springs, near Liv. 
inguton, Gallatin County. 

12 

...................................... 

40 

...................................... 

...................................... 

...................................... 

A l k a h e  ........ 
Cubanated ..... 

Carb0mt.d ..... 

Usedlooally. 

Unimproved. 

Da 

Do. 

Da 
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Da 

Unimporbot 
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Name and location. 

Pnller's Sprlngs. Paller 8 rings. 
on Upper Ruby C ,  $dison 
Conntv. 

Roue's liole Hot Sprhgs  near head of 
Bitter Root River.   id on la County. 

Rjan 's  IIot S rings, Ryau's Canon, 
near D ~ L I O ~ ,  Roarer Iiead Connty. 

Sulphur uprings : 
On Dce Crrnk,betweenTownsend 

and &it6 SnlphurSprings,Mea- 
ghrr Connty. 

On Rook Creek, northwest of Camp 
Baker, hfeagber Connt 

Near  rea at Falls of &isaonri, 
Choteau Connty. 

Thmvnol springe: 
On \T;I rm Springs Creek, near Moc- 

casin Mnuntap, Meagher Co. 
A t  head of EigSpringCreok,Mes- 

ghvr (:onnty. 
Werm Spring8 IVam Springs Deer 

m g e  v~II~.;, Deer Lodge ~ d n n t y .  
Warm fiprin7.9 : 

On \Tarn! Springs Creek, near Gar- 
rinon. Deer Lodge Connty. 

Wasnwir~ler's Warm Springa, near 
Helma, on Ten-Mile Creek, Lewis 
and Clarke Connty. 

Worner'u Warm S kings, on branoh of 
Crow Creek ~ e 8 e r s o n  Connty. 

White Snlphhr Springe White Snl. 
phnr Springs, ~ e a ~ h e ; ~ o u n t ~ .  

... m C 
3 
*d 

a 

G 

2 

.EA 

B E  z 

1 2  

.... 

I .... 

D+ 

d 
L. 

g 
2 
6 

Charaaterof the 
water. 

.......... 

1,400 

.............. 

......................... 

I 

18,000+ 

0 

{El ...................................... 
120 

Cold. 

...................................... 

...................................... 

...................................... 

...................................... 

...................................... 

...................................... 
1281 

.----............. 

................. 

.................. 

............ : 

.................................. 

Ablineand m 
line snlphn. 
red .  
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Total .................................. 1 0.7575 1 0.2353 ( 0.8274 1 3.8135 

liter.a 2 i t a . n  

Constituents. 

Sodinm carbonate.. .......................... 0.0461 I). On4 
Cdoinm carbonate ....... ...... ............. .j O.lRR0 0.0$65 
Mapeainm carbonate .......................I 0.1513 0.0'2fi9 

........... Sodinm srllphate .::.... ...... ........ ...... 0.0187 
Cdlcium au phnte .......................... 0.3150 I ...... o:oo 
Sodium chloride. ............................ 0.0143 
1'or.z~inm chloride ......................... 0.0078 / 0.0083 
Silica.. ..................... ..... ... . . . .  0.0.290 0.031i 
Po t a s~ inm ................... ... ....................................... 
Litliin ................................................................... 

.......................................... Iodine... ................................ 
Iron and nlnmininm oxide. ................................ ./ 
Loss ...................................... ... 0.0040 I 

0.1730 0.9853 
0.0268 0.92iO 

............ 0.2838 
0.2742 

.............. 
0.0596 0. 3i!Ii 

.............. 0. 00ql 
0.0938 0.0'?-0 
%ace .............. 
Trace 1 T m a  

Trace 
............................ I O.lJ876 
........................... 1 0.0633 

.B. W. Clnrke, 
b W. k Noyw *W(lw). 

J I& Wing k Co and rta 0884). 
a d .  B. Riges, anslht ( L 2  

(-1 

Potausinm carbonate .................. 0.55 ' .................... ............... 
Xsgnrsium carbonate ....................... Trace I .  ............. 0.0438 0.0036 

.......................................... .............................. Iron carbonate Trace 
Lithium carbonate .......................... 
Sodium sdphate  ............................. 
Smlmm chloride ............................. 
T'otasninm chloride 
Silica ........................................ 
Free ammonia .................... ...... .... 
Albnminoidammonia ........................ 
Iron oxide ................................................. 
Mngnesia ............................................... 
Potanni~~m iodide ............................ 

.......................... 

Trnce 
1.04 i 1.80 
2.47 1 2.01 

.................................................... 
7.74 / 1.36 

Aluminium 

........................... 
I 'ot ,a~~ium bromide 
Sodium hosphnte 
Sod i~~n~e ibo rn t e  ............................. 

0.43 .......................................... 
0.05 .............. 1 ............................ 

0.64 ............................ 
0.83 ............................ 

Trace 
.......................................... 

.......................................... 
0.4463 
0.2460 
0.0807 
0.0:?30 

............. 
Trace , 
Trace , 
Trace .............. 1:::::::::::::: :::::::::::::: 

0.1974 
0.0707 
0.0134 
O.OS?fi 

LOW ........................................ ., ....................... ....I.. . .::: :I:: ::: 
.................................. 1 0.12 .............. 

Sodium silicate ................ ..... ....... . .  ............. , .............I 0.0194 
Sochum snlpbide.. ........................... 1.46 .............. 1 
Hydrogen snlphide .......................... I .  ........... ../ .............. Trnce 

. 0.0010 
............. 

0.lOge 
............................ 

.............. 
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IDAHO. 

The chemiml composition of the mineral springs of Idaho is so little 
known that they cannot be dehitely clsssibd beyond stating that 

I thermal springs predominate. That warm and hot springs abound 
might naturally be expeoted, when the geological structure of 1 he Ter- 
ritory is recalled. Granitic aud volcanic rocks prevail, and, in connec- 
tion with the mountain corrugation, present most favorable condition8 
for the development of hot and warm springs. Mr. G. F. Becker, in 
the Bttbtistica and Technology of the Precious Metals (p. a), 1885, 
speaking of Idaho, says that hot springs are thickly distributed 
through the granitic areas, and in many cases issue directly through 
the granite, mlthough usually within a mile or two of the known vol- 
canic rocks, and that many of them are highly charged with alkalies and 
hydrogen sulphide. The list presented here han been made up largely 
from various maps. Mr. Albert Williams has also kindly given consid- 
erable information. Although few of the springs have been improved, 8 

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 a t  present need commercially. 

B i w a l  springs of Idaho. 

Xune snd looation. water. Ramarb. 

a 

, k  s , G ,  

Brnnean Hot S~rinn. Brnneau Vallev. - .  
Owyhee Conn'ty. -' 

Chalvheate Sprin near Spring Creek, 
of 'Henr 's  or&: Oneida County. 

Given's $0~ Springs, Snake River, 
near Reynold*. Oayhen Connty. 

Hot  Creek. Idaho County, 20 miles 
northwest of Bonanza. 

Ho t  Creek soot11 of Snake River. 4 
or 5 mil& helow American Falls, 
Oneidn Conntv. 

Hot Iakea. 20 'miles nonth of Wash- 
ington, Idaho County. 

Hot aping8 : 

Five miles east of Boise City, 
Ada  count,^. 

North of Fishing Falls, A l t n m  
[;oonty about 60 miles southeast 
of BO& City, 25 n~ilesnorth of 
Snake Rirer. 

Fifteen mileu west of Ketchnm, 
Altnras County. 

Near Dock I:iror, about 15 milea 
ar~utli of FIilile,v, A l tu r~~Coun ty .  

Three mi1r.n noi~t~haest of Idaho 
City, l!olsb Couutv. 

On Salmon River, l h  miled sonth 
of Ronnnzn. Cooter Connty. 

Ea8t fiilln of Boar River, a t  00uth 
m d  of Gentile Valley, Oneida Co. 

On South Fork of Snake River 8 
miles h i o w  Salt River, 0neiha 
County. 

Used for bathing resort 

Unim roved, but a n d  to 
eruaYi extent l o m ~ l s  for 
bathing. 

Improved and used as a 

Unimproved. 

Ueed locally. 

Unimproved. 

Do. 
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With aalcium sulphate. 

(310) 

Benurh 

Unimproved. 

Da 

Name and location. 

Hot cpringe-Continued. 
On South Fork of Snake River, he- 

low the lower milon. Oneida Co. 
VaUey ~ . .  

sontheaet of Fort H ~ R ,  0ne;da Co. 
X i m l  qn-ingr : 

On R;~pid River, Idaho County, 40 
mil?$ northwest of B o n ~ n z a  

At \ h h a .  NRZ PorcBs County.. ... 
Robinson'8 Mineral Springs, Owyhee 

County. 

Megneeinm snlphate ................................................... 
Caloinm snlghate ................................................. 
Culcinm car onate .................... .... . .... . ..... ............ 
Macnrsinn carl)onate .................................................. 
Cnlcirrm chloritlo ....................................................... 
hl:~i.ncoium chloride ................... ............. ................... 
S o ~ l ~ n m  sulphste ...................................................................... 
S<rdiurn chloride ............................................ .... ....... 
X\r:~t,~r an11 1048 ...................... -- ................................. 
Vcpotablo extractive matter ............................................. .................................................... Silica. ......... ..... 
Alun~ina ............................................................... 
Iron oxide ............................................................................. 

Soda Spn~lgs, nt bend of Bear River, 
Oneids County. 

Twin or Soda Springs east side of 
Portnenf Taller 0nr;da County. 

Warm Creek, sohih of Salmon River, 
20milee south of Bonanza, Cueter Co. 

Warm spring creeh:  
Soothwestofketohnm. AltnrasCo 
Fifteen  mile^ northeast of Banner, 

Hoia6 Coautr. 
Six mileaeast 6fCballi8, Crater Co. 

Warm ppringa : 
Near Munday's Ferry, on Snake 

River, Ad3 County. 
Soothenst of Lemhi Agency, 

Lemhi Connty. 
Two miles north of Snmaria, 

Oneida Conntv. 
Seren n ~ i l l . ~  sorith or sontheest of 

'r ' 
C 0 

Sl 

1 

) 5 

10 

&n. per gall. 
48.40 
8.48 

15.44 
13. RR 
5.32 
4.48 

8 .  
1 3.40 
............... ............... 

- 

Per cent. 
............... ............... 

14.66 
1. ?O 

............... ............... 
) lo 

5.20 
72.55 
0. $0 
4.65 

2 
2 6 
&g 
za 

2 g  ; a  --- 

....... 

140 . .- -. careone, and 
ohslybeate. 

Unimproved. 

1 
' 

Samaria. Oneida County. 
Went nldn of Bear River sooth '"5' 

endot. Gentile Talleg ~ n ' e i d a ~ o .  1 
On Lander road, northAast end of 

Upper Portneaf Valley. Oneida 
County. 

Warm Snlphnr Springe, near Lincoln I.. 
Lake. 13 miles sooth of Washington, ; 
Idaho County. I 

" 
% - 
2 
2 
G 
o 

{ 51 
.................................... 

.................................... 

Charaotar o f the  
water. 

................................ 

C d n r n 8 . .  .... 

................................ 

Analyesr of mineral apriaga in Idaho. 

Xheee analyeee are taken from Mmont'e Beport on an Exploration of the Country 
Lying Between the Milreonri River and the Boaky Monntainq k c ,  Washington, 1843. 

.................. 
................................ 

Calcare~us and 
chaly beete. 

Snlphnreted .... 

........ 

.............. 

................. 

.................................... 

.................................... .................................... 

.................................... 

.................................... 

.................................... 
85 

..................................... 
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The Yellowstone National Park, with its wonderful geyeers and large 
number of hot springs, lies almost entirely within the borders of Wyo- 

, ming Territory. In the table the Park is divided into thirteen eublocali- 
ties, containing altogether more than two thousand springs. Besides 
these, oar list indudes twenty-eight localities outside of the Park. It is 
probably not complete, for there am large portions of the Territory still 
but little known. This is especially true of the region of the Big Horn 
Mountains. The table hae 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 
fer sale in Montana. 

4nwaZ rpringa of Wyoming. 

.................. 

.................. 

Alkali lakes on branches of Lost 
Creek, sonthof ~ w e e t w a t e r ~ o u n t -  
aina, Sweetwater County. 

Calosreone Springs, Green River. 10 
miles Ronth of the Upper Bend, 
Uinta Connty. 

Ohalybeate springs: 
Three miles tlorthwe~t of Point 

of Rockfl, Sweetwater Connty. 
Near Meeteetso, 8oi1t11 of Grey 

null Kircr, E'16mor1t Connty. 
Hot Ppnngs : 

On Beaver Creek, northwest of 
Eoncis, Fr6mont County. 

A t  Hot Spring gate on North 

............ 

............ 

0 

........................................ 

........................................ 

........................................ 
50 

96 

........................................ 
Platte Rirer. Carbon County. 1 

OnI31e Horn River, Sneetwat6rl I.. 
or Johnson Conntv. 

Two milen fvon~ C b l ?  Brown, : 
Fr6mont Connt,y. 

On Soaks Riyer.4 or 5 miles h- 
low Hoback's Rivcr, Uinta (9 ) 
Connty. 

Hot  a c l p h u ~  epn'ngn : 
I 

On Stinking Water River, 20 

110.3 

..................................... 
............ 
............ 

.................. 
117 1 Cakio ......... 1 

......................................... 

............................ 

Carbonated, sa- 
line. 

Saline, chalyb* 
ate. 

.................. 

.................. 

b.. 

.................. 

miles east of Heart Monnt- 
aius, Sweetwater Connty. ............ On west sitle of Salt River, 5 
miles northeast of Oneida Salt 
Works, Uinta ( 1 )  Counts. 

L e  Roy Sprinnn near Le Roy Sta- 12 
tion, Uirlta 6oi1nty. 

(311) 

Saratopa Springs, Saratoga, Carbon 
County. 

Soda Lakes, along Sweetwater 
Ilivcr, Carbon and Sweetwater (1 )  
Conntiea. 

&elphur ayn'ags: 
On Sulphur Creek. near Hilliard, 

Ui t~ta  Count,v. 
On ~ o b a c k ' ~  River, 5 milesabove 

nrooth Uinta (?) County. 
h'earjon'ction of ~ o r t h  and south 

k'orknof S t i u k i n ~  Water River, 
Swretwater (!) Lounty. 

~ o n r o r 5  rnilea o a ~ t  of h'orth and 
South Fo~.ka of %inking Water 
Rivor Sweetwater County. 

Si r  miles weat of Camp Brown. 
F~6mont  County. 

6 800 

............ 

............ 

............ 

120 

........................................ 

........................................ 
47 

56 

..................................... 

50 



MINERAL SPRINGS OF THE UNITED STATES. l n w n  I 

dlinaral rpringu of Wyoming-Continued. 1 

U per Geyser Basin ............. 440 ...... 190 to 200 I... .do ........... 
~Ei rc i  ~ e y n e r   asi in ........... ...... 185to 192 ... do ........... 
~hoshone'Gnrser Baain.. ........ 356 ...... 192 t~201f .... do ........... 

8alphnr spri~ign - Cnntinned. o 
East of Point of Xockn. Sweet- ........................................ 

water County. 
Eont of R~wk Springs, Sweet. ........................................ 

water County. 
Near Rawli~~n. Carbon Coant,y ............................................ 

Heart Lake Geyser and Basin.. . 149 ...... li5 to 198 ... rlo ........... 
Lewis Lake nnd Snake River. ... 40 ...... ........... 
Sulphur Springson CascadeCreek .... 

Improved for a resort. 

, A t  S~rlphar, ronth of Separation, 7 
near l1riclg1.r Pa~n .  Carbon Co. 

Sulphur am1 cl!elgbt.nte springs, 
valley of Mvdirine Bow Rirer, 
Carl~on Couuty. 

Wann sprinpa : 
1 

Sorthweat of Fort Laramie, ' 1 
Laramie. County. I 

Fifteen lniles north of Independ- 
ence Xock, on Horno Creek, 
Carbon (:onutr. 

Wind River, 11eIowWarm Spring I 
Creek. Frenlont ( 1 )  Connry. 

Mouth of Jake's Creek Canon, ,...... 
near Wincl River, E'rBmont ( 1 )  1 
Connty. 

Yelbwetone Sational Park springs: 1 
Mammoth Hot Springs ..........I 78 

...... Yellowstone River Springs I 47 

Amommodat i o  n s  for 
tourists. 

Do. 

.................................. 

Havden's Vallev S rings 
~el lowstone ~ a k e  Epring;::::::: 

Pelioan C m k  Springs. .......... 
Gibbon River Springs ........... 
Lower G e p ~ e r  Basin.. ........... 

Analyueu of mineral upring8 in wyomhg. 

Yellowstone Xational Park Springa 

...... 

128 
112 

11 
121 
693 

Sodium carbonate.. .......... ....... 
Calcium carbonate .......... 
Magnesium carbonate.. ...... 
Suclium 8nlnh;ito ............. .......... 
C;~lvi~irn nuIpliate ............. 
Soclinn~ cblor.irlt,. 
C:~lcium chloricle. .......... ........ 

......... Si11r.a 53.70 1 

84 .................. ""-- 
88 .................. , ...... 

...... 63to 165 Saline. calcic.. .. 

...... 
! 

127 to196 S n l  JI  hure t ed .  
1 acid, and sili- 

cious. 
.. ......... ...... 190 to 197 :. .(lo 

i 
...... 190 to192 S l l i o i o u s  and 

I sulphnreted. ...... 160 1 Snlphureted kc. 
.. ...... 90 to 197 / Silicious, &c(. .' 

...... 180 to201 1.. ..do ........... I 

........................................ 

74 

........................................ 

.......... ................. Sodium orthosilicate .... .....I 1 .  ................... 10.58 ../ .... _ - - - -  
TOW ............. l?i-x 1 96.Cll 1 52.01 / 72. 52 I 143.22 1 53.m 

.................. 

Le 9 y  
Springe. 

'kenrv Leffmann. analyst (1832). b With caloium anlphate. 

~ibbort &&r Basin. ' Mammoth Hot 
Coastitnenta. Springa. 

~ ~ e o ~ a * !  S ring '''lP Echinu8 1 Pearl I q*l 1 Spring. 1 A. 17. / Spring , Geyser. Geyser. 8prmg. 

L~~~~ 
Geyser 
Baain, 



UTAH. 

The earlier explorers and travelers who crossed Utah on their way 
to the Pscifie noted the presence of mineral waters and thermal springs, 
especially in the region of Great Salt Lake. These springs, some of 
them strongly d ine ,  in many places furnish all the water to be obtained, 
except by long journeys. The thermal springs omur mainly in con- 
nection with faulted strata, and they also are generally saline and fre- 
quently sulphureted. Compmtively few are nsed 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 moat nsed for medicinal purposes. The " Utah Hot Springs," 
ten miles north of Ogden, formerly mlle<l "Red Springs and bb Bear 
River Springe," are u ~ d  for bathing to a considerable extent. There is 
a hotel at  the 'springs, and the place i~ utilized largely by residents of 
Ogden. "Beck's Hot Springsn are probably the springs 2 or 24 miles 
north of Salt Lake Oity and the same as the springs analyzed by Jack- 
eon in 1860 and Gale in 1861. For a considerable number of localitiee 
and corrections of temperatures I am indebted to Mr. Q. K. Gilbert. 

arcrWraZ sprhgm of Utah. 

Name and looation. 

Beak's Hot S rings near Salt Lake 
city, Salt ~ a E e  ~ o d n t y .  

Blne$pringe. 18mileseoutheastof Snow- 
ville. Box Elder Conntv. 

Carbonated Spring, 2 miles southwest of 
Draper, Sd t  Lake County. 

Fish Springs, north end of Fish Spring 
&fountains. southwest of Granite 
Mountains Jnah  County. 

Qerser 11) 25' miles south'of ~anenitmh.' 
C+arBeld County. 

Hot  m r i m r :  . 
1; J i a b  County 30 miles north of 

Deseret ~ i l l d d  Ceuntv. 
Three mhes west of Silt  Mamh. 

Snake Vallev Millard Count. 
Two and one:da~f miles n o r t ,  of 

Honeyrill*.. Hos  Elder Connty. 
Two and onr-hnlf mile* north ot city 

lirnitu 01 Sult Lake City. Salt Lake 
Connty. 

Six or aevem milea north of Utah 
Lake, in Utah Connty. 

Sixteen miles west of Minereville, 
Beaver County. 

I n  Spanish~ork'Calon WaaatchCo 
Hot  Snl hur Springs, sonth end of Great 

Salt t a k e  Desert. near Fish S~rinea .  - - 
Jnah (:oimtv. 

Iron Springs, '~ or 9 miles northwest of 
Cedar City, Iron County. 

J o n e n ' ~  Warm Spring, 1 niilo northwest 
of Salt Lake C~ ty .  Salt Lake Connty. 

Bathing resart. .................. 
6 

1 

Alkaline ........ Unimproved. I 
Caleio, carbon- 

ated. 
.................. 

...... ............... 

........ 

........ 
.............. 

Saline, cbalyb. 1 Do. 
eate. .................. 

I 

86 

Warm 

78 

.... do ........... Do. 

.................. Probably same ar 
spring near Dra. I per. 

.................. 

.................. 
eate. 

Saline, chalyb- Do. 
eate. 

Saline.. ......... 



. 
MINERAL 8PRINU8 OF THE UNITED STATES. [-U 

MbraZ mpringo of UiaLContinued. 

Knoll Sprinzs, 20 miles north of Lnke 
Creek. Millard County. 

Lorornotire Sprinpn, near W, a t  north 
cud of Great Salt Lake, Box Elder Co. 

Mi7wal  sprinob; 
Fifteen &ilea southwest of Snow- 

rille. Boy Elaer County. 
I n  l'ooele Valler Tooele County. 

Monnd S lings, 3 m i i ~ s a l ~ o r u ~ l y m o u t h ,  
BOX County. 

Salt Lake City Warm Spr ing  northwest 
part  of Salt Lake Cit?. Salt Lake Co. 

Salt uprinp : 
A t  Jlonnment Point, near end of 

Snl t Lake, Box Elder Connty. 
In Mansell Spring Valley, BoxElder 

Cctuntr. 
Eight nlilea weat of Deweyvllle, 

Box Elder County. 
On Salinn Creek, east of Splina. 

Serier County. 
Sulphur spring8 : 

On Cliff Creek, sonth of Yampa PI.- 
teau Uintah Countv. 

~ a s t s i h e o f ~ e d a r ~ o ~ n t e ~ n ~ ~ o o a l e  
County. 

South endof DeepCreek MonnOalna, 
28 mile8 aoothweat of Fish Spring, 
J n a b  Conntr. 

I n  Iron Couity,  th i r ty three  milea 
southwest of Minernvilla. 

Thermal apring, nrar  Pah.Van Butte, i n  
berier Desert. 

Ondine Spring. Labyrinth Canon, Em- 
e r r  Countv. 

Otah  or  Em; River Hot Springa, 8 or  10 
miles north of Ogden City, Weher 
Cnuntr.  

* i r ~ 1 1  Got Springs. near V i r N  City. 
I\7ashinaton County. 

Wnrm and Hot  Sl~riups,  near Midway, 
Wanatrh County. 

Rnrm springs : 
At month of Ogden Canon, Weber 

Countv. 
On west side of Stnnabury Range, 

Tooele Countr. 
At. nort,h en11 of Stansbnrg Renge, 

near Grantsvillr. T m l e  Connty. 
A t  west bade of .\linrml Range, B r a  

ver County. 
A t  head of I'roro Cafion. Ctah  Co.. 
S e a r  C a r e  Spring Sr.tt,lemeut 
S e a r  Cafinn of Colr,raclo 
A t  north end of r t a l ~  Lakr.Utah Co. 
E a ~ t  piclr of Promontory I'oint. Box 

Eicler Col~nt r .  
Near Granite~for~utni~~.~Jr~ah (?) Co. 
Three-fourths of mile no11t11 of Fish 

S p ~ i n a s .  J u a b  Ci~unt>-. 
Onesnd on~.half  rn i l r~uonth  of Fish 

Springs, dual, County. 
On sooth edge of ~ a l t  nlarsh in 

Snake Valley. Blillar(l County. 
On west dope  of Alineral Range. 

Bearer Connty. 
Warm sulphur apn'nqr : 

Onnorth side of OgdenCnlion,Weber 
Conntr. 

4 

/ 1 

12 I 
20 

2 

1 

12 

............... 
.................... 

.......................... 

1 

3 

2 

.............. 

1,000 

32,903 

6,500 

.................... 
500+ 

........ 

........ 

........ 
.............. 

........ 

...................... 
........ 
........ 

.............. 

Unimportant. 

Looal resort. 

Used for bathing 
mainly. 

Bathing m- 3 

69 Snlphure td  .... 

1 . .  ................ / h I  r- 

O I 

116 

150 

74 

91 

74 

72 
90 
91 

........................................ 
84 

8() 

81 

67 

........................................ 

........................................ 

........................................ 

........................................ 
........................................... 

Hot  

108 

........................................ 

........................................ 

........................................ 

........................................ 

........................................ 

...................................... 

........................................ 

........................................ 

........................................ 

........................................ 

.................. 
Saline, anlphu- 

reted. 

:. 

.................. 

Saline, calcic ... 

Saline ........... 
.... do ........... 
.................. 
.................. .................. .................. 
.................. 
Saline ........... .................. 
.................. 
.................. 

{ E j, S",'z,"; cha'y" 

Used looany by 
farmere. 

1 



UTAH. 

A+MI of a h w a l  rpingr in Utah. 

Total .................................. 10.60 1 352.00 1 9.28 

Boru. I 
C u b o d o  r i d . .  ........ ..... .... In u c u  ............. Pmmnt 
Snlphnreted hydrogen. Preaent 

3labes1am snlphate .................. ...... 
I 'alclnm anlphatt' .......................................... 
l'otnsninm snlphato .......................... 
Sodi~irn chlori~ie ............................. .......................................... Cnlr.irim cbloriile ...................................... I l a ~ n t ~ s i n m  chloride. 

1,000.. ........................... Calcium oarbouate 0.35 0. I8 10.24 0. a6 
Mannaainm carbonate ....................... 0.08 

c ~ ~ s t i t o e n t s .  

C u b n i o  r i d  ....................... ...I. ............. / r e n t  ..............~ T n o  
Bdphureted hvdrogen.. ...... .' ............. .1. ............. Preaent ............................ 

0.02 

0.10 
1.03 

Utah 
Salt  Lake City W a r m  8pd.g. 1 orBarRiver i  Spags.nar 1 Hot Jpringa. 

I 

-- p~ - 

Pamin Partuh 
1,000.' / 1,ooo.g 

............ Calcium amrbonata 0.75 0.33 ............................ / Maonesium carbonate.. ....... 0.23 0.34 . 0.2016 .!. . 
6od:nm sd hate .............. 552 1 0.65 
~ n l r i u m  snrphata 1.37 0.3094 
Iron chloridr? ............................... 
Sodinm chloride 8.17 18.0168 18.14 

.............. 0.06 2.9187 0.58 
JIafnesinm chloride .............. 0.16 0.1308 0.9i 
I'ota~sinm chloride 0.34 1.6739 1.07 

T m e  .............. Traoe 
........... Trace 0.0046 Trace 

0.02 0.0160 .............. 
Trace 

Snlphnreted hydrogen, ab- I.... ......... .I 0.37 .......................................... 

Fatt:tssium chloride .......................... 0.02 
lfaricnnese osi<lo. ........................... 1 

............................ 

norbed. I I 

Total. ........... ........I 33.88 / 10.23 

0. 12 

0.81 

8.05 
1.09 
0.29 

........................................ 
.............., 1.47 

............................'.............. 
.............. ' 6. .i9 ............. 1 .............. 
.............. ' 0.36 

............................ 

,---- 
Barer. I I 

-A- 

10.28 

............................ 1 0.36 
Trace I ............. 

i 
23.3095 1 22.87 



188 M-ERAL SPRINGS OF THE UNITED STATES. [B-? 

Both hot and cold mineral springs abound in Colorado and contrib- 
ute to the reputation of the State ae a health resort. Consiclering the 

( 

newness of tbe State, a fair proportion of its springs have been im- A 
prored, and several of them have become known all OTW the countrx. 
Among these are Manitou Springs, at the bme of Pike's Peak. The 
authoritiee for the list given here are the reports and maps of the 
Hayden Surrey and of the Wheeler Survey and Dr. Charles Dennison'a 
Rocky Mountain Health Re~orts, supplemented by personal knowledge 
of a large number of the localities. 

Mineral rprings of Colordo. 

Kame and location. 

-- 

Alkali Springs. near Monument Park, 
E l  Pmo Conntr. 

Alum Sprinw i d  Schell Cabon, Purge. 
torv ~ i v e c ~ e n t  1:ounty. 

Antelope Springs Antelope Springs, 
H~nerlale count$. 

Agua Caliente, near Capnlin. Conejon 
('nnntr . 

Artesian Well a t  Steel Works, Pueblo, 
Pueblo County. 

Artesian Magnetio Mineral Spring, 
near Union D e ~ o t .  Pueblo. Pueblo . , 
Countv. 

Bnrdfiall's Soda Lake Springs, Jeffer- 
80Il CoUntg. 

Canon City Springs. Cafion Citv, FA 
mont County. 

Ca6on City Hot Spring 1 mile from 
Canon City, Fr6mont donuty. 

Canon C m k  Springs, near Ouray, 
Onray County. 

Carlisle Spring, near Beaver Creek, 
Pueblo Connty. 

Chalk Creek Hot Springs, near Hey- 
wood, Chaffee County. 

Chalybeata Spring, in Spring Bottom 
of Arkansan River Bent County. 

Cottonwood IIot ~ p h n g s ,  Cotton6 od 
Springs, Chaffee Connty. 

Elbert Iron Spring, near Rockwood, 
La Plats Conntv. 

Estes Park Springs, Estes Park. Lari- 
mer Conntr. 

Hartsel Hot Mineral Springs, Hartsel, 
I'ark Countv. 

Hauman Hot'Springa. e a s t  side San 
Lnifi Valley, Saguache Connty. 

H o t  springs : 
On 6011th Fork of Nava'o River 

southwest of Banded $eak, ~ d -  
nejos County. 

On Rock Creek, near Sopris Peak, 
Gunnisou  count^. 

Hot Sul hnr Springs, Middle Park, 
~ r a n l c o u n t y .  

IdahoHotSodaSprings, Idaho Springs, 
Clear Creek County. 

1 2 1 ............ 1 58 

Saline, chalyb- 1 
5 ............ 105 Snlphureted .... 

Remarks. 

Unimproved. 

Rathing resort. 

Resort. 

Do. 

Unimpmed. 

Do. 

Resort. 

Do. 

Do. 



1 W.lton d&bss then riagr andem the "Booky Mooltah Spring*" but the proprietor nya 
h i m a t  t o b o w  theEr~oo t ion  oitbenuna 

C0LOBJm0. 

Mineral 
. 

X m e  and location. 

ImnLakeSprinua, nearAlvertonPasa, 
San Juan County. 

Iron Spr ina~,  Brut County, llortheast 
of Thatcher. 

Iron Spr~n:~. 12 miles from Telluride, 
San lZif11~1 County. 

Libertr n o t  Sprin Wagon Wheel 
Gap; Rio Grnnde pdnnty. 

Maniton S rings, Maniton Springs, 
~l ~ a s o  %nnty. 

Y i w a l  8:  
Month o! caflon, on Purgatory 

River, Uent Connty. 
On Caddo Creek, 20 miles above 

mouth, Bent Connty. 
Near Conqion. Conajos County.. 
Fonr or f i re  miles east of CaYion 

City, Frbmont Connty. 
Three miles southrest of Pag08a 

Springs, Conejos Connty. 
One milu below Pagosa Springq 

Conejos County. 
OnCen~~ntCreek,nearEsetRirer, 

Glinninon Connty. 
In  ~ i ~ l ~ ~ r l l ~ a s i n ,  near Irwin, Gun- 

nison County. 
On IVhite River' GunnisOu 

Coonty. 
%era1 Park Well (artesian), on AT- 

kanaa~  River, 4 mile above Pneblo, 
Pneblo Coont,v. 

Morrison Rprins, Morrison, Jefferson 
County. 

hlonntl Sod.1 Springr, Currant Creek, 9 
miles from head, Park Conutr. 

0,jos de 10s CabaIIos. San L11ia valley, 
Sagnacl~e County. 

Onray Ourayl Onray 
County. 

Pagosa Springs, Pagosa Springs. Co- 
ne,jos Connty. 

Pnrnasaus Sprin 8 for Red Creek 
r i g  i d  r e  n B e n  
P u e b l ~ ~  Coiinty. 

Pinkrrton Springs, 5 miles west of 
Triml~le, L;L Plata County. 

Chaffee Connty. 

rpfnp of Cokrcldo-Continued. 

r: 

Q 

Porter's Spring, Denver, Arapahoe ................. 00 ' 

Connty. eat8. 
Salt Creek Spring. Salt Creek, Pueblo 1 7,000 ...... Saline .......... Ueedlooally. 

Connty. 
6alt 8pti7bg8: 

c~~arna ta ro* the  
water. 

..... Chalybeate 

do ........... 

.......... Saline 

Carbonated, sa. 
line, eate. chalyb. 

Thermal. ....... 

Between Fort Lyon and Ki t  Car. 
son, Bent County. 

A t  13nfft1lo Springs, South Park, 
Park Count?. 

body Springa), Springdale, Boulder 
Seltzer Mineral Springs (formerly P e a  

county.1 
Shaw'a bfaenetio Sprin s 5 miles from 

Uol Norte, Rio  ran& bounty. 

RemmLs 

&mrt 

Do. 

llnimpmvd. 

Do. 

0 

.......................................... 

150 

1 
.......................................... 
.......................................... 

........................................... 

.......................................... 
6 

48 

{; 1 .................................. 

120 

--- 
........................ I 

.................. Do. 

Caloia .......... Do. 
I S u l p b n r e t e d ,  , Do. 

ohalybeate. 1 
Carbonated oal- 

cia, and k b r  I Do. 
Igbeatn. .., Uaed for bathing. 

Snlphnreted .... 1 Resod. 

Carbonated, al- Unimproved. 
kaline. 

............I 
Alkaline, oar- : 

bonaced. 8~1. 
phureted. . 

.................. Resort. 

Carbonated sa- 
and 'snl- Ha8 a local r e ~ n *  

hnrrtod. I . ....... 
tiou. 

A& a l~ne  Unimproved. 

................. &o*. 

1 3 

I 

) 5 
1 

1 

3 

3 

............................ 

.-.......... 
395 

........................... 

.................. 

........................ 

........................ 

............ 

................. 

.................. 
........................... 

9 

4 

6 

............ 1 

............ 148 

69 ......... ..{ E 1 
.................. 95 

1 

I, 000+ 

.......................................... 

.......................................... 

.......................................... 

........................ %sort and wed 
cornmemially. 

Raaort. 



MINERAL SPRINGS OF TBE UWITED STATES. r-sz 

Mineral apr4nga of Colorado-Continued. 

I cbnon City Splbga. 

#ado rprings: i i O 
Sir  m~les  nonth of Caflon City, .......................................... , 

Fr4rno11t Coontv. 

.................................... 

......... ..... 
Routt Countv. I reted. 

Stmking ~ ~ ~ r i n g e .  ? miles from Salt .......................................... Unimproved. 

Constituents. I Imn Duke. I Little b k r  1 Big Ute. i Aqua Vida 

Creek S ~ I  iugs, Puablq~ Connty. 
Szclphzir 8 r i n o x  I 

s e a r  fenti of cement Creek, Gnn- 
uison County. 

East of Chicosa, La8 Admaa CO 
Three miles f ~ o m  Crested Butte, 

Guuniaon County. 

Eaaln Connty. 
On Grau~l  Rirer, near Gypsum, 

On Frviue-Pau Creek.Pitkin Co 
Xiorteen mileb eant of Huerfano, 

Hilt.rf:mo Countr. 
Thrre miles w e ~ t  bf Trinidad, Lan 

A n i m : ~ ~  County. 
Tomichi Hot Springs, near Elgin, Gun- 

nisou County. 1% 
Trimble Springs, Trimble, Pa Plata 

County. 
Tripp Springs, near Trirnble, La Plata 

County. 
Uncolnpahgre Springs. Unwmpahgre 

I'nrk. Ourey Connty. 

Sodium cnrbomte.. .......................... 
Caloinm oarbonate ........................... 
Ma lleuium oarbonsta ....................... 
~ o d f u m  anlphats. ............................ 
Sodium ahloride ............................. 

Totd..... ............................. 

.................. ' 
..................... 

2 

Wellsrille Wnrm Springs, Wellaville, 
FrBmont County. 

........... 

Do. 

........................ 

........................ 

sul~hu-  ~[Locd mrt. 
I 

Pa* in 100.. 
0.1287 
0.06LI5 
0.0249 
0.0201 
0.1872 

.......................................... 
............................................ .......................................... 
.......................................... 

Alkaline, salino. 

Alkaline.. ...... 
{g [ 1 160 ............ 130 

.................. 95 

......................................... 

Resort. 

Unimpmved. 

-- 
Pcvtr in 100.. 

0.1266 
0.0374 
0.0a31 
0.0207 
0.1DW 

0.0182 0.0878 
0.0257 0.0303 

0.WB 
0.2070 -- 

0.86261 0.4040 0.41831 0.- 



COLORADO. 

dSazy686 of mineral aping8 in Colorado- Continued. 

Canon City Springs. H O ~  spdn 
South FO$ 
of Navmo 

Rocky 
Mountain 
Springs.. 

Sodium carbonate.. .......................... 
Calcium carbonate. .......................... 
Magnesium carbonate ................. ...... .......................................... Iron carbonate. 
Sodium snlpbate. ...................... ......................................... Calcium snlphate 
Sod~nm ailirate ....................... .. 
Rndium cbiol ide ............. .., ............. 
Sodinmiod~de ............................................ 
Sodium bromide ................... .......... 

(;train8 
per g ~ l l o n . ~  

3.79 
40.31 
0. 39 
2. e9 

104.60 

Part. in 100.' 
0.0332 
0.0482 
0.0300 

0.0310 

................. 
0.0652 

............. 

Part. in 
0.0119 
0.0553 
0. 0'211 

......................... 
0.0134 

.............. 

........................... 
0.0301 

.......................... 

.......................... 
Total .................................. / 0.2063 1 0.1320 / 88.80 / 165.24 

Hot Sulphur Springs, Middle Park. 

Constituents. 
Spring NO. 1. spring NO. 2.1 spring NO. 3 .  Spring NO. 4. 

Parts in 
100,OOO.b 

............. 
10.20 
17.10 

............. 
61.50 

............ 

I ~ % y : ~ p : p g ~ ~  / E s t e ~  Park Spriug~. 

Sodinm carbonate. ........................... 
Calcinm carbonate.. ......................... 
Maguminm carbonate.. ...................... 
Sodium sulphate. ............................ 

.......................... Potassium sulpha te 
Msgnosinm alllphnte ...................................... ........................................... Soclicn ~ilicate 
Sorlium chloride ............................. 

, Sillca ............................ .. 
................ ......................... 

Constituents. I 

Oraina Grains Oraine Oraina 
per gal1on.d per ga1lon.d per ga1lon.d per ga1lon.d 

58.57 1 50.45 1 20.37 29.42 
10.08 ..................... 8.46 
6.57 4.14 1 .......... . ;  2.66 
8.48 8.97 17.53 34.25 
0.50 1 0.07 I 1.03 , 7.03 / ............. 1 5.26 1 . .  ............ 

1.46 .............. 1 ....... 
14.61 1 . . . . . . . . .  13.29 1 12.18 

............................. 0.61 0.54 

1 Spring No. 5.l Spring Xo. 6.1Rlver Spr ing  Ranch I I 

Blagnesia .. Tmce ........... , ............. 
Litl~in .................................... ~iiii.--j Trace Trace 1 . . . . . .  
Iron ......................................... Trace Trace Trace 
Ammonia T r a c e  T n c e  

........................ Carbonic acid (free). 2.94 .............. I 8.42 I 0.4% 

'Probably Seltzer Sprtnge. dE. J. Mallet jr  analyst (1675). 
roecar Loew, analyst (1875). 0C. F. ~handlbr ,  & ~ a l ~ s t .  
0 0 .  T. JmLaon, analyst. - (319) 

T O M  .................................. 
--- 

101.75 I-=/ -xc,->G 
-- -. 

I 

I Oraim per Oraim per 
gal/on.d 

22.42 
6.43 

.............. 
25.11 
1.69 

13.11 
1.36 

Trace 
Trace 

4.69 
--A 

74.81 

Sodium carbonate ............................ 
.......................... Calcium carbonate. ....................... Magn~sium carbonate 

Iron carbonate ..................................................... 
Sodium nnlpbate ............................. 
Potassium sol hate ...................... 
sodium chlorize .. .: 1:: ...................... . ............................. S~liea ... ...... 
Alumina ................ .. ...... ...... 
iron ........................... .. ...... .... 
Ammonia ................... .. ........ ... ... 
Orranicmatter ......................................................-.. 
Ca~.bonic acid (frae) ......................... 

Total .................................. 

Parts in Parte in 
1 ~ 0 ~  0 100,000.~ 

. . . . . . . . . . . . . . . . . . . . .  
2. 84 0. 89 
2. 01 1. 83 
6.66 3.12 

1. 09 
1. 31 
0.78 

Trace Trace 
.............. .......... 
......... . . . . . .  

1.79 2.06 
. . .  

16.38 1-17.30 

ga1lon.d 
39.37 
3.68 
1.93 

!3 85 
0. 96 

13.97 
1.31 

........................... 
Trace 
Trace 

9.49 

80.56 



dnalyw of mineral rpringr in Colorado-Continued. 

I 
Constituents. 1 a h  Inda KO% Mineral s e e r  1 h r t m s e  Ias;",!yl Cafiele c& 

I Spring.. Springs. Springe. Spring' Springe. 

Parts in 
100.000.~ 

......... Sodium carbonate.. 52.81 

Parts in Part8 in 
100.OUO.b 10.000.' 

9. 37 1 L 0 7  
...... Potausinm carbonate.. .............. I .......... 

. Calcium carbonate.. ........ lj....i6:32 74.29 17.63 
Magnesium carbonate ...... 4.94 1.71 
Iron carbonate. ............. 7.07 
Sndium snlphate ............ 50.34 47.23 
l'otanninm eulpbate.. ............................... 0.52 
Mncnesinrn Rnlphat,e.. ...... 32.09 ............ 
Soil~um silicate. ............ 6.99 6.86 
Sodium anlnhide ........................ 1 ............ - 

............ Sodlnrn cbforide 8.51 ( 9.14 
l'otasainm chloride 
hlnaneeium chloride. 1 1.96 

............. Sntli~~rn iodide I 
So<li~~rn bromide ............ ) .......... I ............ ...................... 

Phrtdin / Partsin Partain 
100,000.d 100.000.~ 100,000.* 

130.55 15.42 ............ 
...... ............ 0. 23 

19. R9 38.40 1 3.35 
1 1 . 0 9  19.52 1.09 

I 2.23 ............ ' ............................ 
.......... 1 ............ I... 0 . a  I T m e  I.-.. 3.49 1 

Lithia ...................................... 
Alllmina ............. .... 
Ammonia 
Organic matter 
'olpbnr 

Total ................. 

Constituents. 

.......................... 
............................... 
..................................... 

........................................... 
177.69 

Maniton Springe. 

Iron Ute Littlechief Maniton Navajo Ute  Soda Shoshone 
Spring. / spring. I Spring. 1 Spring. Spring. I spring. 1 

Sodium carbonate.. ......... 
Parts i ? ~  
100.000.' 

124.69 

Partd in 
100,000.' 

59.34 

Partsin 
100,OOO.e 

15 16 

Parts in Palts in 
100,000.' 100.000.' 

23.82 88.80 

......I :::::: 
.. ......I. -y:e7, 
........... ------ 

293.72 1 95.54 

Calcinm carbonate .......... 59.04 
3lacneainm carbonate ...... 14.56 
Lithinm carbonate ........ Trace 
Iron carbonate .............. 5.78 
Sodium snlphate ............ 30.86 
Pota*uiun~ solphate.. ....... 7.01 
Soilinm cl~loride ............ 31.59 
Silica. ...................... 2.69 

Partdin 
100.000 

52.26 
40.00 
6 . 1 0 ' 3  108'50 

Trace Trace 
1.40 ............ 

12.74 37.08 
Trace 5.12 
13.93 42.12 

Trace T r m e  ---- 

75.20 111.00 
13.01 ?O. 51 

Trace 0. 21 
1.80 Trace 

51.88 19.71 
1 2 4  1 13.35 

47.97 40.95 
2.22 2. 01 

.....-.................. 
0.66 

...................... ...... :::. Trace 
Premnt  / --- 

370.40 / 1?8. BR 

Trace 
........................ 

Trace 
...................... 

24.27 
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Analym of mineral W n g r  in Colot*ado-Continued: 

Conntitnents. 
Spring , Spring Spring 
ho.  1. KO.?. Xo.3. I 

-- 

Parta in 
' 100,000.. 1 Tram 

31. 00 , 5. l o  
T r a c ~  

............ 
10.50 

Trace 
11.72 

1.07 
Trace 
I?. 00 

............ 

Sodium carbonata .......... 
Calcinm carbonate.. ....... 
B l a p e ~ i n m  rarl>onate ...... 
I,itl~iom oarl~onate .......... 
Imn carhouatc ......................... 
Sodiunl n111plinte ............ 
l'otas~inn~ eolphata ......... 
Soc l iu~  chlor~de ........... 
Silica. ...................... 
0rg;lnic matter ............. 
Soll~l~ureted hvdrogen ...... 
C::I bonic acid .'..... 

Parts in I Parts in 
100,OUO.' '0?4",";o' 1 Im.04  

) 22.42 1 71,00{ 

Trace , Ty;; 
............ 

13.76 1 8 . 7 8  
Trace in. 22 
33.34 102. no 
4. i 5  4.21 

Trace Trace 
............ I.__... ...... 
........... . '  In QXCeR8 

P a w  in 
100.000.. 

69.42 
I:]. 08 
lu. 91 

Trace 

23.73 
Trace 
20.25 

5 . i 3  
Trace 
Trace 

.................... 

Parts in 
100,000.. 

118.45 
54.64 
2'2.43 

I. 73 
2.23 
3 . 9 ;  

18.34 
104. 13 

7.94 
Trace 

I Parts in 
100,000.~ 

73.32 
46.91 
17.03 

0. 1.5 
2.75 
3.2s 

i 14.54 
53.23 
6. 00 

............ 
.. Trace 

I n  escrue ------ -- 
Total ................. 152.12 - 7 ~  218.77 I 3 3 . 7 5  I 333.92 217.21 

- -- - - - - - - -- - - -- 

I 

Parts in 
1 10IJ.OOO.a 
, ............. 

54.51 
3. 68 

Trace 

I 31.21 
5.53 

I Trnce 

Constitnents. 

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

....................... Maenesiom oarbonata 

I Parts in  
100,000: 

. , ....:....... 
58.73 
3.59 

Trar I, 
224. 5!) 

7. 10 
2 ! i  SI 
3. F" 

Trace. 

Pagnsa Sprinp. 

Spring Xo. 1 Sprirlg No. 2 .  Spring Yo. 3 .  Spring No. 4. 

ParQ in Parla ill 
100,000.. 8 10C,000.. 

4.70 :i. 33 
59.00 59.50 

4.85 1 3.92 

Total .................................. 313.00 328.50 3?5.48 1 327.64 

Lit l~iurn rnr1)onnto.. ........................ .: 0.71 Tlnre 
Sodiom s~llphilto ............................. 0'20.20 
I'otassiun~ wlphate .......................... 6. (I8 
Sndium chloritle ............................. 29. :I0 
Silica ........................................ 5.21 
Organic matter.. ............................ Trace Trace 

boar Loew, analyst (1876). 

NEW MEXICO. 

I n  many portions of New Mexico, alkaline and saline waters (many 
of them warm or hot) are doubtless more prevdent than are pure waters. 
The mineral springs that are ut,ilized for medicinal purposes are nu- 
merous, and some of them were used years ago by the Franciscan and 
Dominican friars, and by the lndians prior to the advent of Europeans. 
Many of the hot springs have widespread reputations throughout the 
Southwest. Among t:hose most used a t  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 anltlysea, 
with one exception, have been taken from the Report of the United 
States Geographical Survey West of the 100th Meridian (Vol. 111, 
Geology). 

(321) 
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Mineral springr of Nsro Maim.  

s 
Name and location. Churatterof the 

water. 

.................. 

.............--..- 

.................. 

.................- 

of Fort %yard, Orant 8onnt.y. 

%OM All8 COIIIIQ. 

Apache T o Warm Sprin 8, mmth 

A u a  Caliente, near Mesill8 (l), 

A%taa Spring (Ojo Xipnte), 4 
miles east of 6nnta FB, h t a  FB 
Connty. 

Cabello S rings (l), 6 miles from 
F O T ~  M~L, S O W ~  ~ ~ m y .  

Qeyner in Berndillo County, 12 
miles northesat of Fort Win ta 

~ n d s o n ' s  Iiot ~ ~ r i n ~ a ,  near E d .  
son, 4 mUea northwest of Mim- 
bree, Grant Connty. 

Hot rpringr : 
I n  San M e  o Callon, on 8an 

Antonio &reek, north of 
Jemea, Berndillo Conntv. 

Near the Rio Gmnde, north of 
Palomae. & o m  County. 

On Diamond Creek, near 

B s m u h  

Water ia on d e b  b t a  
F6. 

l&mrt. 

.............. 100 I ---...-......----. 
........ ....-..--. 

........ ........... Do. 

........ 
M i w a 4 u p - i  8 

Three m;fei eant of Gallnp, 

.............. 

.............. 

.............. 

.............. 

Bernalillo County. 
Eighteen milee west of Abi- 

qniy Rio Arriba Connty. 
Five milee eoet of Ojo Amfre, 

Bernalillo County. 
East of Great h n o h  and 3 

milea northeant of La8 Va 
gas San Mipnel County. 

Ojo ~zut ;e  Bernalillo Comty 20 
milea weit of Fort wingate: 

Ojo Calienta (Joseph'n), Taos 
County. 12milee fromBarrano4 
north of ~ b i  uiu. 

Ojo Cdiente, &imbres River, 15 
milea north of Wmbres, Orant 
Connt 

0j0 c d g n t e  12 miler sonthwest 
of Zntii, ~ h e n o i a  County. 

Ojo Caliente, nearcherryville and 
Canada Alamoea Sooom Co. 

Ojo Sibmo, on ~ i o  bmnde north of 
Smta  Barbara Tam County. 

San Yeidro ~ p d n g ,  near Jemea, 
Bernalillo Connty. 

Boda aping8 : 
Three miles north of Ojo C e  

liente Taos Connty. 

89 

........................................ 

........................................ 

198 

Warm 

.......................--.........-....- 

........................................ 

.........................-........---.-- 
161 

1 4 +  

On ~ a l h o  creek 4 or 5 milee ' 
eonth of 8en ~ k i d r o ,  Berna- 1 ' 
lillo Connt 

Fonr or 5 m&s south of Car- 
rigovallev. Gowm County. 

Thirteen miles northeast of 
Islets, Be~n~l i l lo  Conntv. 

Stinkin Spring, 10 milee ndrth- ,...... 
emt of Coolidge, Valenola Co. 

...................... 

...................... 

..................... 

qaa 

(322) 

....................................... 

........................................ 

........................................ 
................ 

..................-.-.-..-.-.--...---..- 

Snlphureted .... 

Alkaline.. ...... 
A l k a h q  d- 

phnreted. 

............. ./ 86 , 
I ........................................ 
I ...................... 
j 

......................................... 

.............-.... 

Carbonated ..... 

Ynlphnreted, &a. i Alkellneandea- )GII line,thermal. 
........................................ 

........................................ 

Uaed wrnmemf.lly .nd 
u a r m r t .  
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Mntra2 upring8 of h'eco Mexico-Continued. 

Ojo Caliente (Joseph's). Jemes Hot Springs. 
Conatitnente. 

Parts i n  
100.000. 

Sodinm carbonate. ......... 1 196.95 

Character of the 
water. 

.................. 

.................. 

................. 

-~ - 

....... Calrium carbonam.. 
.... >fagm,siun~ cnrlwnate.. '"' 

L ~ r l ~ n ~ r n  carl~onatc. ......... 0.21 

4 
k 

& 
B 
H 

o 
........................................ 
........................................ 
........................................ 

150 

....................................... 
130 

(18 

Name and looation. 

Sulphur bprings: 
In Chneca Valley, Rio Arriba 

Conntr. 
W e ~ t  of Mesa ~ncera ,  Valen- 

cia (:onnty. 
Fire miles ~onthof  Taos, Taoa 

Country. 
TParm springs: 

Near IIndson. 6 miles north- 
west of Mimbres, Grant Co. 

At head of San D~ego Caiion, 
Rio Arriba County. 

A t  copper mines of Rio San 
Brancisco, Socorro CO. 

Warm Sulphnr Spring, Rio Psja- 
rito, Tms Connt~.  

lroii carbonate.. ........... 
Sodinm snlnh~te.  .......... I %:: 

0.16' .................................... 
Trace ............ 0.0002 ............ 

............ 19.33 1 0.0035 I 1 0.0059 

2 

0 

g 

Parts in 
100,000. 

120.00 

13.75 

5.26 

& g  
m 

s 
M O  

I . a e  .B 
t 
E --- 

.............. 

.............. 

.............. 

......................... .................................. calcium snlp&te Trace 0.0262 1 
So(1ium chlorirle. ........... 1 38.03 1 39.78 1 0.1622 1 0.1508 6.41 
Silica ...................... Trace Trace Traoe 0.0010 0'2612 0.0201 1 Trace ........................ Potaasa.... ............. ... Trace Trace I Tram ............ ............................................. Lithie 1 Trace I Trace I Trace I ............ ........... Phos~horio acid ............ l I ............ 1 .......... ..I ............ 1 Trace I ............ 

Constitnenta. 

Sodium carbonate.. ... .. 
Calcium carbonate. ...... 
Xaguesinm carbonate ... 
Iron carbonate .......... 
Soclinm sulphate.. ....... 
Calcinm ~nlphate 
Sodinm chloride ......... 
Silica .................... 
Potassa .................. ................... Lithia 

Total .............. 
• oluur h w  .IIp1 (1876). * Contatna ovbonio mid and hydrogen d p h i d e  .I.o. 
b F. W. ~~ars,pmt (1885). 

(323) 

Aztec 
Spring- . 

Parts in 
100,000. 

......... 
0.15~6 
0.0605 

0.0225 
0.0050 
0.0193 
0.0'2L'O 

............ 

............ 
0.2831 

marm Snl- Las Vegas Mineral and Hot Springa 
yeidro phnr 

spring 

Parts in 
100,000.. 

5.00 

11, 4l { 
16. n 

Spring. S nng. Rio 
Sajarito. """4 ho. 2. 

Parts i n  
100,000.' 

1. 17 

10.63 
............................................................... 

15.93 

0.3072 
Trace 
Trace 
Trace 

0.6632 

P W  i n  
100: 

............. 
0.0670 
0.0243 
0.0008 
0.1639 

B. 11 
Traoe 
Trace 
Trace 

47.91- 

Pa& i n  
100,000. 

17.01 1 7' l9 

14.66 

27.26 24.37 27.34 
Tram 2.51 

Trace Trace 

---- 
W. 22 52.10 1 62.53 

Parts in 
100,000. a 

1.72 
9.08 

14.12 ...................................................................... 
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ARIZONA. 

Definite information relating to the mineral springs of Arizona is dif- 
ficult to obtain, and the list given here i8 not offered as complete. In 1 
some portions of the Territory alkaline, saline, and sulphureted water8 
are so numerous that they attract but little attention. So far as can 
be ascertained, none of the springs included in the table haa 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 probabl~ 

I 
be utilized for medicinal purposes ae the country becomes more thick1.y 
populated. The few analy~es given have been derived from Vol. 111 
(geology) of Wheeler's survey reports. 

Alkali uprings, in Boo-koo-der-klish Caiion, Apache County Saline, alka- 
line. 

Saline. A a Cdiente, opposite Burke's Station, on Gila River, Maricopa 
R u n t y .  

Aana Sn1 Creek, southwest of Carriso Mountain, A ache ConnQ. 
Bitter Sprlnp, sonth of Lee's Ferry, on Colorado giver,  Pavnpai 

Count>-. 
Croton Sprinp8,in Snlphur Springs Valley Coohiue County. ........ 
Gyponm Spring: in Dwtrital Vallnr Moh.i<o County.. 
HOR-hi-ti-to Spnng, so~ithment of ~ k r r i s o  Mountain, Apache County. 
H o t  apn'ngs: 

Opposite month of Cabirn Creek, Gila Coon@. 
E .~s t  of Black Caiion of Colorado River, Mohare County ........ 
On R o  San Francisco. 7 mileu aboro the mouth. Graham County. 

L a w  springs in Grand Cniion of Colorarlo Hirer. Moharo Countr. 
Nineral mrldmq I:, miles n o r t h v e ~ l  of Green's Ikak. Apache Coi~ntr  
BIinoral ~'aikT3;tter Sprinz, in C ~ r b n t  1:angc Mobave Count,y .... .': 
Ifonroc Hot Spi,inz, Cnntlb Creek, 60 milea ~611th of Prescott, Mari- 

copa Connty. (Bathing reaort.) 
Kot.tahn-cle-let Spring, L'U miles north of Kearn's CaSon, Apache 

Do. 

Do. 

Do. 

2 
................................ 

.................................... 

Alkaline, aa- - .  
County. line. 

Pah~un 'Sur ins ,  in Grand TVnsh of Colorado. Mohave Conntt.:.. ... .I. .. .I ...... 1 100 / 

.................. 
.................... 

.................. 

.................. 

......................................... ~ l o n f  canon of Salt River Gila Coont.y 
.............. ....... . Sonth of Stone's Ferry on( Colorado River Mohave Countr.. 1 

................... ~ i f t~or~~n i i l a snor thea ' s to f  ~ l l l i a m ~ ' s ~ r a d i n p ~ o s t .  Apsobe Co. 1 '  I 1 

.............. 

....I 
4 I...... 

...... 
. .  1:::: 1: 
.... 1 

1 4 200 

... .i 

Ou the  Colorarlo Ch~qnito,  near IIardy, Apacho Conntr-.. ...... ..I. ::. / ...... 1 .... ..../ ............... Sand Care  S ~ r i n g .  Auache Conntr. 50 milen northwest of For t  

.............. 
127-130 

I 
89 

........ 1 
.............. 

150-160 

.............. 

Defiance. - - ' 

Hhanto Sprins, 40 miles northwest of For t  Deflrsnce.. Tepid 
I 

Shanto Spring, 50mlles northwest of Tilliams's Trading Post, Apa- ..do 
rho Conntr ...... - ... 

Snlphnr spripp, sonthwest of Camp Bowie, Cochise County.. ........... 1 .............. 
Thermal sprtngs: 

Near Tnbao, Pima County. ........................................................ 
On Prieto River, Graham County .................................................. I I I 
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Constitnents. 

Hot 
Spl.ing8, 
1:io San 

Fran- 
cisco. 

Part8 in Parta in 
100,000.. 100.000.. 

.......................... Magnesium cerbonata ...................... ...... ... Trace 
....................................... Calcium carbonate .................. ..... 12.0 

Sodinm snlphate ....................................................... Trace 51.0 
....... .............. Mnnneuinm snlphete ....................... ... ... 65.3 172.8 

Calcium sulphate ...................................................... 118.5 130.1 
.......... Iron ~nlphate  ................................. .. ................. Trace 
......... Xanpancse anlpbata ......................... .. ...... .. ........... Trnce 

Fo~linm chloride.. ............................................................... 397.8 
Potaa~inm chloride. .............................................................. Trace 
Jlagnesinm chloride.. ........... .. .. ..... .............................. 6.4 ......... 
Calcium chloride.. ......................................................................... -- 

Total ........... .......... ..... ... ................................ 189.2 764.3 

NEVADA. 

The State of Nevada is better off in respect to ~prings than in regard 
to stream 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 credite the State 
with two localities, and yet there are a t  leaet tan looalitiee that are 
utilized for medicinal purposes, and many of them were so used by the 
Indians long before settlements were made by the whites. Our table 
includes more than one hundred localities, and yet only a part of 
the actual number of springs are given, for some of the groupA oantain 
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 hw long been readily 
accessible: The warm and hot springs are found mainly in connection 
with geological fault-linea or fractures of the et.rsta. Salt springs and 
borax springs are numerous. Sulphareted springs are frequently 
found also. So few of the springs have been analyzed that the greater 
part of them must be considered aa unknown, so far ms their chemical 
character is concerned. The list of spring8 has been compiled from 
various maps and sueh Government reports as were accessible, eup- 
plemented by information furnished by members .of the United States 
Geological Survey who have worked in Nevada. . 

Mr. I. 0. Ruesell and Dr. W. J. Hoffman have added largely fa the 
list from their personal knowledgeof the State, and thanks are alw due 
to Mr. L. A. Bockner, of Winnemuctcs, Nev. 

(325) 
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Resort. 

Do. 

Unimproved. 

I)c* 

1 .  

&me and l m t i o u .  

Alkali spnspnngs: 
Seven miles north of Monteznma, 

Enmeml(1a Connty. 
Ten nliltxn northmeat of Lone 

3lonntnin. E ~ n ~ e r a l d n  Connty. 
Allen's Spring, 8011th of Caraou'8 

Lake. Chorcl~il l  C O I I I I ~ T .  
Alnm Sprinc. 5, nrilrn 'northenst of 

Stcnmhont S p r ~ n ~ n .  \Vaulloe C0nnt.y. 
J3it:vr Springs, 1.5 nlilrs noll thwe~t of 

S a ~ n t  Thonraa, Linroln C o ~ ~ n t r .  
R n t t e S p ~ i n g ,  nor t l~  eucl of JInt Springs, 

B ~ ~ t t e .  I l ~ i ~ u l ~ o l d t  Connty. 
Double S p r i ~ ~ r .  north of W a k e r  Lake. 

E u n ~ e ~ ~ l r i a  Connty. 
Dnlthlt. I[ot  Spr inp .  nonthwest flank 

of Black Rock Range, Humboldt 
('onntr. 

Rlko  TIot Springs. Elko. Elko County. 
Pr:iukto\m Hot Springs, Franktown, 

Waal~oe Connt.y. 
GoleondnIIot Springs.Golconda, Hnm- 

I~oldt Conntr. 
Goo~lrich Spring, 12  mile^ from Schell- 

IIIIII~IIC. White  pin^ Coon*. 
GmniteCreek I l o t S l , r ~ ~ ~ p ,  ~ ~ , . a r A l k a l i  

Lnlce. ~rorthofGranite Crrek Denert, 
Hunrholdt. Conuty. 

Ggps i~m Sprins. 30 milee northenst of 
I.i~a V e g n ~ ,  Zinc0111 County. 

Hot rprings : 
On north side of Thonsand Creek 

T'nllr,~ ~nnthwout  of Stein 
~~oon ' tLinn ,  IIon~I)oIdt. ~ o u ~ ~ t y .  

I n  Soldiorlfradowr, 15 m i l e n r o ~ ~ t h  
of Camp 31cGarm, l iuml~old t  
Connty. 

A t  nonth end of Stein Moontainn, 
JIon~holdt Connty. 

T~xn or 12 milrn n o ~ l h  r.f M a ~ o n ' s  
Crossir~q of Qninn Rirer. IIum- 
holdt Connty. 

011  enat side of IndrpendenceVal. 
leg, Elko County. 

A t  northeast end of Ruby Lake, 

5 
e 
n 

z2 -- 
E --- 

.............. 

.............. 

.............. 

........ 
28,000 

.............. 

.............. 
........ 

lfineral8pdngr 

6 
M 
p .- 
L 

." 
X 
s k  

6 

.....- 

2 

Elko Connty. 
E a ~ t .  ot Division Peak and nonth 

of P n h  Ute. I I i ~ n ~ l ~ o l d t  Conntg. 
On nol.theaat sido of I'ine Vallny, 

north of Mineral Hill, Enrekm 
Connty 

Sonth oC 'Blkali ~ a k e ,  eant ~ i d e  of 
Crerctmt V:~llrg, Enrek:~  Conntr. 

On northeant ~ i d e  of I'nh Cie 
M o i ~ ~ ~ t a i n n ,  Clnuchill Cor~nty. 

I n  Antrlope VnIIov, near Eagle 
Lnke Elko (:onnt\-. 

~ o r t h f f r s t  ot'Sinl< n'f ~ a i n n  ~ i r e r ,  
JIilmboldt Count>-. 

Nenr Egnn Caiion. 15 miles north- 
nos t  of Schellbourne,\Vhite~ite Pine 
Conntr.  

A t  northmest end of Pgramid 
Lak~., Washoe Conntv. 

A t  north and of l 'grimid Lake, 
Wanhoe County. 

On Carron Itiror, 6 miles north- 
eas t  of Genoa, Donglan Connty. 

A t  ronth end of Smoke Crenk Den- 
art, Vaahoe  Conntr.  

A t  north end of TnqnimnRange, 18 
milea sonthenst of Anntin. Lnn- 
der  County. 

I 

(32'3) 

of Nenada. 

i 

E 
2 
> 
u 
E 
& 
o 

........................................ 

........................................ 

.......-...........................-.... 

........................................ 

......................................-- 
182 

Warm. 

101-165 

....................................... 

........................................ 
150 

160-185 

........................................ 

........................................ 

130 

........................................ 

178 

118-134 

....................................... 

........................................ 

2 

Cbarnctarofthe 
water. 

.................. 

.................. 

.................. 

Chalyheate and  
snlphur. 

...........-...... 

.................. 

................. 
Cdoiol  ......... 

........................................ 

........................................ 

....................................... 
........................................ 
........................................ 

........................................ 

........................................ 

........................................ 

........................................ 

........................................ 

......................................... 
I 

I 

.................................. 
Used for  nartz mill 

a n d  for8nthing. 
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Mineral springe of Neoado - Continued. 
- 

Remarkr. 

Improved. 

Resort 

Do. 

m. 
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Mineral cpringe of N&o -Continned. 

Remarks. 

Used for irrigation. 

Resort. 

I 

Charsater of the  
water. 1 

1 
I 

i. 
.................... I 

....................... ............... - .... 
Alkaline; saline. 

........................ 
.......... s a b e  ' 

.................................. 
Sdine  ......... I 

: 
................. 
Alkaline; saline. 

.................. 1 
I 

..................I 

8alin8, &O ...... ' 
.................. 

i 

.- 
& a 

~ u n e  and looation. .r 3 

Improved and used 
as  a reaort. 

Mnddp Springs, northwest of West 
~loidt ,  Lincoln County. 

Xu11 Springs, 1 ) a n   e el la, Nye CO. - Nelson Sprlngn, 20 miles south of Gol- 
concla I ln~nl~oldt  County. 

Red 1!1;1ff Sr,rings, 10 milea eaet of 
Snirlt 'I'lloru~s. 1,incoln County. i 

Rotten ECB Sprines, mest side of Mnd 
Lake \\ ' :Iu~Io~- Conntr. 

~ a l  t \\-All, 1 nllln north ok~tone 's  ~ e r r y ,  
Lincoln County. 

Schellbo~~rn<* I I o t  S p r i n g s ,  Schell- 
bourne. IT-hite Pine County. 

Sha~v'n lIot Sprinpa (formerly Swift'e), 
trvo milen n111.111oast of Carson City, 
Or rn~hr  County. 

Hot wati.r of Opbir Mine, Cornstock 
Lodn. Tirginin City, St,orey County. 

Smokr Valle.  Geysers. X)e Connty. 
Soda tnkrs ,  3 or 4 mileu e w t  of' Hag- 

t o r n ,  Cllnrchill County. 
Soda qwinqa : 

East of Sooth Csrson Lake, 
Ctlnrchill County. 

South of Silver Peak, Esmeralda 
(:ounty. 

Near T%ntlertield'a, Warm Springs, 
west of Itailroad Valloy, h'yo Co 

Conntv. .................. Sue (or Gilbert's) Hot  Springs, north 160-195 ; 
end of O ~ o b b  or S d t  \-alley, Hum- 
boldt Connty. 

S u l p h ~ ~ r  spn'nns : 
I n  Esmr<:tlda Conntx. 12 miles 

I 
a o n t l ~ r a ~ t  of Wellington. .................................. I n  Sodnrille, Sods S p r i n ~ s  Valle 
nort11 of Columbus, ~ s m e r a l c r ~  

.----- 
Co11uty. 

A t  8011th end of Diamond Valley, 
Eureka County. 

Seven miles east of Montezumn, 

Stenml~ont Sprin~s,Steamboat,Wwhoe .............. 204 

S n a  & 
D E 
a 1 5  
g ; z  ci --- 

204- ........ Bat. 

........ ....... .I.. 
...... I .  ....... Hot. 

..............I ........ 

...... ........I ,.. 

Eamernldo C o u n t ~ .  
E ig l~ t  or 9 mileu nbrtheast of To- 

1 aim City, Nye  Countv. 
Tktxnty mlles sooth of Preyberg, 

Lincoln County. 
I n  P:lhrimp Vnlley. Lincoln Co 
A t  Snud Spriny F l a t  15milesaouth 

of St~llrrater, Churchill County. 
Thermal qrinqe : 

On east side of Little Cedar Mount- 
ainn. Elko Connty. 

A t  east Iuse of Recne Mountnine, 
San Antonio, Nyr Coonty. 

F i r r  milen east of Pat ters~n.Lin-  
ooln Conntr. 

...... 
2 

1 

........ 

........I 89.1 

...... 1.. 
1 

4,000 

4,200+ 
...................... 

.............. 

...................... 

...................... 

I ........................................... 
Hot. 

........................................ 
................ 

........................................ 
3 

120 

........................................ 
Boiling 

178 

(8%) 

................................ 
....,............. "... 

.................... 

Al ld ine .  ....... 

i ........................................ 

lab162 

Hot. 

Boiling 

.................. 

.............. 

.............................. 

.............. 
800 

.............. 

-. 

Virgin Rirt.r. Liucoln Connty 
Volcanic S rings, Whirlwind Valley, 

Landor d'ounty, 10 miles sooth of 
Browawe. 

Stronglyssllne.. 

.................. 
.................... 
.................. 

............................... 

Wabuuks Springs, Wabnaka, L y o n  
County. 

Walley'n or Genoa Hot Springs, Genoa, 
Donmlae Conuty. 

8 

~ a r d ' ;  l10t S rin 3, foot of Granite , 
llountnins. ~FumEo~dt  County. I 

Warm, uprings : I 
Nort hweut of Shoshone Meea.west 1. ..... 

of Hock Creek, Lander Connty. 



Name and location. Remarks. 

T a m  ringe--Continued. 
0nTVhit.e River. in Sierra Valley, 

20 miles northeast of Bntter- 
field, ?%re County. 

South of Sonoma Range, Em- 
boldt Count.~. 

On west 8ide of King Rivervalley, 
Enmbol(lt County. 

Eight milen southwest of Camp 
Hxllecli, Elko County. 

A t  lIiko Lincoln Co~inty 
1n I'ahribp ~ a l l e ~ ,  ~ i n c o l n ~ o n n t ~  
\Test of Roberr< Mountains, En- 

reka County. 
Northwest of Tecoma. Elko Co.. 
South of Alkalilake, Reeao =ver 

Valley. Lander Counts. 
On ves t  side of Warm Sprirrg Val. 

ley Nse County. 
At dororth end of Grass Valley, 

Lander County. 
I n   store^ C011nt-j 10 or 12 miles 

south of wad~Wbrth. 
A t  north end of Carico Valley. 

Lander County. 
At  east sido o i  Sonoma Mountains, 

Hmnbnklt Counts-. 
I n  Fish Sprin Valley, southeast 

of Danville. %ye County. 
Six miles north of Hot Springs, 

Smith's Creek Valley, Churchill 
Coanty. 

In Ash Meadows. Nye County 
A t  north end of White Pine Vd- 

ley, White Pine County. 
West of FishCreek Range. Lander 

Conntv. 
Warm Sulpdur Springs, sonth end of 

Spring Valley White Pine County. 
Vhelan'8  hid Sulphur and Mineral 

Springs. PineVallev 12milesnorth 
ot Mineral all, ~ & k a  County. 

a 
f. 

4 

G 

(=) 

2 

....................... 

.................. 

:..... 
8 

b U  1". 
?&? 
.a - 

a t  
G --- 

................. 

........ 

.............. 

.............. 

5,000 

* 
2 
;i 
5 
H 

Charucter of the 
water. 

:--. 

....................................... 
7640 

....................................... 
80 ....................................... ....................................... 

........................................ 
.....-................----............. 
....................................... 
....................................... 

73 

...................................-... 

..................................--... 

.....-..........................-..-... 

....................................... 

81.8 
....................................... 

140 

I06112 

...............-- 

................. 

................. 

................. 

..........--.---. 

.....-.......--.. 
................................. 

......-.....-.... 
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Amalystm of mineral springs In Nevada. 

Larger 80d. Lake, near Ragtown. 

H O ~ 6 ~ g s  I =ot water Cm.titnenta ~ r a n i t e  ' ~ o t  s ring OpzP&,e. 
~onnte in .  ~ta&n. 

T. M. Chntard, analyst (l884). 0. D Allen, analyst (1877). Wrge Atwood, malyst. 

Sodium oarbonate .... 26.410 24.840 29.26 ........................... -.. 
............. .............. Magncuium carbonate 0. BU) 0. OU) 0.08 it?? 

Caloinm oarhnate.. 4.10 

The State6 of the Pacific coast are remarkable for the number of their 
mineral springs, especially of hot and warm springs, and California 
stands a t  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 co~nplete reports have been received from com- 
paratively few of the localities included. The springs are classified as 
sulphureted, carbonated, alkaline, saline, chalgbeate, and acid. Nat- 
urally many of the springs are thermal, for the volcanic rocks with 
which such spriugs 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, solfatarae, end boiling springs. There are nearly a dozen localities 
a t  which the waters are put up for sale and shipment. 

The list of springs given here has been compiled from various sources. 
The report of Dr. F. W. Hatch, in the Sixth Report of the State Board 
of Health, for 1880, and various hand-books (among them Truman's 
Illustrated Guide and U. H. 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 G. Hanks, 

(330) 

8odium sdphate ...... 
Mapesinm snlphate.. 
Calcium snlphate 
Alnmlninm adeta.. 
Potassium snl te.. 
W n m  o ~ o r i 8 e  ...... 
Potassium ohloride. .. 
sodium biborate.. .... 
Sodium nnlphide.. 
Sodium sfflate 
s u i a  ................. 
Siioe free 
Csrbonio aoid in ex- 

CeM. 
Lo68 .................. L 6l!2 .............. 
Alumha. -- 

Totel ........... 1. 1W2 2.4853 26.25 

10.170 

......................... 
7L470 
4.820 
0.404 ............................ 
a aol 

10.4SO .................................... 
........................................ 

68.930 
h 110 
a 417 

......................................... 
aaio 

................................................ 
........................ 

la 76 

.................................................. 
8.66 

64.01 ............ 
a 24 
o.al  

0.47 

0.4267 i 0.4030 
a0170 0.0050 
0.1241 0.1037 

0.0063 
.......................-.. 

0.8666 1 1.4946 
0.0888 0.1278 ...............................................-..... .............. 1.. 
0.1042 1 0 . 1 m  

............................ 
0.0180 , 4 2060 

.............. ......-.....-...-.......... 

2.67 
2.93 

10.01 ........... 
0.65 
0.60 .............. 

.......................... 
............. 

2 21 
.............. 
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Whitney's geological reports, and the various Government geological 
publications have been consulted, and all this has been supplemented by 
referenw 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 (3eological Survey, who have 
worked in that section of the State m n t l y .  Dr. W. J. Hoffman and 
Mr. I. 0. Russell have kindly given information ae to other parts of the 
State. 

Mheral @rigs of Calvornb. 

Name and location. Remarks. 

Resort. 

Do. 

Adama Spring, 3 miles from Col,bgs I 1 

Do. 

I I 2 
6 1 

I 
Character of the n water. 

I 2 
B I  

0 I 

- 
5 

Valley. 8 miles aonth of Clear Lske, 
Lake Co~inty. 

E t n n  Springn. 16 miles northenut from 
Snint Heleua. S a p s  County. 

Alkali springs: 
111 north md of Mono Conntr. 
Eielit miles northwest of Quincy. 

Plnmns County. 
Onn mile nbore mouth of Spanish 

Creek. Plumas County. 
dlkaline late8 : 

Fittern miles sonthwestof Alturas. 
JIotloc County. 

Resort to  limited 
extent. 

OE 

5 
C C  

Alkaline, car- 1 
bonated. 

do ........... 

Alkaline, car. 
honnted. 
do ........... 

........ 1. ....... 

2+ 

Nc;rr Clear Laka, Lake Conntr 
Alal~anter Cart' Sprin* El Dori1d6 CO 
Alamella Warm spri&, Alame~ia Co., 

ne:w San Jos6. 
Allrn Springs, nearhead ofcachecreek, 5 ........ 

Allrn Sprinxa. Lnke Co. anrlchalrheato. 
Alum Eock Sprinps. 7 miles northeast of 4+ ........ 

Probably same as  
Snn lirrnnrdino. 

Used conimercially. 

% G --- 
I 

96106 

...................... 

.......................... 

S:III Jon6, S:rlitn Clara County. 
An~lernon's Spriu~rs. Lake Connty, 19 

miles nortli of C:lliatoea. 
Aeun Calientcr. in Coahuila or  Cabezon 

Valley, l U  miles f l~nthof  White River, 
Sau Uieeo County. 

Agua Cnliente, 30 miles from Csliente 
Station, Kevn Connty. 

Arrowhead Hot Springe,? near Sun Ber- 
nar~lino, San I?rrnarrliuo County. 

Azulo Ninernl Spriufn, 12 miles n-est of 
Sau Jon6, Santz C1:ua County. 

Bart,lett Springs, r11>!1r head of Cache 
Creek, nartlel t Spnnns, Lake County. 

Bear Valley IIot Sprinxs, near I:oar 
Lake. north of San Bern:~nlinn Peak, 
San Uernardino County. 

nlilrs'sonth of SnmmiL Station, on 
Central P:~cific Railroad, Plactxr Co. V 

B e ~ k e l e r  or Summit Sods Springs. 10 

Bitter Sprin:. I 8  niiles north I I ~  Camp 
Cody San liernnrdino County. 

Blnck' ~ n k n ,  1 mile west of Benton, 
hlono Conntv. 

Blnnck'e (Xrk. Lottie) Hot Sulphur 
S ring, Coln~n County. 

B 01 .r log Lake, 7 miles sooth of Lassen's 
Peak, Pluman Coilntr. 

Boiling Spring*, east side of Drv Salt 
Lake, went aide of Itesting llonritains, 
Inyo Connty. 

Used commercially 
and as a resort. 

............ 

............................................. 

........................................ 

I reted. 
9 

...... 

......................... 
.................. 

Thermal ........ 

I 
250 

2+ ......,. 

.............. 

...................... 

........ 
.............. 

.............. 

,. 
100.4 

80 

140-210 

Cold .. Alkaline, saline 

........................................ 

........ 
! 

........I Alkaline 
i 

......................................... 

........ 1 .................. 
......... .................. 

........................................ 

........................................ 

........................................ 

Alkaline ........ 
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Yhmal qnJrp8 of Cal~ornia- Continued. 

I - -  - 
Boiling Snlphnr Springa, northwest of 

Long Valley, Sonth Branch of Owen's 
Eirer,  Nono Connty. 

Bonanza Springs. I$ miles from Howard 3 ................ S n l p h n r e t e d ,  Resort. 
Sprincs. Lake County. chalybeata. 

Borax Fla t  Sprinrs, near intersection of 
1 1 7  15' :~ntl 330 45'. San Bernardino Co. 

Borax 3Iarsh Sprin,g~. 8 milessoutheast 
of Eavley's  statmu, San Bernardino 
Countr.  

 ora as pitch Springs, near Blnck Ranch, 
near Central I'acific Railroad, San 
Bernardlno C0nnt.r. 

Bord's  n o t  Springs, Surprise T a l l e r  
r;n east ~ i d e  of Upper Alkali ~ a k ' e :  
Xodoc County. 

Lake, L a a ~ e n  Cunnty. 
Branbeck's Springs, east side of Honey 

w o n  Spring, 1 mil. from B p n  St" 
t,ion, Contra Costa County. 

California Seltzer Spring. Menclocino 
Connty. 

south of Saint Helma, S a p a  County.. 
CalistogaHot Springs, Calistoga, 9 miles 

Campbell's Spring8 (1). ,Sierra C o a n t ~  
Cnmpo Chal)-l~eate S p n u ~  
Carbonated Sprinp.north par t  of Siski- 

r o o  C o ~ ~ n t r ,  on Sborel Creek Koilrl. 
Cistalian Bfiuoral \Cater (Owen's Lak-el) 

I n r o  Couotr. 
Cast l e ~ o c k ~ p r i n g s ,  near l lount  Shasta. 

Shasta County. 
Chnlribeale rpri?lgu: 

Two m i l r ~  flom Tom's Head Mount- 
ain. Trhnmn Countj. 

Sorthrpezt of Fort  Crook, on hranch 
of Bear Crrelr, near l~eacl of Fallu 
Il irer ,  Shasta Conntr.  

Coal Vallry Boilinc ~, ,r ' ings,  8 miles 
west of C a n l , ~  Jlodoc County. 

...................................... 

........................................ 

.............. .................. Boiling 

1 ;(':" { 
Saline, anlphn- ........ 

135 bonateil. 

20 

13 

Cold Soda Lal;$ and Hot  Springs, head 
of &I1 and Battle Creeks, south of 
Lassen's P11ak. P l r~mas  Conntr. 

Cook's Springs. I n d i m  Tallry, CllnsaCo. 
Crrfltal Sprin-8 (?), A-apa County 
C k s t a l  b rin-s San Xnteo County. .  
DA' LIIZ g o t  %];rings, near Oceanside, 

Sail Diego County. 
Drsr r t  or Care  Spring, Kern Connty.. 

Dr. soup an'^ Hot Sul hur  Spring. 

...................... 
........ 

.................................................... 

........ 
...................... 

...................... 
......................... 

........................ 

branch of Battle ~ r e e R ,  a t  head of 
road, Plumns Connty. 

El Paso (le ROMPS Hot and Cold Sul- 
phiir Springs, San Luis Obinpo Co. 

Freauo Hot Spl?ngs, near Warthan, 1 
Fresno County. 

I y s  S o l a  Spring. near line of Shaeta ............ / 52 Alkaline, car- 1 

07 

........................................... 
....................................... 

Cold .. 

........................................ 

........................................ 

........................................ 

........................................ 

.............................................. 
........................................ 

bonated. 
................ Snlphureted ...., Do. 

........................................ 

........................................ 

........ 
........ 

Countr Siski\-on Countr. 
Fnlton <$ells. 3'miles north of Norwalk 

Stntion, LOR Angeles Connty. 
Geysers : 

S e a r  month of Willow and Warner  
Creeks, Plnmas Connty. 

I n  extrrmo western end of Long 
Valley, on South Branch of O ~ e n ' s  
River, BIono Connty. 

On P l ~ i t o n  Creek, n o r t h e a ~ t  par t  of 
Sonoma Connty. 

Geyser Springs, Geyser Springa, Sonoma 
Connty. 

...-...... Saline 

Alkaline sul- 
phure&. 

Snlphnreted .... 

Snlphnreted, kc .  

Alkaline ....... 

Borax spring, al- 
kaline. 

Sulphureted .... 

(332 ) 

2 

30 

Once a ~ea~rt. 

1 

UsedcommerciaIIy 
and na a resort. 

Unimproved. 



hfhmal springs of California-Continued. 

Name and lwatlon. 

Ge  w r  Soda Sprlpg, Litton's Ststion, 
&noma County. 

~ i l m  springs 9 m i l a  n o ~ h - t  
of Zilroy, Santa ~ i a r a  County. 

Glen Alpinn Mineral Sprin a, near Fall- 
in= Leaf Lake, sooth of %ake Tahoe, 

water. 

a f i  

1 

.......................... 
............................... 

............ Harbin S rings, Lake County, 20 
3 1 Saline, sdphu-  

north of'calistopa. 
EatohinhamaLake 4miles wrst of Borax ..................... Alkaline.. ...... 
~ake,aoutheaeto~~lnar~ake,~ake~o. 

Heneley's Mineral Springs, Tehama Co.. ...................--. Chalybesta .... 
Hibba's Soda Sprin a, 82 milea north of 

Bedding, Shasta 8ounty. 
80 

f a k e  County. 
EighRwkSprin  9mileaeast of Honey 

w e .  Laesen Eonnnty. 
Hot  Borate Bpring, near Lakeport, Lake 

Count 
~ o t  Y U ~ S  rings. on Shovel Creek, near 

the ~ W P i n e ,  Siskiyon County. 
a o t  w r i n g s :  

Two miles north of Fort Bidwell, 
Modoc County. 

I n  Snrpriae Valley, east side of Mld- 
dle Alkali Lake, opposite Cedar- 
ville, Modoo County. 

Three miles eaat of C a n b ~ .  Modoo Co. 
On east side of Middle Alkali Lake, 

7 miles southeast of Cedarville, 
Modoo County. 

At base of Warner range, south end 
of Lower Alkalilake, Modno Co. 

On west side of Lower Alkali Lake, 
Modoc County. 

Between Up e r  and Middle Alkali 
~ a k e s ,  M O B O ~  county. 

Nine to l3milesnorthwestof Bridge. 
port Mono  count,^. 

One ahd a half miles southeast of 
Bridgeport Mono Couuty. 

Near ~ e n t o n : ~ o n o ~ o u n t , v .  
In Lon Valley, 5 miles east of Oey- 

eer d o n o  ~ o u n t y .  
0x1 e'wt side of n o t  Sprin Cove 

PaahaIslaud. MouoLake, konocb.  
I u  Amador County, in valley weat 

of Markleevilla 
Fourmiles south of Bearvalley, Co- 

lnss Connty. 
On eaat and west sides of Owen's 

River, in valley south of Bishop's 
Creek Ingn Connty. 

s i r  mil& west of ~anamin t ,  I I I~OCO.  
On Armngolu, Cmek west of Dry 

Salt Lnke, Inyo ~ o d u t p .  
Seven miles southwest of Kernrille 

and 5 miles northweat of Havilah, 
Kern County. 

Sonth of Rafml Peak. Ventura Co.. 
Of Saur. 

--- 
........ 

I-. ........ 
.....- I. 

, 1 

....................... 

] 

F.l 

0 

27 

109 

{ to 1 115 
............... 

Sun- Barbara County. 

........ 
.............. 

1% 000 

...................... 

.............. 

.......................... 

.............. 

............... 

{ to 1 

.................. Weed c o m m e ~  
and se  a resort. 

................-. 
Alhdine oar- 

tmnateh. 

. . . . . . .  

100 

........ 

........................................ 
180 

........................................ 

........................................ 

........................................ 

........................................ 

........................................ 

........................................ 
188 ........................................ 
110 

....................................... 

........................................ 

........................................ 

........................................ 

........................................ 

........................................ 

105 
112 

Sulphuatted 

h*. 

, ._____ Eead of Warner's Creek, southeast 
of Lassen's Peak. Pltrmaa County. 

'Probably same as  

( 118 

...... 
.................. 
Alkaline, saline. 

Srilphnreted .... 

; ................. 

do ........... 

.................. 

.................. 

................... 

1 

in 

n 

DO- 

................................. 

list of analyses. 

.... Montiaello Hot 
Springa 9 
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Mineral springs of Colifbvnia - Continued. 

Hot npiwd-Cuntinnrd. 
h e a r  head of Battle Creek. u n t h  of 

Lnke Canon. I'lnmas Conntv. 
I n  I ' lnma~ Connty .......... :.. 
A t  bend of San Jacinto Rirer, iu 

northwent part  of San Dingo Co. 
Betwetrn Clear Creek nnd PittRirer,  

near Big 1-nllcy or Bieber, Lnssen 
Connty. 

Ten or  I? miles nnr theut  of San 
Jnnn Capi~trano, Los Angelrs Co. 

Kern River. Kern Connt,~. 
Seven miles below Kernrille, near 

On snmmit of Mount Slla~ta.  Siski- 
 on Cnnntr. 

~ o n g h ' s  ~ ~ r i n g , ' H o n g h  Springs.LnkeCo. 
Howard Sprin,. 3 miles f m  A d m s  

Spring, Lake Connty. 
Iron Spring, 2 miles north of Tom's 

Head No~~ntnio .  Tel~amn Connt,~. 
Lano'n Sp~ing.  Stnninlans Counts. 
Lane Mi11ern1 S p r i n ~ ~ .  Calarern~ Co. 
Las Crncen IIot Sull>i~ar S p r i n ~ ,  42 miles 

from Santn Ihrbara, Santalk~rbarnCo. 

........ 
................... 

2 

I. 

) 

................... 
.............. 

1 

.................. 5 

Geysern, Snnoma County. 

near Healrl~bnrg. Souoma County. 
Litton's Seltzer Spring, Litton'a Station. 

Little Tourmite Sofia S ringa, Sor th  
Fork of Iicsrn Rirer, ~ n r a r e  Conntw 

Lower Soi1:i Spring, in Sacramento Val- 
Ier, oppo5ilc month of Cartle Creek, 
SLasta Count,y. 

Nadronn IIinernl Spring, 6 mil08 north 
of Gilrog Ilot Sp t inp ,  SantaClaraCo. 

Magnetic Sl~rings,? near Wat.sonrille, 
Snnt:~ Criw Co~~n ty .  

Nark l l - e ~ l  Sp r i r~n~ .  America, on Mark 
T e s t  Creek. Sonoma Connty. 

Nntilija Hot Springs, 6 miles from S o r d  
hoff, Venti~ra Connty. 

Mineral Spring of Grizzly Caiion, Lake 
Conntr near 1~'ilbiir Spring~a. 

~ c c a r t i i i ' a  lIot S rings. near Day'a 
ranch, northeast o F ~ o r t  Crook, Shas- 
t a  Connty. 

Anderxon'a Springs, Lake Conuty. 
Milln'~ Mineral Springs, I mile above 

Mineral y n r i ~ ~ , q a  I 

Twelve m~leanort,h of Wigginsrille, 
Sislii'ion ConnTr. 

On ras i  slope of k o u n t  Shasta, Sis- 
kirou Coi~ntv. 

Wei t  of 1:11ttr~ille, S i s k i ~ o n C o n n t ~ .  
On nionntain, uoar Silrei. Lake, Al- 

pine County. 
I n  SalL S g ~ i n z  Valley, C~lavrraa  Co. 
Tent.  Shore of Mnno Lake, Mono Co. 
On Encino rnncli, Los Angelen Co 

Three  mile^ above Month of Little 
Crrek Canon, Snn Bernarclino Co. 

Mono Basin TTurm Springr, northeast 
shore of Mono Lake. Mono Coonty. 

Mono Lake. Moun Connty. 
Monntain ~ ~ e u  n o t  Springs. 25 miles 

north of Santi%Uarhra, S a n t ~  Rarbn~n 
County. 

...................... 

....... 

.-.-.......... 

.............. 

1 

...... I 

10 

) 28 

4 

........ 
...... 

1 

........I Snlphnreted,aar- 
1 honased.7 
.............. i .... 
.................. ................ / 

120 

{ to 1 123 
I:! 

180 

: .................. 
.... Snlphnreted t 

1 

.... do ........... ~ 

............ ......I Resort. 
l i n e  n l b  1 D ~ .  

eata, &c. 1 
._...__....__._____...___ 
.......................... 
......................... 

.... Snlphnreted Uued looally. 

.........-........ 

kaline. 

, 
Carbonated, &I- Usedoommercially 

and as a, resort. 
Carbonated and 

elialybente. , 
Cnrbonatecl .... .; 

........... do , Resort 

/ U ~ e d ~ m m e r c i d l Y  
I 

Thermal, enl- Resort. 
phnretad. end 1 
chalgbrate. 

Snlphu.pt* . - *. 
: 

1 

reted 

i 
Saline, snlphn- Used locally 

resort. 

..... Chslybeate Unimproved. 

.................. 
Alkaline, car- 

bonated. 
.......................... 

Saline,alkaline 

Stmn ly m i n e d -  
izeB 

S d y h n n t a l  ... Local 
I 

.............. Cold 

' 1 1 109 
.............. , 

. '  

. .  
500 90 

190 
............ 

200 
........ 20 

.............. 53 

...... ..I ........ 
I ~ 

(334) 

.......................... 

90 

ooO+ 

........ 

.............. 

.............. 
83 to  87 

92 

.............. 
..................................................... 

.......... 

........................................ 
........ 

;: 
160 

....................................... 

....................................... 

170 

........................................ 
Cold 

........................................ 

........................................ 

........................................ 
I Cnlcic 
........ 

85to90 

1 :: 1 100 



-1 CbtIFORNIA. 

Mnerol ep iage  of Ca~ornb-  Continued. 

U edcommercially 
!rid as  a resort. 

Resort. 

HUd LlHv8: 
Fifteen miles northeast of Honey 

Lake, Lassen County. 
On Antelope Creek, 10 miles cast of 

Re11 Bluff, Tehnmn County. 

Used commercially 
and as  a resort. 

0 

........................................ 

........................................ 

Rerort 

Small resort. 

Used locally. 

Resort. 

R t y ,  ~ n p : ~  county. 
a a a S 7 m e  from a I 27 . 68 

Has a localreputa- 
tion. 

line. 
Carbonated, L 

Used wmmerciaUy 
and as  a resort. 

.... Rlphnreted 

........ Alkaline 

Saline, clalyb. 
eate. 

........................ 
Saline .......... 
Alkaline, snl- 

phnreted. 
.................. 

Calcic .......... 

Newaom s Arroyo GrandeTVarm Springe. 
2 miles from Arroyo Grande. San Luis if 49,0009,{ I Ohispo County. 100 

Owen's Lnkc, south end of Owen's Val- .............. ,. ..... 
ley, Inyo County. I 

Pacific Congrnr Springs. 12 miles weat I:.. .......... 50 
of San Jon&, Santa Clara County. 

....... Paer ta  n o t  springs, nei r  Benton, Mono .....I .I.. 
Conntv. 

Paraiso Spring. Paraiso Sprin 6 s ,7  nlilea . ......,... ... 118 
eooth ot Soledad, Monterey ounty 

pear son'^ Spring8,l mile went of Wit- 5 ........ Cold 
ter's Spring, Lake County. 

Petrolenm Spring, west shore of Hot 
Spring Cow, on island of Paoba. Mono 
Lake. Mono Connty. 

Piedmont Whit* Sulphur Springs, 3 
milefi from Oakland, Alameda County. 

Salt Lake,east of Gcyser,in Long Va.1. 
ley, Mono County. 

Salt springs: 
h'orth or Inyo range, east of Black 

3Iountain, Ingo Count,y. 
Eant aide Panamint Valley,Inyo Co. 
Eight miles 8011th of bend of Fnr- 

nace Creek, east aide of Death's 
Valley l n r o  County. 

 ear ~ r h a g o s a  Mines. San Bernar- 
diuo County. 

On Salt Creek. Tehama County. 
Northeast of Patternon's Pass, Ala- 

meda Connty. 
On 0011th aide of Mokelnmne River, 6 

miles south of Silver Lake, Calav. 
eras County. 

Eiaht'y miles from Red Bluff, on 
Branch of Stony Creek Trinity Co. 

Salt wells in Salt Wells 'Val le~ '  be- 
tween 1:oras Flats and Indian itells,  
San Bernardino  count.^. 

San Beruardino n o t  Springs, north of 
a Bernardino, San Bernardino 
County. 

San Marcoa Sulphur Springs, 7 miles 
northwest of Santa Barbara, Santa 
Barbara Conntv. 

San Xaf.ael sprihgs. San Rafael, Marin 
 count,^. 

miles from Snnta narbarn.. in Santa Sulphureted .... 
h r a t o c a  Spring, south end of Funeral Thermal ........ 

Santa Barbara Hot Sulphur Springs, 6 

I .... 

.............. 

Range, sonth of Death Valley, Inyo 
Conntv. 

Seigler 'Springs, near Adams Spring, 
Lake Counts. 

Shafer's Hot Springs. north end of 
H r n r . ~  Lake. Laqsen Conntv. 

~ i m r n o u s ' s ~ o t  Sulphur S p r i n b  Sulphur 
Cabon, nearWilbur Springs, ColnsaCo. 

Skngge's Hot S rinas, 6 or 8 miles from 
GGyserrille, ? . ouoma County. 

Soda Lake in Salino Flats, on Mojavu 
Xirer, Snn Bernardino County. 

Sotla I'onrl, nortll of Salt Lake, in Long 
Valley, Mono County. 

96 

........................................ 

........................................ 

........................................ 

........................................ ........................................ 

........................................ 
...-......................................... ........................................ 

........................................ 

........................................ 

........................................ 

108 

{ ;A 1 ........................................ 

(335) 

...................... 

.............. 

............. 

...... ............................... 

210 

170 

Chalpbeate ..... 
.................. 
Snlphnreted .... 



MINERAL SPRING6 OF THE UNITED STATES. 1-a 

XneraZ g i n g o  of California- Continued. 

Roda rprlnge: 
Ei-ht rniles h d n w  Salt Springs, east  

SCle of Death'n Taller. 1nyo Co. 
Eicht  m~leu  caatof Clrar Lafio. Lake 

connty.  
On ,Linkvilk and Yrekn Rond. Sis- 

h y o n  C o n n t ~ .  
A t  SodnEnr.2 milen from Oregonline, 

Sisliiyou Co1111t.y. 
S o ~ ~ t l l w e s t  of Volcano Springs, San 

Diego Countv. 
Eant of Folcano Springs, Snn Diego 

Conntv. 
. A t  ~ o r k ' s  of McClond River, Shaeta 

Connty. 
Eant of Lower Soda ? p r l n g ~ ,  on 

hranch of McClot~cl R ~ r e r .  Shasta 
Connty. 

On ~ n c r i m m t o  R h e r ,  Siekiyon Co., 
near Shasta Conntv line. 

Three  m ~ l r n  norll~ennt of Little Shm- 
t a  S i a k l r o ~ ~  C<,uritp. 

~ i n L r n i 1 r i  went of 'Toolnmne River, 
west of Mono I'apu, 'I'uolnmne Co. 

S rings of n o s  I'almnu, m Conhuiln Val- 
yes, San Uiozo (:anntg. 

Steamboat Springs, nonthraat of Laa- 
sen's Peak, I'lnrnas Co~lnty.  

Stewart 's  I iot   spring^, in \\'arm Spring 
Taller.  Nodoc Connty. 

~ul~l rzc ;  xprings: 
Fonrmllc- southwest of Tom% Head 

Mounta~n. Trbama County. 
West of San F c ~ u a n d o  I'oak, Ven- 

tvra  Co. 
Seven or eipht miles east  of Wat- 

sonville. 8anta CI.IIE Cc~unty. 
On Brown's Creek, Shnntn Connty. 

sonthenst of Do~lnlnaa City. 
On South Branch r:f Went i:ork of 

Sacram?nto. Sllanta L'ounty. 
F e w  mllen nbox-v mouth of Cautlo 

(:reek Shnstil Collnt,r. 
I n  ~ l n c ~ ~ n ~ o n .  :: inilen'north elf Can- 

bv, ~ o ( i o c  C O I I I I ~ ~ .  
Thirty nr i le~  sooth of Tulare Leko 

aud 1 m11e no~thwent  of Burna 
Vint,n Lnhe Rer11 Connty. 

Eiaht, o r  ten Allrs went of uonth end 
of Tulare Lake Kern Conntv. 

On ~ o n t l ~  sidcr 'of Sau E'rrr;nnclo .- ~ 

>Connt.:~in, Lo* Angr1t.n ('ourr1.r. 
E i ~ h t  milen north of I'lnck Ilutte, 

firouthorn part of Shastn Valley.S~s- 
hiyon Coint, .~.  

SPY& milen north of county line, 
Montercr Connty, 20 i11i1t.n from 
S.!u lI ignr1 hl~srion.  

I n  Xohnwk Vnllov. P l~ imasComlt r  
x r ; ~ r  ~ ) r y  Lalqc, is milw nortllwbst 

of Camp Co,l,y, Snii I:crn:~rrlino Co. 
xo~2henut of Snn Luin hlountninn, 

San Luis Ol~irpo L'ounty. 
Ten m i l r ~  northt.ast of San Miguel 

Misnion. San Luin Ohispo Co1111tg. 
S i r  miles nouth of Mo(:ormick's 

well, in Uenert Valley, Inyo CO. 
South of Renting Sprinp, 1ny11 C,o . . 

Snmmit SodaSnrlnas. near Soda S ~ n n n u  - -- 

Station. ~ l ~ i n o  County ( 1 ) .  ' 

Tahoe or  Cornc~han Spnnps, on Lake Ta- 
I ~ o r ,  near Stato Ilnc, Placer Conntr. 

Tansaiars, Hot Spnnpfl, heed of Arroyo 

Remarks. 

r o t  open now. 

Resort. 



A h r a t  q h g 8  of Caylorntn - Continued. 

Thermal Acid Springs, in COW Range 
12 miles esst of Little Owen's ~ a k e :  
Tnvn Cnnntv. 

Name and looation. 

. r -  

Thermal wril;ge: 
On Battlp Creek. 5 miles above Mor. 

ean q Ranch, Plnmau Connty. 
On Owen's River, onuosite Blaok 

Rock, Inyo County. - 
Near iniries of D a r ~ i n ,  Inyo Connty 
Ten niiles east of Telescope Peak, 

Inyo (:,ounty. 
Tolenns Spnngs. 5 milesnorth of Snisnn 

City, Solano County. 

.z 
9 
s 0 

3 
! s 

Tnle River Soda, Springs Sooth Fork of 
Tnlo River, east of ~or&raville, Tnlsre 
Coonty. 

Tnscnn or Lick Sprin s, 9 or 10 miles 
northeast of Red Blu%, Tehama Co. 

Used mmmemiallj 
and aa a local re. 

$ i  
m 

B 
t ~ o  

.za 
E 
6 

sort. 

Local resort. 

2 
C 
5 
5 
a a 
g 

Ch~ 'p~0 ta ro f the  
water. 

Ukiah Vichy Sprinps, 32 milrs from 
Closerdall* I miles from Ukirh. Men. 
clocino County. 

Va1lql0 spdng* Vall@o* 
lano County. 

Vichy S p r i n ~ a  of New Almaden, Santa 
Cla:.a County, 50 miles sooth of San 
Francisco. 

Volcanic Springs, near Volcano Station, 
Southern Pacifia Railroad, San Uiego 
C0unt.g. 

Wa t7n eprinqs . 

Cod . San Uein:lnlino County. 
Near i i t r le  owen's La te  ........... 1 I I ...... ./. ....... I Alhline..  ... ...I ........................................ Nine miles from Amxrgosa mines, 

ICemPTLs. 

Cnunty. 
In  \Var;n Spring Valley. 10 miles 

wost of A1tnra.i Modoc Coontv. 
oneant sidepit  ~ i v e r ,  on ~ n t ~ r k e k .  

north of Ronnd Valley, Modoc Co. 
Twelve miles ~onthwest  of Csmn 

Inyo or San I!rrnnrdino Connty. 
Southwest of Plttville, Lassen Co.. ......................................... 

Warm Sulphur Sprinpq. near Simma ........................................ 
Valler. on Posa C r e ~ k  Kern Coantv. I I / 

1. 
J 
i 

........................................ 

........................................ 

........................................ 

Warner's n a n c h  Spring (Aeue Cal- ' .. ..... ieutr), 30 milcs from San Diego. San 1 1 1,400! 1 ( I SnlPbnmted.. .I 
nipnn ~ ~ , ~ t ~  

 ear heidof  TValker1s Basin. Kern I 

-.-, 
mate  

rowhead. 

........... 

..-......... 
..................... 

- ., - - .. - , . . -A- 
rman.8 Sprines. $ mile ves t  of Ar- .............. .......'.I 

Sxn Barnardinn County. I ' 1 1 1 ' .  I 

.............. 1 100 

While sl~lphur sprinqs: 
In Nnpa Vallev. ?b milru south of 

Saint Helena;  nap:^ County. 
Two miles north of flvmonth, Ama- 

.................. 

dor C~~iint,y. 
A t  edeoof Pnnamint Ranee. 12 miles 

R e d  

h 

L - "  , 
81 1 g 1 Carbonated .... 

nor& of Panamint. In '6 county 
I n  Santa Ronn, Sonuma 6ounty. . .:. 
In Ur:lr Gulch, wrast or soatliwest 

of Ilrd Hloff, Tehama Counts. 

80 

{ t o  1 90 

........................................ 

\Vilbnr Si~rinrs.  30 miles from Colusa. 

.................. 
Alkaline car- 

bonated. 

Colusa cou1itg. 
Wittvr's Sprinzs. 5 milee from Upper 

Lake. 3 milrs from Blue Lake, Lake 
Cnuntr. 

Z r ~ n  i%m Springs, sontheast of Clear 
Lakc,. Lako County. 

...................... Snlphnreted ..... 

.............. Cold.. S n l p h n r e t e d .  1 1 1 1 chalybeate. 1 

I I 9 1. ....... 1 1  i!6 1 Snlphnreted.. ... 

.............. 64 I Saline?. ......... I I 
(337) 

Looal resort. 

Private. 

............................... ......... 
Resort. 

........................................ 

Has a local mpntm 
tion. 

Small resort. 

.............. 

........................................ ........I........ .......... 



MINEBAL SPRINOS OF THE UNITED STATES. In-sa 

Analyea of mineral @nge C Califomfa. 

Adama Caatalian (:alifornia I Calistbga 
Constitnenta. Minerlil Seltzer Hot 

s p i n g .  I s=& I \\star. I spring. 1 spring% 

Sudiom carbonate ............. 
Sodium bicarbonate 
llagnesium carbonate ......... ............ Calcium carbonate 
Iron carbonate ................ 
So~liom aulpliate 
Potausiunt sul hate 
hlezneuium uifphate 
Sorlluni 8ul p hide 
S~jdium ch o ~ t d e  .............. 
I'ola~nium chloride 
Calr~um chloride 
Lime 
hla~neaia  .................. .... 
A111mina 
Silica ......................... 
lluracic acid.. 
Phosphoricacid 
Xitric acid .................... 
Po t s~s ium ..................... 
Io~l iue  
Bromine 
Iron ........................ .. 
Oreanic matter ................ 

Constituents. Fulton Wells. L 

Range. 

Total ................. ... 
Bass~. 

Carbonic acid ................. 
Sulphureted h~drogen  

Grains 
p u  gallon.. 

57.04 

99.02 
28.71 
0.52 ............................ 

............................................. 
e 4.11 ........................................ 

...................................................... 

7.22 ............................................. ........................................... 
Trace 
Tmce ..................................................... 

................................................... 
............................ 

2.81 
I -------- 

199.43 ( 136 / 4,412.25 ' I 186.00 I 37.50 -- ----- ------ 
(hcbic i n c h .  Uubic inehee. I Oubic i n c h .  

304.00 / 58 .............. Abundant .......... 
................................................ , .............. 3.271 

(faxes. I Grains. Grains. 
Carbonic acid ............................................. 10.50 47.84 Abundant 
Sulphnreted hydrogen.. .......I ............................ 1 I 4.55 1 3.28 i b u n d a n l  

I Thermal / / El  Paso De Robles Springs. I 

Sodiuru carbollate 
Sodium bicarlmnate 
Marue8ium carbonate. 
Jlapneaium bicarbonate. 
Calcium carbonate 
Calcium bica~.bonate 
Irvu aubrarbouato 
Sodiu nt sulphato .............. 
Potasni~int n~l lp l~ate . .  ......... 

............. Calcinm nnlpll;~te 
Manoe8inm enlphate. ......... 
Alntuininm perwlphate ....... 
Iron per~ulph:lt@ .............. 
Sodium solpllide.. 
Sodir~m chloride. ............................ 
Ltthia ......................... 
Irouperoxide 
An~nlntiia ..................... 
Al~lmtna 
Silica ...................... .. 

.Thomas Price analyst. F. A. Bower ('I) malpet. f OOmr h e w ,  analyst (1876). 
b J. A. ~ s n e r !  &.?rat. 4 J. F. Rudolph, Andy& r Price and Hewston, Pnrlysta 
OThomas Pncc, analyet (1880). 

(338) 

G'ruinr 
psr 

75 ..................................................... 
14 
10 

08 ................................................................... ................................................................. 
a9 

...................................................................... 
............................ ............................................................................. 

Trace 

............. 

Parla in 
100,OOO.f 

....................................... 
.................................. 

.......................... 

....................................... 
15.1 
2.5 

15.3 
1.2 

127.0 
33.2 

Traoe 
............................................. 

Trace 
.................................................. 

............... 

Grain8 
per gaNon.0 

1,$24.11 

.............. 

.............. 
............................ 

651.02 

46.34 
1,840.12 

132.30 

Trace 
Traae 

14.28 
Trace 
Trace 

Trace 
Trace 
Trace 
13.48 

Part8 41 
100,OOO.f 

...................................................... 
................................................. 

Trace 
.................................................................. 

I ............... I ' I IOS~IIOT~C acid Trace 
Nitric acid .................. Trace 
Sulphuric acid ................. 78.4 
S i ~ l l ? l ~ i ~ r  

Graim 
psr ga1lon.d ............... 

53.20 
45.20 
70.40 

Trace 

17.20 

Trace 

....................................................... 

.................................................... 
..............,........... 

Total. ................... 394.4 93.44 188.38 1 78.00 

Chlorine ...................... 
Iodine .................... .... 
Urnmino.. 
Manganese ................................. 

&aim 
per g a h . e  

3.41 
.............. .............. .............. 
.............. ............................ 

1.61 
0.47 

............................ 
22.25 ............................ 
3. 26 ............................ ........................... 

Trace  
6. 50 ............................ 

............................ 

............................ 
... 

Grains per 
imp. gal1on.C 

50.74 

0.92 
....... .:. 

Trace 

............................................................................... 

Trace 

Trace 
............................. 

............................................... 

..............,.............. 

........................... 

3.47 1 ............ 

.......................................... 
1.11 

........................................................ 

........................................................ 

..................................................... 

0.44 

Trace 
Trace 

............................ 
Organic matter ................ 

23.00 

............................ 

............................ 
1 .......... .... 

Grains per 
imp. gal1on.r 

5 . 2 1  
.............. 

3.10 
............ 

............................... , .............. 7. 85 
.............. 0.88 

Grains 
per gallon. 
............ 

2.20 
............. 

16.50 

12.00 
.......................... 

41.11 
Trace 
17.90 

.......................................... 
........................................................ 

86.48 
..................................................... 
....................................................... 

.......................... 

32.6 
31.0 

................................................................... 
230.8 

Trace 

13.00 
.............. 
.............. 
............. 

0.90 
10.40 

........................... 

.............. 

3.21 

..................................................... 
27.18 

0.36 

0.22 



CALIFORNIA. 

Auatg888 o j  mineral epringe 4s Caljfornia - Continued. 

Constituents. Aznle ?din- Geyser Spa Hot Borate Naps  Soda 
era1 Springs. spring. Springs. Springs. 

Hot 
Spring. Springs. 

Sodinm carbonate ........................... 
Sodium bicarbonate .......................... 
hfagnesiuol carbonate ....................... ................................. Xapuesinm bicarbonate 
C'nlrinm carbonate.. ......................... 
Iron carbonate. ............................................ 
Iron u~ibcnrbonate. 
Arllmonium bicarbonate 
Soclinnr nu1 hntc ........................................... 
~ n l c i a m  u ~ ~ ~ l r n t e  
Sodi~lm biborare. 
Sollium chloride.. ............................ 
I'ota~ainm chloride ................... .... ... 
Mncnesinm chloride ......................... 
Jlngncnium iodide ................... ........ 
llncnesium bromide 
A1111nina .................................. 
Filirn. ....................................... 
Tolntile matter. ...................... - 
Carlmnic acid ............ ..... .............. 
Low ....................................................... 

Total .................. ... .... ....... 

Total . . . . .  ........................... 335.85 1 43% 64 

Grains 
pcr gallon. 

50.88 .;... ..--..-.. 
77.20 

9.30 

.................................................................. ................................................. 
........................................................ ....................................................... 

00.88 
12.44 
18.48 

..................................................... 
.............. 

152.24 

411.12 

Sodium carbonate.. ........................ 
Sodium bicarbonate 
Magne~ium carbonate 
Calcinm carbonate .......................... 
Litlrinm car11on:rte 
Iron carbonate.. 
Iron 1)icarbonate. ......................... ... 
Barinm carbonate 
Srrontiuor carl~ona te 
Sodinm snlphate .............. ....... ....... 
I'otansinm nulpllate ........................................ 
Calrinm snlphate .......................................... 
3Iacneninmsnlphate ....................................... 
So~l~rrrn hihorntr 
Pn,l~nm clrlorirlo .............................. 
l 'otxnium chloride 
Sr~111rln iodide 
Sorla ........................................ 
Limo .................................................................... 
l l a g n e ~ i a  .................................... 

... 

'Baner or  Price, analyst. O.  Hanks, analyst. 
b3Ioore analyst. Hilgard, analyat. 
I,. ~adzwnd . ,  analyst. ~Potaasa, lithia, ammonia, alumina, and boracic 

dBaner ( 1 ) -  analgat. acid inclnded. 

Grains 
per gallon.. 

23.48 

9.80 
4.56 
3.80 

3.40 

9.96 .............. 
............................ 
........................... 

1.80 ............................ .............. 
0.32 

57. 12 

Grains 
per gallon.' 

123.35 ........................................................-......... ............................................................... 
17.29 ..................................................................... ...................................................................... 
11 03 ..................................................................... .................................................................. 
12.14 

....................................................................... 
119.16 

.................................................................... 
......................................................................... 

Trace 
1"" osi11e ................. - - - -. -. , ). -. 
Alumina.. ...................... ... ......... 49. 88 j Silica ........................................ 
Cnrltonic acid .............................................. 
Srrlphuric acid ........................................................... 
Cl~lorine ..................... ... .................................... 
Irou .................... ... .. ...... .........I:::: .......... 
Or-anic matter ........................ ... .. , ............ ..,. 

Grains I Grain8 

Grains 
per # a h .  

200.12 

32.00 

40.20 
1%. 00 

32.16 

............................ 
.............. 

--............-... 

per gal1on.b .......................................... 
76.96 ............................ 

.............. 

107.76 .............. 
Trace 
103.29 
84.62 

Trace .......................................... 
0.09 

Trace 
1.26 1 8.23 

65.77 
36.37 

.............. ----- 

?.P5 :: ........... .I. ............ 
............ 2.92 

112.08 42.96 
Z 36 

78. 38 
4.08 

............. 67.38 

per gaUon.c 

13.12 
26.12 ............................ 
10.88 ............................ 
7.84 .............. 
1.84 .............. .............. 
5.20 .............. 

.............. .............. 
0.60 
0.68 .............. 

.............. 
2.48 

0.01 
7.02 

.............. 

.......-...... ............. 
............................ 

............. 

*aim &aim 
per gallon: per gal1on.f ............................ .' 161.27 

.! 11.11 
.............. 2.20 ~ 0.08 .' 0.05 

............................ , .............. 
0.24 i 0.02 

.......................................... 
..................... 0.26 ............................. 

.............. / ............. 

.............. 

62.19 
4.41 
5. ?4 

26.47 
5.90 
0.20 

Trace 
.............. 
.............. 
.............. 
.............. 
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Highland Springe. 

 constituent^. 
Seltzer Magic Spring' Ranch. 

Sodium carbonate ................. 
Mapeaium carbonate ......... .... 
Calcium carbonate ................ 
Potasuium carbonate ........... ... 
1lang:~ue~e carbonate ............. 
Iron carbonate .................... 

gaUml.' 
8.87 

20.67 
34. i 6  
0.38 

Trace 
0.9'2 

Alumina 1.56 
Silirn .............................. 1 5.24 
Phosphoric acid ...... :... ......... 
Sulnho-hsdric acid ............................ . . 
Pot:18sium. ..................................... 
Lithium. ...................... ... .............. 
Organic matter. ................... Trace 

Grain8 per 
gallon.. 

12.72 
40.08 
31). 80 
0.58 

Traco 
0.98 

............. 

............. 

............. 

............. 
Trace 

Carbonic acid. 

&aim p a  Par t sh  / Parts in 

Gas. 

......... 

gallon.' 
15.10 

0.42 
Trace 

0.78 

Cubic inohm. 
...... 212.?0 

Oicbic inchea. Cubic inches. 
184.80 1 156.80 / In O X C ~ U  1 I. excea 

.............. Trace M. 46 
1.28 4 . 6 8 1  2.93 
0.17 ........................ 

7.31 11. W 
Trace 
Traoe 
Trace 
Trace 

Trace ........................ 

100.000. b 100,000. b 

Hot Spring Soda Lake Sulphnr 
Mono on Paoha Saline J?la& 1 Mono Ba- 

Constituente. ein Warm 
M:EE$kO. OnRFi,".ve of nando San Fer- Mt. Springs. I-- 

20.07 1 16.02 
24.31 
3?. 17 

........................ ........................ 
0.92 1 ............ 

... Sodium carbonate ....... ...... 19.4900 0.0506 ........ Magnesium carbonate. .... 0.3600 .............. Magneeium bicarbonate.. ...................... 
. Calcium carbonate ................I 0.6800 .............. 

O.Oi99 
0.1035 

Suclinn~ snlphate ................. 10.0700 63.1 23.87 / 0.4631 
Calcium snlphate.. .............. ..I ............................ 21.2 ........................ 
31>1rrnonium ~lllphate.. ............ ....................... 8.5 ............ ............ 
Sorlinm b~l~orate. .................. I 0.2000 ............................ ............ 
Sorlium ailicatn.. 0.2480 
Sodillm cl~loride ................... 18.2206 0.0104 170.8 Trace 0. 2799 
1'1)tassium chloride ................ 
Alrumiun 
Silica ............................. 
Pllosphorio acid ................ ... 
Sulpho-hydric acid. 
Potsnrinm 
1,ithium.. ................ .. 
Iron 
3Iauganeae ................. ...... 
0rsiuic  matter ................. ... 
Loss ........................... .. . 

Totd  ................. ....... 
Gas. 

Carbonio acid 

Prof. Rising, analyat. 08car Loew, analyat, 1876. T. M. Chatsrd, analyet. 

(340) 

................................................................ 
0.2800 

......................................................... 
.................................................... ................................... 

........................................................................ 

0.3200 

2.2300 0.0169 

0.0178 ............................ 

........................................... 
............................ 

.......................... 

51.8500 0.2945 -- -- .- 

............................................................... 

0.1203 

Trace 
Trace 

Trace 
Trace 

19.0 
........................................ ---- 

282.6 -- -- 

Trace 
Trace 
Trace 

5.00 
Trace 
Trace 
Trace 
Trace 
Trace 

0.001 B 
............ ............ ............ ............ ............ ............ 
............ ............ 

0.0158 

85.68 - - 

In exceas 

2.0850 -- --- 

............ 



1 S a n k  Barbars Springe. , San Bernardino Springs. 

No. 1. large 

I 'J7:2:~ 
Cailon. , hotel. 

T O ~ A  .................................. 1 47.5 / 38.4 1 128. o I 18.0 

No. 2, spring 

2 ~ e ~ ~ ~  
hotel. 

Sodium carbonate ........................... 
Magnesium carbonate ........... &.. 
Calcium carbonate 
Iron carbonate .................. ...... 
Sodinn1 snlphate ............................. 
l'otrr~siom nr~lphate 
So(1inm chlori~le ............................. 
Petanaa ................... .... .............. 
Silica. ....................................... ............................... Ca~.ltonio wid 
Strlpho-hydrio acid .......................... 
Calcinm ..................................... 

---- 
Total ......................... .. ....... ' 1 29.291 3 9 . 3 1  92.1 I 212.a 

Par& in 
100,000.~ 

29.6 
.................................... ....................................................... 
................................. 

5.0 .................................................... 
8.7 

Trace 
4.2 

Trace 
Trace 
Trace 

Sodium carbonate ........................... 
Magneeinm carbonate ........... ., 
Cslcinm carbonate ................ i.. 
Sodium sulpbate ...................... .,.. ... 
I'otnssiomsnl hate 
S~lxllnm chlori$e ................... ,.... 
I'ot~~nsinm chloride. ................ ; . ... 
I 'ota~sa ...................... ......;:. ..... 

I I I I 
%mar h w ,  d y r t  0876J. John Hewson, jr., mnlpt. 

; (341) 

i Pa* in Par& In 
10iJ,000.. 100,oM): 

24.8 
Trace 

10. 7 
Trnce 

Trace 81. 7 1 2.3 
12.8 

Trace 
Trace 
Trace 

Lime Trace Tmae ............................ 
Als~'nesia.. ..... ... .......... . T m e  Trace ............................ 
Lit Ilia .................... .......... ........ Trace Trace ........................... 
lron ..................... ....... 
Alr~mina ... Trece .......................... . , Silica.. ...................................... 7.66 Trace 6.86 
Snlpho-hydrio wid .................. .?$. .... ..............I T m e  1 ............................ 
Orcanio matter ................... .....a. ... ............... Trace 1 Trace .............. 

Pa* in 
100,ooo.~ 

11.10 ...................................... .................................... 
T r ~ e  ................................................................... 
10.53 

R s o e  

-- 
Par& in 
100,000.. 

............................ 
Trace8 

11.0 
Traces 

PO. 2 
Trace 

13.4 
............................ 
............................ 

22.4 

........................... 

............................ 

&aim n 

197.75 
2 2  64 
17.85 

Trace 
Trace 
27.51 

Trace .............. 

Pa* in I Pa* in 
IOO,OOO.* 100,ooo: 

8.3 

Trace 

81.0 .............................................. .............. 

45.2 
Trace 

12.0 
8. 0 

26.9 

Trace 



MINERAL SPRINGS OF THE UNITED STATES. [BULL= 

AnaZves, o j  mineral eprlngr in Cawfornb-Continued. 

- - 

Total ............................ .... 88.68 / 36.69 / 42.67 I _ _ _ - . - -  p- 

p- -- 

White Sulphur Springs, Saint Helena 

Constttaenta Summit Soda 

Spring NO. 6. Sprfng No. 7. 

(fsr. per gul1.b &a. per gall.' 

Shafer'm 
Hot  Springs. 

Sodium carbonate.. ........................ 
Magnesium carbonate ..................... 
C:~lciurn carbonate. ...................................... 
Calciilm bicarbonate. ...... ................ 
Soclil~m snlphate. ....................... .. 
Fotl~rim sol y Iiiklo ......................................... 
C ~ l r i ~ i r n  nn pliide ... ....................... 

- --- 

Sodium carbonate .......................... 
Mapeeiurn carbonate ..................... 
Calcium carbonate. ........................ 
Iron carbonah..  .................... ... .... 
Sodinn1 sulphate. ....................... ..... 
Calcium 811 phate ......................... 
Mngue~iunl nolphata.. ..................... 
So~iium bihorato .................... .. ..... 
Sodulm uilicate ................... ........ 
Sodium sulpl~ide.. ......................... 
So(liom clilorido ........................... 
I'ota;lniun~ clilorlde ........................ 
l'ot:~nsium io(1ide .......................... 
1.i111e ........................ ....... ...... 
Maanenia ........... ... .... .. ........... 
lrorl oxide ................................. 
Alumina.. ................................. 
Silica.. ....................... ... ........ 
Iroracic acid ............................... 
I'hosphoric acid ........................... 
Iodiue ................. ..... ............. 
131omine ............................. ..... 
Organio matter ............................ 

Total ................... .. .......... 58.80 4,422.25 ' 360.00 1.0211. 

' J F. Rudolph anal st John Heweon, j r  Mal t. 
i ~e con*, &algs?(l~~). F. W. ~ ~ a r k q  andys t  (Em). 

4.36 
5.56 

12.84 

1.82 

9.50 
4.20 / 0.62 

1.25 
43.20 

............... 1 8.26 
8 I 2.65 .............. 

14.23 
0.78 
0.65 

................ 

............................................ 
0.58 
2 44 ............................................ 
11.33 

1.85 

S O ~ ~ I I I I I I  cl~loridn ........................... 21.72 
Cnlr~um c l ~ l o i ~ ~ l e  .......................... 1:.. ........ 1.32 

0.87 l l : ~ ~ o s i u r u  chloride.. .................................. 
I'ot:~hna ................................ Trace 
Iron oxide ................................. 
Al~lmina. .................................. 
Silirzr ...................................... ... 

23.41 
0.86 
2.22 ............................................ 

........................................... 

............................................ 
......................... 
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OREGON. 

Oregon is well supplied with valuable mineral springs, both hot and , 

cold. The thermal springs are numerous, and. as in Nevada and Ut.ah, 
are found mainly in connection with faulted strata. Carbonated springs 
are also frequently found, and, with alkaline and sulphuretd waters, 
comprehend most of the varieties found in the State. Chittenden7s 
Health and Pleasure &sorts of the Paciflc Coast for 1879 contains 
the best list heretofore published, but it is not complete for the present 
time. The present list has been made up mainly from reports obtained 
directly from the localities. Various maps have also been consulted, 
and Mr. Mark B. Kerr and Mr. Eugene Ricksecker have furnished data as 
to springs in the southern counties of the State. A considerable num- 
ber of the springs have been improved and are utilized as resorts. 

Mineral eptimgs of Oregon. 

Lake Conntv. ' 1  
On chrroi.8-cr. 1 milB ,.. ./ ..... .i ...... 1 .................. I 

of Lakevlew. Lake Coontv. I 

Connty. 
A t  north end of QninnRiver Valley, 

Baker Connty. 
On northwmt side of Oooae Lake, 

Lake Conoty. 

.................................... 

.................................... 

Uaed to some extent u. 
a resort. 

Reaort . 
Usedmalws l r a so rk  

In Werner Lake8 Valley Grant Co. .................................... 
Fonr milee sooth of Lakevier. .................................... 

math County. 
Lower Soda Spring, sonth fork of 9nn. 

tiam Kiter. Llnn County. 
Y a l h e ~ ~ r  River S rln brmoh of Msl- 

henr River ~ d e r  Runty.  
~ o ~ ~ l i s t e r ' 8 ' & d a  Bprin 8 m i l  

eaat of ~acksonville, ~ao%n county. 
dfiwd r p h g a :  

Twelve miles emt of JacLwnviUe, 
Jackmn County. 

Do. 

Rerort 

One is improved; d 
n a maort. 

Resort. 

(343) 

. 

.................. 

60 

.................. 

.................................... 
Alkaline, c u -  

bo~ted .  

........................ 

Carbonated ..... 



MINERAL SPRINGS OF THE UNITED STATES. [ B a a  

Mineral aprCngr of Oregon-Continued. 

wter of the 1 -ka 
wat,nr. 

County. 
Ten t  nf'Malbmr Lake Grant Co 
In  Summit ~ a k e  Vallr;. Lake Co.. 

Wilhoi t '~  Soda Spl.ingn, Clnckamas Co., 
Rock Crruk. ?5 milen nortl~east of 1 
Salem. 

Whit,@ Snlphnr Springe, hrad of Claok- ................. 
aniss River. Clackamas Connty. 1 1  I 

o X i l l ~ ~ a p n q g - C o n  tinoPd. 1 1  

E o t  8 p r i q 8 :  
l u  Horsefly Valle aonthwest of 

Drew'e Valley &ke Connty. 
On Lost ~iver , 'weat  of Bonanza, 

Lake C o w .  

Three milen ~ o u t h  of Anrora Mills. I 
Marion Corlnt\. 

.............. I n  \\*illamettr\~allev.50mile8above 
Eorruo C ~ t v ,  L m e  Conntv. 

On Bl11t3 Moilnta~nn near.Jubn Dnv. ........ 120 

On eat. Fork of Denver Creek, 2 
Jacknon Coontr. 

Chalrbeate and 
cafbonated. 

................. 
.............. 

................. 
... Carbonated 

.............. 

... Snlphnreted 
Chalybeat,e .... 

Carbonated.. .. 
.... do .......... 

................. ................. 
Alkaline.. ..... 

Unimproved. 

Ramrt. 

Do. 

Ueed oommeroially and 
as  e resort. 

Do. 
Unimproved. 

Free resort. 
Used for vapor baths 

Unimproved. 

Do. 

Used commerr~ally and 
86 a reaort. 



-1 WASHINGTON. 

Wilhoit's 1 Aurora , 
Constitnents. Soda I Saline : Foley 

Hot Springs. Springs. springs. 

O+s.pargalLa e n .  p m g a . b l  fi8.pergdl.a (fis.prrgd1.d 
Sodium oarbonate.. .......................... i U S o  87 .5 ' 1  ............................ 
Magnesium carbonate ..................................... a5.32 ............-..I.............. 
Calcium carbonate. .......................... I .............. i 32.23 1 Traoe , .............. 

I _ _  
Total .................... .. .. ... ...-. 77.61 / 421.97 ' 861.62 ' 186.00 

I-- = I = = =  

Iron protoside carbonate .................................. 
Sodium ~u lpha t e  ............................. 1 B.46 
BI~fneaiunl ~u lpha t e  ..................................... 
Calcinm ~rllpliat~e ........................... .; 1.82 
Sodium clrlolide ............................. 20.42 
Potsnninm chloride ........................... 2.00 
Mngneairlm cllloride.. ....................... 1.21 .............................. Sodlorn ~i l ioa te  I 8.20 
Iron ....................................... Trace 
Iodlne ..................................................... 
C~lvinm chloride ........................... .!. 
Iron carbonate. ...... ... .. ...... ............ ( . - - - - .  

Silica ........................................................... 
Organic matter ............................. .'. 
Undetermined .......................................................................... 

Gas. Cubic inched. 1 fi&ic incha  hm i n c h .  1 hbic inches. 
Carbonic acid.. ........................... ...I 22. M 3.3844 1 .............. 1 .... ..... .... 

KitRon's Springs. I 

1 Cooperla Payton 
Springs. I tizn~' 

1 Hot spring. 

6.00 ..............I.............. 
3.40 .............. I .............. 
6.45 ,:. ............ , .............. .............. ............. .............. 

201.00 366.00 75. 00 

.............. 

T m e  
........................... 

................... 
........ .: ........................... 

L. N. Dornbach and E. N. Hom. 4 R G Rex analyst. rWith oalcinm, aarbonate and 
ford, andyeta. * philip ~ a ' r v e y ,  analyst (1876). loss. 

'J. A. Veatol~, analyst (1869). r With ineolnble mntter. With mapnesia, alumina, and 
* J. E. Bell, analyst (1970). silica 

.......................................... 
19.87 , .............. 

........................................ 

........................................... 
............................ 

474.13 90.00 
T m e  .............. 
10.61 ' .............. 
1.01 .............. 1 21.00 

Msmesinm snlphata ........................ 
Calcium snlphate ............................ 
Sodium chloride ............................. 
M~lngnesinm chloride.. .................................... 
Calcium chloride ............................ 
Iron carbonate.. 
Undetnrnlined matter ................. ...... 

WASHINGTON. 

~ f i r . p r n p ~ . d  : f i , . p s r g ~ ~ . d  f in .pmga~.d:  (;hr.pcrga~l.* 
.................. ....... ...# f "8.00{~ ......................... ...I. ::::.::::.::I 

180.00 208.00 128.00 , 113.00 
I. ............................. 145.00 

48.00 I 64.00 190.00 ~ 115.00 
...................................................................... 162.00 

..............I 42.00 1 '34.00 .............. 

The list of mineral springs for Wmhington Territory is as yet  mall, 
and, so far as known, this is tbe 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 condeused and bottled and the evaporated salts are also put up in 
packages, which am extensively sold. There is but one other locality 
in the Territory used rss 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 comldled p-ly from maps and parfly from 
letter8 received &om various portion8 of the Territory. 

(344 
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ancCeraZ apringn of Washington TsnJtory. 

J 
N.me and looatlon. water. Bemuka. 

~ 
0 

Alkaline Sprin B, in Crab Creek Con- .................................... 
1 ~pokane%onnty. 

Bra%ett Spring. Edmonds. Snohom- 1 65 W .................. Unimproved. 
ish Connty. 

Cascade WarmMtneraI Spring& Can- 4 160 W Sslln aulpho- Rewct. 
cades Skamania Count 

~balyb;ate sprin s County.. .................................... 
Denny Springs, kg county. ........ 2 1,640 48 8.llne .......... Unlmpmved 
Hot sprinar: .... ................................ 1 

............ 00 Alkaline, dine. Used oommemially md 
88 a reeort. 

C W o  .................. .......... 

Total .......... - ....... .. ...................................................... 1 101.463 

Mountains. Yakima Connty. 
&lt Mid alkaline hku: 

North of Saddle Mountain, 8po- 
kane County. 

North of Fort Okinakane, S t e v m  
County. 

M a  Sprine near Goldendale, KUH- 
tat conntd. 

Snlphnr Lake, enat of Pelome Jnno. 
tion, Whitman County. 

Solphnr Spring, sontheastern part of 
G d d d  Conn 

~ h e n n e l  ~ e l l s , ~ i n s w o r t h .  whitman 
County. 

Constitnents. 
. - -- 

Sodinm carbonate ...................................................................... 
Lit.hium carbonate ..................................................................... 
Magnesium carbonate.. ............................................ .. .. .. ...... .. ..... 
1ro11 carbonate ................................................ ...... .. ...... ........... 
Calcium carbonate .................................................................. ... 
Soclium chloride ........................................................................ 
Potawdnm chloride.. ................................................................... 
Alumina, oxide ............................................................. ... . ... ..... 
Sollinm metasilicate. .......................................... .. ...... ... .. .......... 
Pt~tasuium ~ ~ l l p h a t e  .................................................................... 
Socl~um diborate ....................................................................... 
Organic matter. ........................................................................ 

Actcording to Dr. William H. Dall (from whose Alaaka and Its Re- 
soume the list given here iu mainly oompiled), the hot and mineral 
springs of Alaska are both numerous and important. Besides the hot 
apriugs there are many which do not freeze even duriiig the moat severe 
winter weather, and which, therefore, are properly included under the 

(346) 

Medical Lake. 

Urn.  per a11 b. ,kj 
Trace 
0.233 
0.5% 
0.186 

16.370 
9.241 
0.175 

10. 638 
Trace 
Trace 
0.651 

Analyeb uf mimwat sptJng in Wanhiugh TsnJtwg. 

............ 

.................................... 

.................................... 

.................................... 

.................................... 

.................................... 

.................................... 
d0 .................. 

Unimpmved.ndd~oP1t 
of woean. 

I 



P L ~ . ]  ALASKA. 219 

head of thermal springs. Hot springs are most numerous on the list, 
whicb may be due partly to the fact that such springs naturally attract 
most attention, especially in a new country. Ubalybeate, sulphureM, 
and saline springs are a180 found. The springs enumerated by Dall are 
supplemented in the table by several others, two of which are taken 
from a book by Frederick Wbymper, one from the Pacific Coast Pilot 
for 1869, and two from Walton$ Mineral Springs, in which they are 
reported by Dr. H. J. Phillips, of the United States Army. Several 
localities have beon added by Sheldon Jackson. So far as learned, none 
of the waters of the Alaskan mineral springs has ever been analyzed. 

Mineral eprings of Akrsko. 

Boiling springs on northeart side of A k n b  Islsnd 
Boiling springs on g6naga Island 

Boilin mud sprinp on Koni v o l  Atka Island.. 
C!hnlg&ate spring, J mile from Sitka hranoff 1+d. 
~ha lybee t .  aprin on west bank 04  bilka at ~ ~ v e r .  

on the mainlancf. 
Geysers or warm sulphur 8 rings, Sitka Sound, 16 or 

20 milks from Baranoff 1&nd. 

Hot eprings, 6 miles from Xomvni Bay, Aka Island .. 
Hot sprin s between Komvni and KlnohetY voica- 

noea, * t L  I-d. 
Hot sprinqa on Adakh Island ............................... 
Hot aprin a in Parenoea Bay. on sonth ooeat of 

Alimka fieninsola. 
Hot s rin in Port Miiller, north side of A b k a  

~en&anE. 
Hot spring in orater d Ooreloi, C)oreloi Island 
Hot springe on Amagat Island, near A b k a  Penin- 

anla 
Hot S rings on a small island sontheant of A k h b  
Hot &&go on Chichagof Island, east of Slwaah 

passage. 
Hot d e s  near Po mnoi volcano. Unimak Island 
Hot springs on S t i k e  River. 25 miles above .ts 

month. 
Hot springe on Sitlgnak Island. 
Hot springs ~n Seponsm? Island 
Hot s rings o posit8 Ilinlnk or Zapteln'a Hsrbor, on 

~ n & a k a  1 s L d  
Hot spriup near Muisnshin Monnteln, Unnlsska 

Idand. 
Hot Springe near Deep Bay, Unimalr Island. ...... .. . 
Intermittent boilinx springs, In a small valley of 

m a k  Island. 
Saline lake on Beaver Island in the Prfbyloff Qmnp.. 
Snlphnr lake on Unimak Island 
Warm apringn on Unalaklik River, near mrlkuk ..... 
Warm aprlngn between Versola Soilre and Youkon 

River. 

.This fs the temperatare ven in the C o d  Pflot. 
Phillips, in Walton s book, &i,,s wo p. to iOpu F. 
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0 

........ ....................--..--.................. 

....... 

*16a+ 

167 

............................................ ............................................. 
04 

2l2 

............................................. 
84 

Dell 

......... Saline? 

Sulphuretdb .... ........................ 
........................ 

&he md 4- 
phmted. 

......... Mine?. ........................ 
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2'20 MINERAL SPRINGS O F  THE UNITED STATES. [BULL 8% 

REUAPITULATION. 

The totals in the following table are eomewhat grater 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 

:sitg 
me-ly. 

73 
Q 
I 
66 
18 

Bteter. 

Northern Atlentio €4- . . . 
Southern AWMo States . . . 
Southern Central stater . . . 
Northern Centrd Btetes .. . . 
Weatarn States and Ted-  

Total nna- 
b e r  of 
A- 

187 
164 
146 

l88 

Number of 
indivldnsl 
'P*~s. 

651 

1.048 
I,  011 
1,nd 

8,951 

Number of 
aprhg lo- 
dtia 

405 
871 
n l  
(101 

724 
toria 

Qzmdtotd........... 8,848 

Number of 
sprin s 

W 
148 
187 
a15 
1112 

&as 
------ 

Number Of 

:ifhi:: 
m m m .  

74 
162 
174 
laa 
112 



I N D E X .  

A. 

Abenaqniu Springs, N. H., 17. 
Aberdwn Artesian Well, Dak., 160, 161. 
Abits Spring, La., 17.4. 
A d e m ?  Spring, Term. Pier ( f i h n ' s  Spring. 
Aoid Spring, Monroe Co., Iowa, 161. 
Adams Comty Mineral Spring. Ohio, 181. 
Adems springs. Rooheport S d ~ h n r  springs 
Adam8 Springs, Cal., 208,210. 
Adama White Sulphur Springs, Pa., U. 
&ddison Mineral Spring. Me., 14,16. 
Addison Ridge Chalybeste Springs, Pa., U. 
Adirondaok Mineral Springs, N. Y., 27,83. 
Etna  Springs, Cal., 208.210. 
Apia Calienta, Aria., 196. 
Agna Calienta, Cal. h Wamer'n -oh spring. 
Agna Caliente, Cal., a08,218. 
Agna Caliente, Colo., 188. 
Agna Chalybe+te Springs, Ind., 185. 
Ague 9al Creek, Aris., 190. 
Alnbama, minerd springs of, 8844. 
Alabaater Cave Spring, CPL, 208. 
Alameda Warm Springs, Cal., 208. 
AhLq mineral Springs of, 218,218. 
Albany Artesian Well, N. Y.. ZI, 82. 
Albert's Sulphur Springs, In&, 185. 
Alburgh Springs, Vt., 18,20. 
Aloyone Mineral Springs, Ill., 14% 144. 
Alhambra Springs, Mont., 178. 
Alkali Lakee, Wyo., lea. 
Alkaline Springs, Waeh. Ter., 218. 
Alkali Springe., Ariz., 186. 
Alkali Springs, Colo.. 188. 
Allandale Bpringe, Mans., 22,231. 
Allen's Mineral Springs, MonL, 178. 
Alleghany Springs. Tenn.. 98. 
Alleghany Springs, Va, 55,58. 
Allen Springs, C d ,  208. 
Allen Springs, Kyr, 107. 
Allen's Spring, Nev., 188. 
All B e a k g  Bprings, N. C., 74. 
Alma Salt Well, Kana., 172. 
Alpena Magnetic Well, Mloh., 145,147. 
Alum and Chalybeate Springs, Term, 06. 
Alum Rock Spring, Cal., 208. 
Alum Rock Spllng, Pa, 44. 
Alum Spring, Ark., 119. 
Alum Spring, Mont., 178. 
Alum Spriog, Nev., 188. 
Alum Spring, Omlow Co., N. C., 74, TI. 
Alum Spring, Rutherford Co., X. O., 74. 
Alum Spring, W. Va., 69. 

Alum Springs, Colo., 188. 
Alum Springs, Boyle Co., Ky., 107. 
Alum Springs, Lewis Co., Ky., 107. 
Alum Springs, Teue, 125. 
Alum Springs of Rockbridge Ca,  PI, 56. 
~ l -  well, mford.  MO., 164,166. 
Alum Well, Tsnu., 98. 
Alum Well, Va, 65. 
Ambler's Mineral Spring, 8. C., 79. 
Anlelia Springs, Va, 55. 
American Chalybeate Spring, Me.. l4,16. 
Amherst Mineral Spring, N. H. BY P!D* 

h v e  Mineral Spring. 
Amherat Soda Spring, N. E., 17. 
Anohosa Spring. Miss., 95. 
~nderaon Mound Springs, Ind., 185,188. 
Anderson Spring, Ind.. 13.5. 
Anderson's Springs, Cal., 208. 
Angler's Mineral Springs, Qa., 81,88. 
Annapolis Sulphur Spring, Ohio, 181. 
Antelope Springs, Colo., 188. 
Apaohe Tejo Warm Springs, New Mex., 101. 
Apollia Spring (Snntoga), N. Y. 8sr High 

Rock Springs. 
Aqua Caliente, New Mex., 194. 
Arotio Springs, Wis., 151,153. 
Arizona, mined  springs of, 186,197. 
Arknnaas, mineral springs of, llM22. 
Arlington Sprine, Mo., 164. 
Armstrong Spring, Ark., 119. 
Amios Springe, Mo.. 164. 
Arrington Mineral Springs, Kana., 172,174. 
Arrowhead Hot Springs, Cal.. 208. 
Artesien Lithie Spring (Bellaton), N. Y., 21,88. 
Arteuian Magnetic Mineral Spring, Cclo., 1BS 
Artesian Springs, Miss., 95. 
Artesian Sulphar Welln, Oak Harbor, Ohio, 18L 
Artesian Well. Pueblo, Colo., 188. 
hrteeian Well, Clark Centre, Dak., 160,161. 
A r t e e i  Well. Saint Lawrence, Dak.. 100,161. 
Arteaian Well, Illinois City, Ill., 142. 
lueaian Well, Rensselaer, Ind., 185. 
Artesian Well, Fmington,  Iowa, 161,162 
Arteaian Well, Harper's Fomy, Iowa, 161,188. 
Artesian Well, near Davenport, Iowa, 161,168. 
Artesian Well, Aberdeen, Mise., 95. 
Artmian Well, Lincoln, Neb., 171. 
Artmian Well, Teun.. 98. 
Arteeian Well (sulphur), Tenn., 98. 
Arteaian Wella. Charleaton, 8. C., 79,80. 
Atlanta Mineral Spring, Qs., 81,m. 
Anbnm Mineral Spring. Ye., 14 
Anborn Spring, N. T., 21,m 
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Augusta Springs, Va 8ss Stribling Spring& 
A ~ ~ r o r a  Highlands Spring, W. Vn, 69. 
A n m  Saline Springs, Oreg., 215,817. 
Anmra Springs, Mo., 164,188. 
Austin's Springs, Tenn., 98,103. 
Avooa Mineral Sprinjr. Ind., 135. 
Avooa Spring, Tenn., 98. 
Avon Sulphnr Springs, N. T., 27,82. 
Acplis Mineral Springs, Ind., 135. 
A c t .  Spring, N. Mex., 194,195. 
Acnle Mineral Springs, Cal., 208,211. 

B. 

Bailey, E. H. S., on mineral springeof Kana., 171. 
BDilsy Springs. Ah,  89. 
Baker's Spring, Ark., 119. 
Bald Hill Spring, Corn., 25. 
Ballaton Spa Springs, N. T.. 27,83. 
Bankston Springa, M~W. 8 ~ ~ p p i  springs. 
Banner's Springs, Tenn., 98. 
Barger'a Springa, West Va ,  69. 
Barksdde Spring, Tex., 126. 
Barlow's Thermal Well, Ind ,  185. 
Barnes's Spring, Wis., 161. 
Barre Mineral Spring, Vt., 10. 
Barren Creek Springs, Md., 62 
Bartlett Springs. Cal., 203. 
Barton Snlphnr Spring, N. Y., ZI, 84. 
Bath Alum Springs, Va., 55, SR 
Bath Chalybeate Springs, P a ,  U. 
Bath Springs, Tenn., 98. 
Banpass Mineral Springs, Tex., 126. 
Barter Medioal Springs, U s . ,  172,178. 
Beeehville Springs, Kg., 107. 
Beall Spring, Ga., 81. 
Beenlsley Iron Springs, V t ,  19. 
Bear River Hot Springs, Utab. &a Utah Springa. 
Bear River Soda Springe, Idaho, 182. 
Bear Valley Hot Springs, Cal., 208. 
h v e r  Dam Springs, Tenn., 98. 
Beoker, G. F., on mineral springs of~d.ho,  181. 
Beck's Hot Springs, Utah, 185. 
Bedford Alnm and Iron Springs, V a ,  55, 59. 
Bedford Springs, Ky., 107. 
Bedford Springs, Pa., U,48. 
Redford Warm Springs, Mont., 178. . 
Beershebe Springs, Tenn., 98. 
Belrher'a A r t e e i  Well, Mo., 164, 170. 
Beliuda Springs, Md., 62. 
Belknap Hot Springs, Oreg., 216. 
Bellbmk Nagnetic Spring, Ohio, 131, 184. 
Belle Cheney Springs, La ,  124. 
Belle Mineral Wells, Tex., 125. 
Bell Spring, N. C.. 74. 
Belmont Springs, Mi-., 85. 
Benham's Carbnretad Seline Well, Ind., 185,188. 
Bennington Thermal Spring, Vt., 19. 
Bennon's Salt Spring, Fle., 88.87. 
Bentley Springs, Md., 52,53. 
Berkeley or Summit Soda Sprinp, Cal., a08. 
Berkeley Springs, W. Va ,  89,71. 
Berkshire Mineral Springs, Vt., 19. 
Berkahire Soda Spring, U., 22. 
Bernard Sulphur Springs, Tex., 136. 
Berrien Springs, Mioh.. 145. 
Bethel Spring, Me., 14. 
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Betheeda Spring, Qa., 81. 
Bethesda Spring, Wia., 161,153. 
Bathesda Springs, Mo., 164. 
Bethlehem Spring. Mass., % 28. 
Bevy Springs, Md., 52. 
Big Bone Liok Sprinps, Ky., 107. 
Big Hole Hot Spring, Mont, 178. 
Big Lick Springa, Ky., 107. 
Big Mined  Spring. Rosenkrans Park, Iowa, 181. 
Big Salt Springs, Mo., la. 
Big Stone Lake, Minn., 158, 159. 
Bingham Spring, Md., 62. 
Bimhdale Springe, N. H., 17,18. 

4% 43. 
Bitter Arteaian Well, Ohio, Bl. 
Bitter Spring, Ariz., 186. 
Bitter Spring, San Barnardino Co., Cal., 248. 
Bitter Springs. Nev., 198. 
Bitter Well, Crawford Co., Ohio, 181. 
Bitter Well. H m m k  Co., Ohio, 181. 
Blaok Barran Spring, P a ,  U,M. 
Bloak Earth Mineral Springe, Wia, 151, U8. 
Blaok Lake, Cd., 203. 
Blaok Rock Springs, Va., 66. 
B h k  Sulphur Springs, Ark., U9. 
Blwk Sulphor Springs, Tenn, 98. 
Blaok Water Springs, Tenn., OR 
Blaok Wells, M i a ,  95. 
Blaokwell'e White Sulphur Springs, W. C., 74. 
BMon Springs, Ah., 8892. 
Blanohard Springs, Ark., 119. 
Blanok's (Mrs. Lottie) Hot Sulphur Spring, Cal., 
203. 

BLsnoo Springs, Ark., 118. 
Blenkenship's Medial Springs, Mo., 164. 
Blood Spring, Ark., 119. 
Blowburg springs, Pa, 44, 49. 
Blount Mineral Springs, Ala, 89, 98. 
Blonnt Spring, Ala., 89. 
Blowing Springs, Ark., 119. 
Blue O m s  Sdphur Springs, A h ,  89. 
Blns Lick. hd . ,  135. 
Blue Lick Bpring (Lower), Ky., 107, ll!d. 
Blue Liok Spring (Upper), Ky., 107, U1. 
Blue Ridge Springa, V a ,  65.59. 
Blue Rook Spring, Ohio, 131, 184. 
Blne Spring, Jpckmn Co., Fln, 86. 
Blue Spring, Madison Co., I%., 86. 
Blne Spring, Volusia Co., Fla, W. 
Blue Spring, Utah, 185. 
Blntr Snlphur Springs, Md., 62. 
Blue Snlphnr Springs, W. Va,  69, 71. 
Bluish-White Sulphur Spring, W. Va., 60. 
Bog Springs, Ark., 119. 
Boiling Lake, Plnmaa Co., Cal., 203. 
wiling Mud Springe, Atke Ialsnd, Alaska, 219. 
Boiling Springs, Akutan Island, Akka, 219. . 
Boiling Springs, Kanaga bland, IllaeLq 219. 
Boiling Springs. Cal., 203. 
Boiling Snlphnr Springs, Cal., 204. 
Bolar Springs, Va., 55. 
Bon Air Chalybeate Spring, Tenn., 88. 
B o m a  Springs, CaL, 204. 
Bon Aqua Springs, Tern., 98. 
Bonner's Springs, Kana., 172, 174. 
Boone's Lick, Mo., 164, 168. 
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Boothbay Medioid Mineral Spring, Me., l4,16. 
Boru Flet Springs, Cal., 204. 
Boru lfamh Springs, Cal., 204. 
Boru Patoh Springs, Cal., 204. 
Borden Springe, Ah, 89. 
Borland Mineral Well, W. Va., 69, 71. 
Botetonrt Springs, Va., 55. 
Boulder Hot Spring, Mont., 178. 
Bowden Litbia Springe, Ga., 81. 
Bower Spring, Vt., 19. 
Bowie Springe, Ma, 89. 
Bowsher Mineral Spring, Mo., 164,166. 
Box Mountain Sulphur Springs, Kg., 101. 
Boyd's Hot Springs, Cal., 204. 
Boyer Sulphur Springe, Ind., M. 
Braakett Springs, Wash. Ter., 218. 
Bradford Mineral Sprlng, N. E., 17. 
Branbeok'e Springs, Cal., 2114. 
Brandywine Chalybeate Spring, Del., 51, 
Brandmine Spring, Miss., 96. 
Bratton Spring, Mo., 164,188. 
Bndger Cmon Tepid Spring, Monk, 1-78. 
&-i~ietol Soda k W ~ g 8 ,  Wh., 151,158. 
Britt'e Springs,&k., 119. 
Brorn2vhgneei.n Mineral Well, Kana., 172,174. 
Brook5eld Spring, Mnes., ZZ. 
Brown and Boyd'e Spring, Tam., 88. 
Brown Spring, Ky., 107,112. 
Brown's Springs, Tenn., 98. 
B w s  Hot Springe, Nev. 8- M i n e d  Hill 

Hot White Sulphur Springa 
Broneau Hot Spring, Idaho, 181. 
Brnnawiok White Snlphur Springs, VL, 19. 
Bryan's Mineral Spring, Minn., 158,159. 
Bvant's Springs, Ky., 107,110. 
Bockhert's Fountain, Wis., 151.153. 
Bookingham White Sulphur Springs, pa., M. 
Bnena Vista Springe. Ky., 107. 
Bniblo Lithia Springs, V a ,  66.69. 
Buffalo Spring, Mo., 164. 
Buffalo Springs, Ky.. 107. 
Bug Spring, Fh., 86. 
Bull Dog Mineral Springs, Ark., 119. 
Bnrdett's Sour M i n e d  Wells. Texan, 1%. 
Burdaall'e Soda Lake Springs, Colo., 188. 
Borgher'e Spring. Ky., 107,118. 
Burke's Chalyheata Springs, N. C., 74. 
Burkhert'e Spring, Mo., 104, 168. 
Burner's Springs, Va., 65. 
Burning Spring, Ala, 89. 
Busseg's Mineral Spring, Ark., 119. 
Bntler'e Mined  Spring, Ark., 110. 
Butler Springs, Ala., 89. 
Butterworth's Xsgnetio Spring, Mloh., 146, 147. 
Bubte Spring. Nev., 198. 
Byron Acid Spring, N. Y., 27. 
Byron Spring, Cal., 204. , 

C. 

Cabello Springs, N. Me=, 194. 
Cairo White Snlphnr Sprinp, N. Y., 27. 
Caloamus Springs, Wyo., 188. 
Celedonia Springs, Pa., U. 
Calhonn Springs, Mise., 95. 
California, mineral springs of, 202214. 

California Seltzer Spring, Cal., 204,210. 
Callatoga Hot Spring, Cal., 204,210. 
Callagbn'a Sulphur Spring, Va. &w Dfohn's  

Snlphnr Spring. 
Cameron Springs, Ind., 195,141. 
Campbell's Spring, Ohio, 131. 
Campbell's Springs, Cal., 204. 
Campbellaville Sulphur Spring, Ky., 107. 
Campo Cbalybeote Spring, Cal., 204. 
Camp's Spring, Gn., 81,83. 
Cannon's Spring, Ga., 81. 
Cauoga Springu, N. Y., 27. 
Canon City Hot Sp~ings, Colo.. 188.191. 
C a o u  City Springs, Colo., 188,190,191. 
Canon Creek Spring, Colo.. 188. 
Center's Blue Sulphur Springs, Oreg., 215. 
Cantrell Springs, Ark., 119. 
Cenwoocl's Springe, Tenu., 98. 
Capon Springs, W. Va., 69,71. 
Capper's Springs, Va. Sea Rook Enon Springs. 
Carbonabd tipring. Siekiyou Co., Cal., 204. 
Carbonated Warm Spring, near Draper. Utah, 
185,187. 

Carbureted Spring, Macon Co., Ill., 142 
Cardwell Mineral Spring, Tex., 125. 
Carey'a Spring. Ohio. 131. 
Carlisle Spring. Colo.. 1813,192. 
Carliale White Sulphur Springs, Pa., U. 
Cannon's Spring, Ala , 89. 
Carrho Springa, Tex., 125. 
Carmll White Sulphur Springs, Yd., 52. 
Cascade Springs, Mich., 145. 
Cascade Springs, Tenu., 98,103. 
Cascade Warm Mineral Springs, Wash. Ter., 218. 
Castalian Mineral Water, Cal., 204,210. 
Cmtalian Spring, Miss., 95. 
Caatalian Springs. Tenu., 08. 
Cautnlia Springe., Ohio, 131. 
Caatle Rook Springs. Cnl., 204. 
Caator Sulphur Springs, La., 124. 
Catalytio Springs, Ga , 81. 
Catooae Springs, Ga., 81,83,84. 
Cave Spring, Cal. Sea Desert Spring. 
Cayoe's Springu, Teun.. 98. 
Cayuga Mineral Spring, N. Y., 27. 
Ceofl &urn Springs, Va., 55. 
Cedar Bluff Sulphur Springs, Va., 55. 
Cederburg Springs, Win., 151. 
Cedar Spring, Ohio, 131, 134. 
Cedar Springs, Mo., 164. 
Cedar Springs. Tex., 125. 
Central Spring. Vt., 19. 
Central Spriuga, Ind., 135. 
C ~ I - T O  Godo Springs, KY ., 107. 
Cerulean Springs. Xy., 107. 
Chalk Creek Hot Springs, Cola., 168,192. 
Chalsbeate Acid Springs, Miea., 93. 
Chalybeata and Saline Springs, Ky., 107. 
Chalybeate and Sulphur Springe, Ohio, 181. 
Chalyheete Hill Springs, Ark., 119. 
Chalybeate Mineral Spring, N. C., 74. 
Chalybeate Spring, Colo., 188. 
Cbalybeate Spring. Oneida Co., Idaho, 181. 
Chdybeate Spring, Mont.. 170. 
Chalybeate Springs, A h k a ,  219 
Chalybeate Springs, Ga., 81,U 
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Chalyheate Sprinpr, Ky., 107,lU. 
Chalybeate Springs, S. C., 79. 
Chalybeate Springs, W.sh. Ter., 218. 
Chalyheate Well, Ill., 142. 
Chamberlain Mineral Springs. Iowa, l a ,  168. 
Chameleon Springs, Ky., 107. 
Chnmpion Spring (SarPtop), N. Y., 29,s 
Champlain Spring, Vt., 19. 
Chandler'r Spring, Tex.. 125. 
Chandler's Springs, A la ,  88. 
Chappaqua Spring, N. Y., 2 8  
Charleaton Old A r h i a n  Well, 9. C., 79,80. 
Charleetown Springa, N. H., 17. 
Charlotte Mineral Spring, N. C., 74, TI. 
Chatham Mineral Spring, N. C., 74,TI. 
Cheltenham Springs, Mo., 185. 
Chenowith's Black Sulphur Springs, Ohio, 131. 
Cherokee Magnetic Mineral Sprlngs, Iowa, 161, 

163. 
Cherokee Springs, Ark., 119. 
C herokee Springe, S C., 79. 
Cherry Valley Phosphate Spring, N. Y., %,a. 
Cherry Valley Springs, N. Y.. '28,s. 
Chenter Medicinal Spring. Vt:. 19. . 
Chick's Springs. S. C.. 79. 
Chiihowee Spring, Tenn., @B. 
Chilhowee Sulphur Spring. Va.. 65. 
Chittenango White Snlphnr Springs, N. Y., 2433. 
Chlorine Springs, N. Y., 28,35. 
Chotean Spnnns. Mo.. 185.10R 
Chnroh Hill Alum Springs, Va., 55,BO. 
Cincinnati Artmian Well, Ohio, 131,133. 
Cincinnati Sulphasaline Spring, Ohio, 131,183, 
Cistarn Lick Springs, Va., 55. 
Claiborne Spril~gq La., 124. 
Claremonde Chalybeate Spring, Ba., 81. 
Clarendon Mineral Springs, Vt.. 19,20. 
Clark's Sulphur Springs, Mo., 185. 
Clark's W a r n  Spriup, Mont., 178 
Clark's Well, Ind., 135. 
Clarktown Springs, Tenn., DD. 
Claypole's Chalybeate Spring, V a ,  65. 
Clay Spring. Pla.. 86. 
Clear Creek Snlphnr Springs, Ky., 107, 118, 
CleopatraSpring,YellowstonePark,Wyo., t64. 
Cleveland Mineral Springs, N. C., 74, TI. 
Cliff Springs, Ala., 89. 
Clifton Springs, N. Y., 28, 33. 
Clifton Springe, V a ,  55, 58. 
Climax Springs, Mo., 185,188. 
Clinchdale Springe. Tenn.. 98. 
Clinton Spring, N. Y.. 28. , 
Cluster Springs, Ark., 119. 
Clssmic Springs, Wis., 151,154. 
Coal Valley Boiling Springs, C d ,  204. 
Coats's Spring, Ind. Sss West 8aratoge Springs. 
Coffee Spring, Ala., 89. 
Cohutte Springs, Qa., 81. 
Coldbrook Minerel Springs, Mass., '428. 
Cold Soda Lake and Hot Springs, Cal., a01. 
Cold Snlphnr Springs, Pa., 65,W. 
Coleman Springs, Tex., 125. 
Coleman's Well, Miss., 95. 

, Cole's Soda Springs, Oreg.. 215. 
Cole's Springs, Mo., 165. 
Colfax Mineral Springs, Iowa, 161, la. 

Collins Hill Spring, Conn., 25. 
Colorado, mineral springs of, 188-193. 
Colombia Chalybeate Spring, Mo., 165,168. 
Colombian Spring (Saratolp), N. Y., 20,88. 
Colnmbia Springs, Mfaa., I. 
Columbia Sulphnr Springs, W. Va., 69. 
Colnmbla White Sulphur Springs, N. Y., 
Commonwealth Mineral Spring, Maan., 3 2 %  
Congress Spring (Saretoga), N. Y., 29,38. 
Connecticut, mineral springs of, 26,26. 
Cook's Springs, A la ,  89. 
Cook's Springs. Cal., 204. 
Cooper's Springs, Oreg., 815,217. 
Cooper's Springs, Tenn., 09. 
Cooper's Well (aneaiqn), Miea., 95.97. 
Copeland's Iron Spring, Ohio, 131. 
Copeland Springs. Tenn., 99. 
Copperas Spr inp,  Mo., 11%. 
Cornellan Springn. Cal. See TahoeSprings. 
Corydon Artesian Well. Ind.. 135. 
Cottonwood Hot Springs. Colo., 188. 
Court-House Spring, Ind. Ter., 123. 
Cowhead Spring, N. C.. 74.77. 
Coyner's Snlphnr Springs. V a ,  55. 
Crab Omhard Springs. Ky., 108, 111. 
Crabtree's Sour Wells, Tex.. 125. 
Cranmer Springs. Kana., 172. 
Cranston Mineral Spring. R. I., 24. 
Crawford Spring. Tenn.. 98. 
Crawford Snlphnr Spring. Ohio, 131. 
Crawford Sulphur Springs, Ark., 119. 
Creel White Sulphur Spring, Xy., 108. 
C r e m n t  Spring, Wia.. 151. 
Cresaon Springs, P a ,  45, 47. 
Creewell's Sulphur Springn. N. C.. 74. 
Crimson Springs. W. Va.. 69. 
Crisp Springs, Teun., 98. 103. 
Crittenden Spring, Ky.,  108. 
Croton Springs, A~ lzona  196. 
Crystal Mineral Spring, Mass., 22. 
Orystal Mineral Springs, Ark., llB. 
Crystal River Springrc. Pln.. 88. 
Crystal Spring Maine, 14. 
Crystal Springs, Napa Co., Cnl., 204. 
C r y ~ t a l  Spriugs, San Mateo Co., Cal., 204. 
Crystal Sprines, Mo.. 165 
Cryatel Springs. N. Y., 2R, 35. 
Crystal Springs (Saratoga). N. Y., 29.38. 
Crystal Sulphur Springs, Va., 55. 
Cullen's Springs. Oreg., 215. 
Cnllnm'e Springs, Ala., 89, 92. 
Cnmberland Spring, R. I., 24. 
Cnyahoga Lithia and Magnesia Springo, O h o  

131, 133 

D. 

Daggers Spring, Va.. 55. 
Dakota, mineral apriuga of, 159-161. 
Dakota Hot Springs, Dak., 160. 
Dalby Spllngs, Tex., 125. 
Daniel Mineral Springe, (fa, 81,85. 
Dansville Mineral Springs, N. Y., 28. 
Dardanelle Snlphnr Springs, Ark., 119. 
Darien Mineral Springs, N. Y., 28. 
Darling's Mineral Springe, R. I., 24. 
Darrow Spring, N. Y., 28. 
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Davis Spring, Ah., BD. 
Davie Spring, Ky., 108,llE. 
Davis's Snlphnr Springs, Yo.. 105. 
Daweon's Springs, No., 105. 
De Barry Mheral Spring. FL, 80. 
Deep Rook Springs, N. Y., 28,35. 
Deer Liok Springs, S. Y. Sen- Spa Spring. 
De Foe's Mineral Well, Ill., 142. 
De Go& Springs, Ind., 185. 138. 
De Hart's Springs, N. C., 74. 
Delmsre, mineral springs of, 51. 
Delaware White Snlphnr Spring, Ohio, 181. 
De Luz Hot Springs, Cal., 204. 
Denham Springs, La.. 124. 
hnnieon's Mineral Well, N. C., 7 4  78. 
Denny Sprinp, Wash. Ter., 218. 
Dea Chutes Hot Springe, Oreg.. 215. 217. 
Desert or Cave Spring. Cd., 204. 
De Soto Mineral Springe, Ark.. 119. 
De Sot.  Mineral Springs, La., 124. 
Dexter Chalybeata Spring, Me., 14. 
Diamond Book Mineral Well, N. Y., 28. 
Dibrell Spring. Va. 6ss Daggera Spring. 
Mokeon'a Sulphur Sprina Va ,  55. 
Dillard's Springe, Va., 55. 
Diatrlotof Columbia, mineral aprings of, 54. 
Dixon's Ooglsnd Spring, Tenn., DD. 
Dixon Springs, Ill., 142. 
Dixon Springs, Mo., 105. 
Double Hot Springs, Nev., 108. 
Doubbg Gap White Snlphor springs, Pa, 46. 
Dougherty'a Springs, Ga., 81. 
Dovepark Springs, Ark., 119. 
Doxtatter's Mineral Well. N. Y., 28, 34. 
Draper's Springe, Tenn., DD. 
Dr. Davia'e Spring, Ale. 89. 
Drennon Springs, Kg., 108. 
Dripping Springs, Ky., 108. 
Dr. Sonpan's Hot Sulphur Spring, Cal., a 0 1  
Dryden Springs, N. Y., 28. 
Dnffuu'a Sulphur Welle, Tex., 125. 
Donbar'e Mineral Spring, Iowa, 161, 162. 
Dnnlap's Chalybeate Springs, Tern., DD. 1 

Dnnn's Spring, Tern ,99. 
Dnnaeith Mineral Spring, D&, 160. 
Dnpont's Artedian Well, Ky. 81x1 Louisville Ar- 
tesian Well. 

X. 

East Clarion Spring, P a ,  45,48. 
Eatan Mineral Well. Ohio, 131. 
Eatan Rapids Mametlo Springs and Well, Mioh., 

145, 147. 
Eaton's White Snlphnr Well, Ind., 135,138. 
Ebeeme Spring, Mo., 14,16. 
Eohinus Oeyser, Yellowstone Pmk, Wyo. 8ss 

Gibbon Geyser Basin, Yellowetone National 
Park Springe. 

Echo Grove Mineral Spring, M~ee., 22,23. 
Edmondaon'a Spring, Va ,  65. 
Edmondeon's Springe, Ark.. 119. 
Eggleatan Springs, V a  Sss New River White 

Sulphur Springs. 
Elbert Iron Spring, Colo.. 188. 
Eldorsdo Springn, Ark., 119. 
Eldonulo Springs, Cedu Co., Mo., la. 

Bull. 33-15 

Eldorado Sprinpa, Oregon Co., Yo., 165. 
Eldorado Springs, Tenn., 98. 
Eleotro-Magnetic: Springs. Ohio. 131, 
Elgin Spring, Vt.. 19. 
Elkhorn Springs, N. Y., 28. 
Elkmont Sprinp, Tenn.. Rg. 
Elko Hot Springs, Nev.. 108. 
Elk Springs. Mo., 105. 
Ellendale Chelybeate Springs,.N. C., 76. 
Ellerbe Springs, N. C., 7477. 
Ellie Spring (Saratoga), N. Y., 28. 
Ellis's Spring, Ala,  89. 
Ellinton's Snlphnr Spnngs. Ky., 108,114. 
Ellin Well, Mo.. 105, 188. 
Elm Store Springe, Ark., 119. 
El Pnso delbblee Hot and Cold Sulphur Sp- 

Cal., 204, 210. , 
Emigxant Warm Spring, Mont, 178,180. 
Empire Spring (Saratoga), N. Y., 20, 88. 
England's Mineral Well, Ark., 119. 
Ennall's Spring. Jid., 52. 
Ephrata Spring. Pa.. 45. 
Epperson Springs. Tenn , @B. 
Epeom Spring. Lincoln Co., Ky., 108,llZ. 
Epwm Spring. Trimble Co., Ky., 108. 
Epwm Springs, Tenn., DD. 
Erie Sulpl~nr Springe. Mioh., 145. 
Erkenbrwker'a Salt Well, Ohio, l3l, l38. 
Erwin Spring, Tnnn., DD. 
Esculapia Springs, Ky., 108. 
Estee Park Springe, Colo., 188,191. 
&till Springs, Ky., 108,111. 
Estill Springs. Tern., DD. 
Eureptio Springn, N. C., 75. 
Eureka Spring b3nratoua), N. Y.. aD, 89. 
Eureka Springs, Ark., 119,122. 
Eureke Springe, Wia., 152, W. 
Everett Crystal Spring, Masa., M,23. 
Everett's Springq Ga, 81. 
Ewing Springe, S. C.. 75. 
Excelsior Spring, I. Y., 28.35. 
Excelsior Spring (Suntoga). ES. Y., 99.69. 
Excelsior Springe, Ark., 119. 
Exoelaior Springe, Mo., 105. 

F. 

Fairchild's Pot.sh Sulphnr Springe, Ark., 119. 
Falr Ground Springe. Ind., 135. 
Fairport Mineral Springs, N. Y., 
Fairview M i n e d  Spring, Mo., 165,189. 
Fairdew Springa, Tex.. 125,127. 
Falling Spring, Fa, 55. 
Farmvilie Lithia Springs. Va., 55,60. 
Fauqnier Whlte Snlphnr Springs, Va, 56,tlO. 
Fayette Springe. Pa., 45,46. 
Fellow's Grove Spring, Iowa, 162. 
Fernvale Springe, Tenn.. 98,103. 
Fernlithi0 Spring. Ga., 81. 
Fike'e Liok Springs, Mo., 105. 
Fish Springs, Utah, 185. 
FLst Roak Spring (Saratoga), N. Y., ZD, 80. 
Flint's Msgnetio Springs, Mch, 146. 
Flint Stone M i n e d  Spring, Md., 52,M. 
Floding Springe, W. Va., BQ. 
Flood's Chdybeate Spring, Ark., Pi@. 
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Florida, m i n e d  springs of, 05-87. 
Florida Springs, N. Y., 4 8L 
Flowing Spring, Kana., 172,171. 
Flowing Welle, Bosenluann Park, I m  Bu Big 

htineral Spring. 

, Foley's Epaom Springs, Ky., 108,,l12 
~ o l e y  ~ p r i n p ,  oreg., 214 217. 
Fmd Springs. Mo., 186. 
Fort W t t  Arteak  Well, Xmr, 172,17& 
Fountain Spring. Win., lEa,lM. 
Fox Springs, Ky., 108. 
Frankfort Springs, Pa., M. 
Franklin Spring (Bahton), IT. Y., 87,a. 
l h u l u n  spring& 4 89. 
Frankh 8pringa Ga,  81,EE. 
Franklin Springs, M ~ I J ~ . ,  W. 
PranklIn Springr, N. Y., 28. 
FrPnktown Hot Sprmga, Nev., lDR 
f i n c h  Liok Springs, In&, 186,188. 
Bresno Hot Springs, CaL, a. 
M @ r Z . M e e i p n  and Magnetio Well, Xioh., 146, 

147. 
Fryebarg Spring, U e ,  1 4 , l L  
Fly8  Soda Spring, C d ,  204. 
Fnllwood Springs, h., 81. 
f i l ton  W e b ,  Cel, 204,210. 

0. 

Qnlbreith's Sprinp, Team, DD, 108. 
Gmymede Spring, Ill., 142. 
Osp Springa. Ark., 120. 
Garnett Springs, Os., 81. 
Garrett Spring, 8. C., 79. 
Gary Mineral Spring, Dak., 160. 
Geiainger Spring, Minn., la. 
Gnoa Springs, Nev. 8sr W*Y's Hot 

Springs. 
Qeorgia, mineral springs of, 81-811. 
Qettyaburg Katalysfne Spring, Pa, M, 47. 
Qettysburg Lithia Spring, P a ,  45, 48. 
Qeuda Springs, Kans., 172. 
Geyser, N. Mex., l&. * 
Geyaer, Etah, l a .  
Geyberd, Sitka, Alaska, 218. 
Geymr Soda Spring, Cal., 205. 
Geyser Spa Spring, Cal.. 211. 
Geyner Springs, Sonoma Co., Csl., 201 
Gejner Springs (Saratoga), N. Y., 2D,89. 
Gibmn's Sprinp, Tenn., DD. 
Gibson Wells, Tenn., OD. 
Gihon Springs, Wia., 152,164. 
Gilbert, G. K., on thermal springs, 176. 
Gilbert's Hot Springs, Nev. 8- Sue Hot Springs. 
Gillen's White Sulphur Springs, Ark., 1U). 
Qilrog Hot Springs, Cal., 205. 
Girard Mineml Well. Kana., 172.174. 
Given's Eot Springs, Idaho, 181. 
Glen Alpine Minerel Springs, Cd., 205. 
Glen Alpine Spring. N. C., 75,77. 
Glen Ella Springs, Qa., 81. 
Glen Flora Springs, Ill., 142,144. 
Glenu's Chalgbeate Spring. Tenn., DD,lOL 
Glenn Spring, Wis.. 11'2,lM. 
Gle n Springs, 5. C., 79,80. 
Glenn's Spring. Ga ,  81. 

Qlover's Springe, Team, DD. 
Qodbold htinend Well, Mas, 56, 97. 
Goloonda Hot Springs, Nev., 198. 
(folden Springs. A h ,  89. 
Goltlabomugh Spriaga, MI., 68. 
Gomber's Well, Wh, 168. 
Goooh Mineral Springs, T c ,  E25. 
-oh Spring, Nev., 198. 
Gordon Springs, Qa ,  82. 
Gordon's Sprin& CaL, 201. 
Goreham's Lick. Mo., 165. 
Gower's Springs, Ga. 82. 
Grabmu's Springs, Tenn., DD. 
Q m d  Haven Mineral Spring, Mioh., 146, 148. 
Q m d  Ledge Magnetio M ella., Mioh., 146 
Granite Cmek Hot Spring, Nev., 198. 
Qray's Mined  Spring, Ark., 120. 
Qrayaon's Hot Springs, Mat . ,  178. 
Graymn Springs, Ky., 108,112.113. 
Qrnyson's Sulphur Springs, Pa, 66. 
Great Sp~rit Spring, Kana., 172,17L 
Qreenbrier White Sulphur Springs, W. VI, @,?a. 
Greencaatle Springs, Ind., 185,188. 
Q m n  Cove Springn, Flu., 86. 
Qreene Springe, Ala. 89. 
G m n  Lawn Springs, Ill., 142. 
Qreen Mined  Spring, Ohio, 131,183. 
Qreen'a Chalybeate Springa, Ark., 120. 
Green Sulphur Springe, W. V a ,  68. 
Greenwood Spring, Mias., 85. 
Grey Sulphur Springa, W. Va., 69,72. 
Grlt8n1s Minerel Spring, 8. C. Sss Ambler's XIn- 

eral Spring. 
Qrlgsby's (R. B.) White Sulphur Minerd Sprin& 

Ky., 108. 
Grimly C a o n  Springa, Cal., 205. 
Qmve Springa, N. y., 28. 
Qnilford Mineral Springe, Vt., 18,20. 
Qninn'a Spring, W. Va.. 68. 
Gum Springs, Ark., 120. 
Gunpowder Spring, Tex., 125. 
Qnylyok & Gaylord's Spring, P a ,  M,U. 
Gypsum Spring. 1Lriz.. 186,187. 
Gypsum Spring, Iowa, 162,163. 
Gypsum Spring, Nev., 188. 

H. 

Heoket'a Spring, Win., 152,164. 
Haddon Mineral Well, Ems., 172,175. 
Hafer's Chalybeate Springs, Pa., 4646. 
Hagan's Springs, Va ,  Mi. 
Haganbush Spring. Mo., 165. 
Eager's Spring, Tenn., DD. 
Hale & Goffn Springs, Tenn., 100. 
Hale's Red and White Sulphur Springs, Tenn, 89. 
Halleck's Spring, N. Y., 28,35. 
Hamilton Spring (Suretoga), N. Y., 29,89. 
Hampton Springs, Fla., 86. 
Hanoook Springn, Tex., 1%. 
Hanna Spring, Tex., 125. 
Hapgood Hot Springs, Mont., 178. 
Harbin Springs, Cal., 205. 
Hardin Spring, Ky., 108. 
Hardinsville Sulphur Springs, Kg., 108. 
Hardy White Sulphur Springs, W. Va., 8. 
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Hmkin'a Sdphur Springs, Ind. Ter., 123. 
E d  Spnngs, Ala, 80,03. 
H.rrimnn'a Spring, Win. & Tellnlah &Sinera;; 

Springs. 
Harriman's Snlphnr Spring, Mo., 165,160. 
Harrington Springs, Vt., 19. 
Hprrison's Jdineral Spring, Va ,  56. 
aarriaon Springs. Miss., 05. 
Harris Sulphur Springs, Tenn., 100. 
Earmdeburg Springs, Ky., 108,114. 
Harrowgate Springs, N. Y., 28. 
Hartford Cold Springe, Me., 14, la 
Hartford Snlphnr Springs, Ind., 136,188. 
Harteel Hot f i e n d  Springs, Colo., 188,192. 
Harteville Spring, Ind., lati. 
Hart Well, W. Pa., 70,78. 
Hatchinhama Lake, Cal., 205. 
 ath horn spring (~anatoga), N. Y., 29, 80. 
Hauman Hot Springs, Colo.. la 
Hawhns's Chalybate Springs, IncL, 186, 189. 
Hapea Mineral Spring, Vt., 10. 
hywood White Sulphur Springs. N. C., 76. 
H w l  Dell Springs, Miss., 05. 
Healing Springs. Ah., 80. 
Heeling Springa, N. C., 76. 
Healing Springs, Va., 66,BO. 
Heard's Spring, 0... 82. 
Helena Hot Springs, Mont., 178, 180. 
Helimn Springs, Ga., 8285. 
Henderson Mineral Springs, N. C., 76. 
Henderson's Springs, Tenn., 100. 
Heneks' Mineral Springs, Ems., 172, 174. 
Henryson's Arteaian Well, Iowa, 162,168. 
Hensley's Mlnernl Sprinaa, Cml., 205. 
Henson Sprfng, Fla, 86. 
Henson's White Snlphnr Springs, N. C., 76. 
Hibbs's Soda Springs, Cal., 206. 
Hickman's Spnnga, Ky ., 108,114. 
Hiakory Creek Sulphur Spring, Ark., 120. 
Higdn8 spring, h d . ,  135. 
Highgate Spr*npn, Vt., 19, El .  
Highland Springs, Cal., 205, 213. 
High Bwk Spring, Cal., 205. 
High Rack Springs (Seratoga), N. Y., 29, 89. 
Hilgard, E. W., onmineral springe of Misalesippi, 

94. 
Hinaon Spring, Tenn , 100. 
Holbrook Mineral Spring, Conn., 26. 
Holdemnn'e Artesian Well, Ill., 142. 
Holly Spring, R. I., 24. 
Holsom.Back Springs. Miss., 96. 
Holstou Springs, Va., 66, 60. 
Holston Sulphur Springs, Va. Bed Chilhowee 

Sulphur Sprlng 
Hoosier Spnug, Bla., 88. 
Hophinton Springs, Mass., 22. 
Horeb Mineral Spring, Wis., 162, 164. 
Horn's Jlineral Sprinp. Tenn., 100. 
Horseshoe Springs, La.. 124. 
Hosea Saline Sulphur Springs, Ind., 185. 
Hoe-hi-ti-to Spring, Arir., 196. 
Hot Borate Springs, Cal., 205, 211. 
Hot Mud Springs, Cal., 206. 
Hot Springa, Alaska, 219. 
Hot Springs, on Rio San Francfsao, Ms., 196, 

187. 

Hot Springs, Ark., 120.122. 
Hot Springs, Pnoha Ieland, Mono Lake, Cd., a011, 

212. 
Hot aprings, South Fork, Navsjo River, Colo., 188, 

101. 
Hot Springa, north of f i h i n g  Falle, Idaho, 181, , 182. 
Hot Springe, Nev., 198, 189, 202. 
Hot Springe, Tex., 125. 
Hot Springs, near Salt Lake, Utah, 185, 187. 
Hot Springs, Va., 56,61. 
Hot Sulphnr Springs (Middle Park), Colo., 188,191. 
Hot Sulphur Sprin~a, Juab Co., Utsh, 186. 
Hongh'e Spring, Cal.. 206 
House's Minernl Spring, Ill., 142. 
HonUe's Sulphur S p r i n ~  Mo., 166. 
~ o w a r d  ~ i o k ,  W. ~ a . ,  70, la. 
~ o w a r d  sp&g~, c e l ,  206. 
Howard Springs, Tenn., 100. 
Howard's Sulph~lr Well, Ky., 108,114. 
Howell Mineral Spriugs, Ky., 108. 
Howell's Spring, Ala -89. 
Howland Springs, Ohio, 181. 
Hubbard's Mineral Springs, Ark., 120. 
Hnbbardaton Magnetic Spring, Mioh., 146,146. 
Hndeon's Hot Springe, N. Mex., 104. 
Haffstetter'n Chalybeate Springs, Ind., 186. 
Hngenot Spnngs, Va , MI. 
Hughes's Springe, Tex., 125. 
Hnmholdt Salt Well, Minn., 158,160. 
Humphrey's Spring, W. Va.. 70, 78. 
Hunter's Epsom Well, Mo.. 166. 
Hunter's Hot Springs, Yont., 178, 180. 
Hnnter's Magnetio Mineral Fonntsin. WL., l52, 

164. 
Hurricane Springe, Tenn., 100,104. 
Hntchinaon's Sulphur Springs, A r t ,  UO. 
Hygeh Spring, Wis., 152,164. 
Hynaon's Iron Mountain Springs, Tex., 1% 

I. 

Idebo, mineral springs of, 181,182 
Idaho Hot Soda Springs, Colo., 188, 192 
ldaho Springs, Tenn., lW. 
Illinois, mineral springe of, 1 4 2 1 U  
Indiana, mineral springe of, 134-141. 
Indim Enoampment Spring (Ssratoga), N.Y., 58. 
Indinn Spring, Ky., 108,114. 
India11 Springs, Ga., 82.85. 
Indian Springs, Ind., 136, 1aO. 
I n d m  Springs, Mo., 166. 
Indian Territory, mineral springs of, 128. 
Inglewood Springs, Minn, 168, 159. 
Inlow Springs, Ind., la& 
Innis Sulphur Well. Kg., 108. 
Iodine Spring, N. Y. Bed Star Spring, 8.rstoga 

Springs. 
Iodine Springs, Vt., 19. 
Iodo-magndm Springs, Wis., 1 4  1M. 
Iola Mineral Well, Ken., 172,178. 
Iowa, mineral springs of, 161-188. 
Iowa Acid Spring, Iowa, 162. 
Irondale Springe, W. Va,  70, IS. 
Iron Hill Springs, Va ,  56. 
Iron Lake Springs, Colo., 189. 
I m  Spring, CaL, 206. 
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lmn Spring (Ballston). N.Y., 2'7. 
I m  Springn, Cola, 189. 
Iron Springe, Utah, 185. 
Iron's Sulphur Spring, Ark, 120. 
I u b  M h e d  Springs, Mbs., 98. 

Labatt's Springs, La, 1U. 
Lelayette Artesian Well, Ind., 136, lag. 
Lsfsyetta Sprinea. ~UM., 90. 
Lake Auburn M i n e d  Spring, Me., l4,16. 
Lake Snlphur Sprinz (Saratoga). N. P., aD. 

Jaokoun Springa, Ala., 88. 
Jackmn Springe, N. C., 75. 
.lacob's Artesian Well. Wis., 152,lH. 
James Mineral S~ring.  Kg., 108. 
Jarrett Springs. Tex. See Red Springs. 
dernee Hot Spring*, N. Mex.. 194,195. 
Jenkins's Springs, Ma., 69. 
Jenkins Whire Snlpbur Springs. Tenn., 100. 
Jericho Sp~iups, Mo., 185. 
Jeaae's Mineral WelI, Kg., 108. 
Johnson's Wells, Ala., 89,QB. 
Jones's Snlphnr Well, Tenn.. 100,104. 
Jonea'o Warm Sprmg, Utah. 185, 187. 
Jouee's White Snlphnr and Chalybesta springs, 

N. C., 75. 
Jordan Alum Springs, Va.. 56,62. 
Jordan's Mineral Well, Wie., 152,154. 
Jordan's Springs. Kana.. 172. 

' Jordan's Springs, Tenn., 100. 
J0rd.n White Snlpbnr Springs, Va., 56,133. 
Jng  Spring, Yellow~tone Park, Wyo. 5~ Lower 

Geyser Baain, Tellowstone National Park 
springe. 

K. 

Kanawlm Saline Spring, W.Va, 70. 
Kme Geyser We& Pa., 45,48. 
b e  Sulphur Spring, Pa., 45. 
& u ~ d  Spring, Ind., 136. 
Kansas, &era1 eprinpa of, 171-175. 
I~ IW Mineral Web,  Kana. Sen Yanhattgndr. 
teem Mineral Welle. 

Katehdin Mineral Springs, Me., 14. 
xellnm Sulphur Springs, Tex., 126. 
Kendall Conuty Mineral Spriug, Tez,  1% 127. 
Kentucky, mineral springs of, 106-118. 
Kentacky Alnru Springa, Ky., 108,114. 
Kenyon's Mill Spring. Conn., 26. 
Eern'a Springa, Va., 56. 
X d e r  Springs, Tex.. 125. 
Ki%li-+gee Springs, Ind. Ter., 128. 
Emberling Springs, Va., 56,68. 
Kinerslrg'a Well. Iowa, 102. 
Kingsley Springs, N. Y., 28. 
King's Mineral Springs, hd. ,  186. 
King's Sulphur Springs, Tenn., 100 
Gingeton Springe, Tenn., 100. 
Kirby Springs. S. C., 79. 
.Kirk Spring, Ky., 108. 
Kissingen Spring (Saratoga), N. Y., 30,40. 
gitaon's Springe. Oreg.. 215.217. 
Kittanning Mineral Spring, Pa., 46,48. 
K i W U  Springe, N. C., 75,713. 
mppert 's  Spring, Tenn., 100. 
JWghtstown Springs, Ind., la%. 
Ibiaely's Springs, Ohio, 181. 
Knoll Springs, Utah, 186. 
Knttawa Mheral Springe, Ky., 108,118. 
Kyle's Hot Springe, Nev., 198. 
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Lambden's Minoral Sprinps. Ind., 138. 
Landretlr'a M i n e d  Well, Mo.. 165,109. 
Lane Mineral Springs, Cal., 200. 
Lane's Spring, Cal., 206. 
Lanuford Spring. Ale., 89. 
Lansing Magnetic Well. Mich., 145,148. 
Les Cmms Hot Snlphur Springs, Cal., 206. 
Laa Vegae Mlneral anel Hot Springs, N. Mex., 1% 

195. 
Las Vegas Springs, h'ev., 199. 
Latonin Springs, Ky., 108. 
Landerdale Springe, Xea., 90,97. 
Lava Springs, Ariz., 190. 

Springs1 Or*, 
Lamnce'n Chalybeute Spring, N. C., 78. 
Lay's Springs. Ale., 90. 
Leach's Hot Springs. Nev., 199. 
Lea's Springa, Tenn., 100. 
Leay's Springs, Ark., 120. 
Lebanon Thermal Spring, N. Y., 2 8 , s .  

White springs* Vs. 
mondaon'a Spring. 

Lee's Spring. Ale.. 90. 
Lee's Springs, Ark., 120. 
Lee's Springa, h a . ,  172. 
Legg's Springe, Ga., 82. 
Leineter Springs, N. C.. 75. 
Lernm's Chalybeate Springs, kt, 1#). 
Lemon Springs, I. C., 75. 
Len.a.pe Magnetic Springs, Ohio, 181,188. 
Leonoland Spring. Tax., 125. 
Le Ontre Lick Springs, Mo., 106. 
Le Roy Springs, Wyo.. 183,184. 
Leslie Mlynetic Wells, Mich., 140,148. 
Lethean Spring, Wb.. 152,154. 
Lewis Centre Snlphnr Springn. Ohio, 1I)L 
Lewis Spriug. Mo., 165.169. 
Lewis Spring, N. C., 75. 
Lexington Mineral Well, Ky., 108. 
Liberty Hot Springs. Colo., 189,193. 
Liberty Springs, Va.. 56. 
Lick Springe. Cal 5- Tuscan S p h g s .  
Lifsey's Warm Spring, Gn., 82. 
Ligon's Springe. Ah., 90. 
Limestone Springe. S. C., 79. 
Llnoaln Vallev Warm Springs, IdPho, 1Ba 
Lindsay's Lick, Mo., 165. 
Line Spring, Tenn., 100. 
Linkville Springs, Omg., 215. 
Linsey'n M i n e d  Spring, Ky., 108. 
Linwood Spring, Iowa, 1 6 2  
Linwood Springs, me., 88,87. 
Lithia Springs, Va., 50. 
Little Qfysers, Cal., 206. 
Little Yoeemita Soda Springs, Cd, aW, 2 U  
Litton's Seltzer Spring, CaL, 208,2ll. 
Livingaton m a i n n  Well, Ah, 90,a 
Livingston Warm Springs, Mont, 174 180. 
Lloyd's Spring, Md., 6 2  
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Lockport Mineral Spring, N. Y.. 29,35. 
Loaomotire Springs, Utah, 166. 
L d i  Artesian Well, Ind., 186,139. 
Lone Fountain, Va., 50. 
Lnngmnir's Well, N. Y. 9ca Doxtatter'a M i n e d  

Well. 
Long's Springs. La., 1%. 
Londermilk Sulphnr Spring, N. C., 75. 
Louisbnrg Gas Wells, Kans.. 172. 
Louieiana, mineral epringa ol123,1%. 
Lonia Spring, Mo., 166. 
Louisville Artesian Well, Ky., 108,116. 
Lonisville Springs. Kans., 172. 
Lou.Lon Fork Hot Springs, Yont., 178. 
Lore's Springs, S. C., 79. 
Lovett Sitiphur Springs, P a ,  45. 
Lowcr Soda Spring. Oreg., 215. 
Lower Soda Springe, Cal., 208. 
Lowe's Spring, Wb., 152,155. 
Low's Sulphur Springs. Tenn., 100. 
Lnbec Saline Springs, Me., 14,Ij. 
Lndlow Mineral Spring, Me., 14. 
Lunenbnrg Chalybeate Mineral Spring, Vt., 19. 

M. 

MoAllinter Springs, Mo.. 180. 
MoBride's Spring. 'Ienn.. 100. 
McBride's Springs, N. C., 75. 
MoCalieter'e Soda Springs, Oreg., 215. 
MoCarthy'e Hot Springe, Cal., 206. 
~ c c a r t h ~ b  Mineral Springs, Pa, 46, I .  
McCorkle'8 Spring, Ala, 00. 
McDaniel'a Mineral Springe, Ill., 142. 
McElroy's Spring, P a ,  45. 
McEwen's Springs, Tenn., 100. 
McHenry'e Thermal Spring, Va., 50, 00. 
Machiaeport Spring, Me., 14. 
Mack's Sulphur Springe, Tenn., 100. 
McVitty'a Spring. Pa., 45, 40. 
Madiion Spring, Ga,  82. 
Madrid Springs, N. Y.. 29. 
Madrone Mineral Spring, Cd., 206. 
Magnesia Spring, Fla., 86. 
Magnesia Sprin~.  (3s.. 82. 
Magnesia Spring, W. Va,  7 0 , h  
Magnesia Springs, Va., 50. 
Magnetic Spring, Iowa, 162. 
Magnetic Springs, Cal., 206. 
Mopnelic Well, Wis., 152,154. 
Magnolia Spring, Ga., 82. 
Maine, mineral ~pringa of, 13-10. 
Major Shurer Snlphur Sprinjp, Ala., DO. 
Malheur River Springs. Oreg.. 215. 
Mammoth Hot Spr i~gs  (Yellowetone National 

Park), Wyo., 184. 
Mammoth Spring, Ark., 120. 
Mammoth Well. Ky.. 108. 
Manaequun Spring. N. J., 42. 
Man=anus Springs, N. C.. 75. 
Manhattan Artesian YineralWella,&ans.,liZ 173. 
Manitou Springs, Colo., 189,192. 
Marion Artesian Well, Ind., 136,139. 
Market Square Spring, Wis., 152,l~W. 
Mark Went Springs, Cal., 206. 
Martin Springs, Tex., 125. 
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Martin's Spring, Vt., 19. 
Maryland, mineral spring6 of, 51-53. 
Mssaachnsetts, mineral springs of, 21-23. 
Muaeanetta Mineral Springs, Va., 56, 63. 
Meeaena Springe, N. Y.. 23, 37. 
Mssaie'e Sulphur Spring. Ohio, 131. 
Matilija Hot Springs, Cal.. 200. 0 

Matthew 01 ian'a Well, Ohio. Q6C Wyandot Mag- 
netic Well. 

matt hew'^ Warm Springs, Mont., 178, 180. 
Mattock's Spring, Ark., 120. 
Manlaby's Spring (Well), Iowa, 182. 
Maybury Sprinm, ark. ,  120. 
Mayfield's Spring, Ind., 136. 
May's Springe, Pa., 45, 18. 
Mechem's Spring, W. Va.. 70. 
Medical Lake, Wash. Ter., 218. 

' 

Xedicine Creek Hot Springs, Mont., 178. 
Medicine Creek Spring, Dak., 160, la. 
Melroso Springs. Tenn., 100. 
Mendon Mineral Springs. Meea., 22. 
Merameu Springs, Mo., 166. 
Merriwether's Epsom Springs, Mo., 160. 
Merahon's Black Sulphur Springs, Ohio. &a 

Chenowith'e Blaok Sulphur Springs. 
Meaqnit Springs, Nev., 199. 
Mesninger'~ Solphnr Spring, Ohio, 131. 
Miohigan. mineral springs of, 145-150. 
Michigan Congrese Spring, Mich. Bee h n s b g  

Magnetic Well. 
Middleton Spring, Tex., 125. 
Middletown Mineral Springs, Vt., 19, 20. 
Midland Magnetic Well, Mich., 146,148. 
Mflbnrn Springs, Ind., 186. 
Miles City Artesian Well, Mont., 178, 180. 
Afiiord eprings. N. H., 17. 
Milhonr Springe. Ala., 90. 
Mibornugh Springs. Va., 50. 
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 Ali Healing Mineral Spring, N. C., 7S. 
W i e d  dr te~ inn  Wells, Ind., 136. 
Mineral Hill Hot White Sulphur Springe, Nev. 

190. 
Mineral Hill Springs, Tenn., 100. 
Mineral Park Bitter Springs, Ariz., 196, 197. 
Miieral Park Well, Colo., 189. 
Mineral Rock Spring, Wis., 152, 155. 
Mineral Spring, Encino Ranch, Cal., 206, 212. 
Mineral Spring, Grizzly Canon, Cal., 206. 
M i n e d  Spring, Kans., 172. 
Mineral Spring, neal Irvine, Ky., 109,115. 
Mineral Spring (Pool), Shnteahury, Mssa., 22. 
Mineral Spring Artesian Well, Wb., 152. 
Mineral Springe, Apache Co., Ariz., 196. 
Mineral Springs, Coon., 25. 
Mineral Springs. Coweta County, Ga., 82. 
Mineral Springs, La.. 124. 
Mineral Springs, Caiuga Co., N. Y., 29. 
Mineral Springs, Schoharie Co., N. Y., 29. 
Mineral Springs, W. Va.. 70. 
Mineral Springs and Artesian Wella, Ind., 186. 
Mineral Well, Bates Co., Mo., 166. 
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Mineral Well (Pierre). Dak.. 160, la. 
Millera1 Well, Ind.. 136. 
Mineral Well (Smith's Grove), Xy., 109, 116. 
Mineral Well, Mich., 146. 
Mineral Well (Tracy Station), -., 158, 166. 
Mineral Well, h'. C., 75,78. 
Mineral Well, Ohio, 132. 
Mineral Well, S. C., 80. 
Mineral Well, W. Pa., 70. 
Miobral Welld (a~.tenian), Iowa, 162. 
Mineral Wells, bliss.. 96. 
Mineral Wells, 'Palo Pinto County, Tex., 126, 127. 
Minerra Minorul Spring, Ind., 136. 
Minnehaha Spring (Snratoga). N. Y., 28. 
Xinnequn Springe, Pa., 45. 

N. 

Nmtiook* s e h ~  f%rfn@J, N. *.. '2% 
Napa Soda Springs, Cal., 207,211 
N m h d e  S d p h ~ r  Spring ( a a h n ) ,  T e r n ,  lOb 
National Springs. Ark. 120. 
Nave's Warm Spring, Ylont., 178. 
Nebreeke, mineral spring8 of, 171. 
Nelson Springs, Nev., 200. 
Nemahbin Mineral Springs, Wis., 162,156. 
Nevada, mineral springe of, 187-202. 
Nevada Mheral Springs, M0.p 166. 
Nevien'a Sulphur Springs, Ky., 109.' 
Newark Megnetio Springs, Ohio, 182. 

I 
New Baden Springa, Mo., 160,169. 

Minnesota. mineral springs of, 158.159. 
Mint Spring, MU., 166. 
Misenheimer'e Sulphur Springs, N. C.. 75. 
Mishenvan's Springs, N. C., 75. 
Missiequoi Spring, Vt., 19. 
Mis~ie~ippi,  miue~al springs of, 94-97, 
Mississippi Springs, Miss., 96. 
Missouri, mineral springs of, 164-170. 
Xitchell'a Cha1~-heate Springs, Ark., 120. 
Mixed Spring, Kg., 109. 
Moodyville Mineral Springs, Kana., 172. 
Mooreaburg Spring, Tenu., loO. 
Moore's Springs, Ala., 90. 
Mooresville Mineral Springs, Mo., 166,169. 
Moorman Well, Mich., 146,150. 
Monngaw Sulphureted Springe, Mo., 1BB. 
Moncrief Spring. Fla., 86. 
Mono Basin Warm Springs, Cal., 206,212. 
Mono Lake, Cal., 206, 212. 
Monroe Hot Springe, Ariz., 196. 
Monroe Spring (Sarntoga). 9. Y., 29. 
Monroe Springs. N. Y.. 29. 
Montana, mineral springs of, 177-180. 
Montebello Springa, VC. 6ee Xewbury Springs. 
Montesnno Springs, Mo., 166, 170. 
Montgomery White S~ilphur Springs. Va., 58. 
Montvale Springs, Tenu.. 100, 104. 
Morgan Springs. Tenn.. 100. 
Morrison Spriugs. Colo., 188. 
h[oultonborouph Mineral Spring, N. H., 17. 
Mound Soda Spring, Colo., 189. 
Monnd Springs Utah, 186. 
Mound Valley Spring. Kans.. 172. 
Mountain Glen Hot Springs, Cal., 206. 
Mountain V~l1r.v  spring^. Ark., 120, 12t'. , Mount Air? Springs. (:a,, 82. 

Newbury Springs, Vt., 19,21. 
New Eampehire, mineral springs of, 17,18. 
New Holland8 Spring, Ga.. 8'2. 
New Jersey, mineral springs o& 42.43. 
New Yexico, mineral springs of, 193-195. 
New Point Comfort Springs, Ind. 66s Hosea Saline 

Sulphur Springs. 
Newport Sulnhur Springs. ma.. 88. 
New River White Sulphur Springe, Va., MT. 
New Saratoga Sp~ings, Wia., 162,155. 
Newsom's Arroyo Grande Warm Springs,Cal., W7 
Newsom'a Springs, Ala., 90. 
New Sour Lake, Tex. See Saratoga Springs, Tex. 
New Spring, 6. C., 80. 
Newton & Jenney, on mineral springs of Dakot., 
160. 

Newton Springs, Ark., 120. 
New Pork, mineral springe of, 2&41. 
North Carolina, minerd springs oE 74,78. 
Northern Atlantic States, mineral springs of, 
1249. 

Northern Central States, mineral springe o< 1% 
176. 

Waterford Springa, 14, 15. 
North Wolcott Spring, Vt., 19. 
Nomalk Well, IVis., 152. 
Norwood Springe, Tenn., 100. 
Not-tnhn-de-let Spring. Ariz.. 196. 
Nunda Mineral Springa, N. Y., 29,85. 

0. 

Oak Orohard Acid Springs, N. Y., 29,37. 
Oaktoa Springs. Wia., 152. 155. 
Ocenn Springs, Miss.. 96, 97. 
Ocheo Springs, R. I., 9. 
OconoeChalybeate Springs, Ca., 8?. 

Mount Clemeus Mineral Springs, Mioh., 146. ( Oronee qrhite sulphur spring, G ~ . ,  82. 
Mount Mineral Spnngs, Maes., 22. 
Mount Nebo Spriugs, Ark., 120. 
Mount Neho Springs, Tenn.. 100. 
Mount Royal Springs, Fla., 86. 
Mount V r r u o ~ ~  Xineral Springs, N. C., 75. 
Mount Zircon Spring, Me., 14. 
Muddy Springs, Nev., 200. 
Xud Spriug, Ky. See Suddnch Spring. 
Mud Springe, Nev., 200. 
Multona Springs, Miss., 96. 
Mungel's Springe. Va., 56. 
Murphy's Seven Spriug8, Kans.. 172,173. 
Murray's Springe, Kg., 109,115. 

Opemaw Mineral Springs, Mich., 146. 
Ohio, mineral springs of, 130-134. 
Ohio Magnetio Spring, Ohio. 132. 
Ojo Azufre, New Mex., 194. 
Ojo Caliente (Grant, Co.), New M~x. ,  194. 
Ojo Caliente (Joseph's), New Mex., 194, 196. 
Ojo Caliente (Sorocco Co.), New Mex., 194. 
Ojo Caliente (Palencia Co.), New Mex., W. 
Ojo Sarco (Taos Co.), New Mex., 194. 
Ojos de 10s Cahallos, Colo., 189. 
Old Red Spriug (Saratoga), N. Y., 29, 40. 
Oleson's Sulphur Springs, Wie., 152. 
Oliver Springs, Ky., 109. 

Mustard's Mineral Springs, Va., 56. ' Oliver Springs, Tenn., 101. 
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Olympian Springe, Ky., 108, 116, 117. 
Opal Spring, Yellowstone Park, Wxo. &a Gib- 

bon Geyser Basin, Yellowstone National Park 
Springs. 

Ophir Mine Water, Nev., 200. 
Orange Spring, Fla., 86. 
Oregon, mineral springs of, 215-217. 
O r b e y  Springe, P a ,  W, 84. 
Orrick's Sulphnr Spring, W. Va., 70. 
Orton, Eaward, on mineral apr ings of Ohio, 130. 
Osoeola Springs, Mo., 166. 
Otaego Mineral Springa, Yich., 146, 148. 
W s  Well, Ind., 136, 139. 
Ottnmwa Mediaal Springs, Iowa, 162, 163. 
Ooray Mineral Springs, Colo., 189. 
Ontram Springs, Md., 52. 
Owatonna Mineral Springs, Minn., 158, 159. 
Owen's Lake, Cal., 207. See, abo, Cantalian Min- 

eral Water. 
Owen's Mineral Well, Mioh., 146, 150. 
Owoaaa Chalyheate Spring, Mioh., 146, 149. 
Oxford Spring, Conn., 25, 26. 

P. 

Paciflo Congrenn Springs, Cel., 2M, 211. 
Pmrt 's Hot Springs, Cal., 207. 
Pagoea Springs. Colo., 189, 103. 
Pahgnn Spring, Ariz.. 196. 
Paint Lick Xnera l  Well, Ky., 108, 118. 
Paint Spring, N. J., 42. 
Palmer's Springa. Va., 56. 
Palmyra Springs, Wis., 152, 155. 
Palo Pinto Mineral Well, Tex., 126, 127. 
Panacea Springs, N. C., 75, 78. 
Paradiaa Spring, Me., 14. 15. 
Paraiso Spring, Cal.. 207. 214. 
Paris Chalybeate Springa, Mo., 166 
Parkereburg Mineral JVelle, \V. Va..70,73. 
~ ~ r k e r ' e  Sulphur Spriug. 'l'enn., 101. 
Park's Alkaline Mineral Spring, N. C., 76, 78. 
Park Sprtng. Win., 152, 157. 
Parnaasus Springs, Colo . 180, 193. 
Paroquet Spriugs. Ky.. 109, 115. 
Pate Sour Well. Tex., 126, 1%. 

Patterson Springs, 3'. C., 76. 
Patterson's Springs, Tenn., 101. 
Pavilion Spring (Saratogit), N. Y., 29. 40. 
Payton Mineral Spring. Oreg., 216. 
pea bod.^ Springs, c ~ ~ l o .  & Seltzer Mineral 

Springs. 
Peacock Spring. Ind., 136. 
Pearl Geyser, Yellowstone Park, Wyo. Bee Gib- 

bon Geyser Baain. Yellowstone National Park 
Springs. 

Pearsou's Springs. Cal., 207. 
Pecan Spring, Tex., 126. 
Pennsylrnnia, mineral springs of, 44-49. 
Pennywita Sulphnr Spdngs, Ark., 121. 
Per~ol~lsian Spa.Springa. Wis.. 152. 
Perrv Countv Warm Snrine. Pa.45. 

Phifer's Chalybeate Springa, Ill., I&. 
Phmnix Mill Sulphur Spring, Iowa, 162 
Piokwick White and Red Snlpbnr Springs, Tenn. 

101. 
Piedmont Springe, N. C., 76. 
Piedmont Sulphur Springs, Tex., 126. 
Piedmont White Sulphur Springe, Cal., 207. 
Pine Gmve Mineral Spring, N. H., 17, 1 8  
Pinkerton Springs, Colo., 189. 
Pinkham Mineral Spring or Well, Wssh. Ter., 218 
Pipestone Springs, Mont., 178 
Piqna Mineral Welln. Kans.. 172. 175. 
Pitcher Springe, N. Y.. 20. 
Pittsford Sulphur Springs, N. Y., 28. 
Pl&5eld Springs. Vt., 19. 
Poinsett's Sp r ln~ .  S. C.. 80. 
Poison Springa. N. C. Bee Laiuster Springs. 
Poland Silica Springs, Me., 14, 15. 
Poland Spring. Me., 14, 16. 
Pollard's Mineral Well, Ky., 109, 115. 
Ponce de Leon Spring, Ga., 82. 
Poncho Hot Springs, Colo.. 189. 
Porter Springs, Ga., 82. 
Porter's Springs, Colo., 189. 
Porter's Springs. Texas, 126. 
Powder SpAngs, Ga., 82, 85. 
Powder Springs. Tenn., 101. 
Powhatan Lithie and Alnm Springs, P a ,  60. 
heaton's Spring, Va., 56. 
Prewett's Well, Mo. 
Price's Chalybeate Spring, Tenn., 101. 
Primm's Springs, Telin., 101.105. 
Prospect Park Mineral Springe, Iowa. 102. 
Pnlaski Alum Springs, Va., 58.63. 
Puller's Springs, Mont.. 179. 
Putnam Spring (Saratoga), N. Y., 29,U). 
Pylant's Springe, Tenn. 6ee Caecade Springs. 

Q. 

Quitman Red Snlphnr Springa, Yisa., 96. 
Quitman Red Sulphur Springs, Mo., 166. 

R. 

Rabonrn Sulphur Springs. Ark.. 121. 
Rahr'a Artesian Well, Wis., 152,155. 
Raleigh Mineral Springs, Tenn., 101,105. 
Xandolph Medical Springs, Mo., 166,170. 
Rarenden Springs, Ark., 121,122. 
Rawley Springe, V a ,  56,63. 
Recapitulation, 220. 
Red BluE Springe, Nev.. 200. 
Red Bc~iling Springs, Term., 101,105. 
Red Creek Springs, Colo. See Parnassue Springa 
Red Springs, Texas, 126. 
Red Springe. Utah, 185. 
Red Sulphur Springa, Ga., 82. 
Red Sulphur Springa, Tenn., 101. 
Red Sulphur Springs, W. Va., 70,73. 
Red Saact  Springs, Va. Scc Sweet Chelyba.ta 

- .-- . -. . 
Perry Springs, Ill., 143, 144. 
Purryville Salt Well, Ark., 121. 
Petroleilm Spring. Cal., 207. 
Pert ipew White Sulphnr Springs, Tenn., 101. 
Pettuaville Springs, Ala., W. 
Pfiater'a Mineral Spring, Kana., 172, 175. . 

Springs. 
Reed and Lyon White Sulphnr Spring, Pa, 45. 
Rqdy Springe, 9. C., 80. 
Reid's Mineral Spring, N. Y., 29. 
Reiger Springs, Mo., 166. 
Rhea Springs, Tenn., 101. 105. 
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Rhode Island, min rn l  springn of. 24. I Salt Sprinpn. Keb , 171. 
Rice's Springs, Ark. Bee Warm Springs. Salt Snlphnr Springs. W. V r .  70.78. 
Richfield Springs. N. Y.. 2D. 37. Salt Snlphr~r Well, Ky.. 108. 
Richmond Spring. Win., 152,155. I Salt Well. Nev.. 200. 
Ridgeway's Springs, Md., 52. Salt Wells, Cal.. 207. 
Riga Minerul Springs, N. Y.. 29. i Sduhrian Springm. Yy.. 10% 
Rinnah F e l l s  Sprinpn, I l l ,  143. Samaritan Springe. La., 124. 
Riveraide Magnetic Mineral Springs. Mich 146. / Samoset Minerel Springs, Me., 14.18. 

147. 1 Sam's Crepk Springs. Tenn., 101. 
River Springn. \Icl.. 62. 

. 
Sari Bernadlno Hot Springe. Cal.. 207,218. 

Roanuke Red Sulphur Fpringn. Va.. 57.67. Sand Cave Sprirtg. Ariz., 1% 
Rohh'u Chalgbe.11e Spring. Ky . 109. 
Robinson's Mineral Splings. Idaho. 182. 
Rohineup Spring, Tenn.. 101. 
Rohinson'a Springs. Tenn.. 101. 
Rocheport Snlphur Springe. Mo.. 166. 
Roeheater Chalybeatr Spring, Ind.. 136. 
Rochester Sprincn, Ky.. 109. 
Rockbridge Alum Springs, Va.. S i ,  65. 
Rockbridge Baths. Va.. 57. 
Rockcastle Springn, Ky., 108. 117. 
Rock Enon Springn. Va.. 57,67. 
Rockfurd Artesian Wrlln. Ill.. 143.144. 
Rookingham Virginia Springs, V a ,  57. 
Xuck Spring. Fla , 86. 
Rooky Mountain Springn, Colo.. 191. 
Rocky River Springs, N. C., 76. 
Roper Mineral Wells. Ala., 90.83. 
Rosicr~isinn Spring*, Me.. 14, 16. 
Ross Mineral Spriogs. Ill., 143. 
Ross's Hola Hot Springs, Nont., 179. 
Rotten Egg Springs, Nrv., 200. 
Rough Creek Sprinm, Ky., 108. 
Rowland Sprinza, OR., 82. 
Royston'a Chalybeate Springs, Ark., 121. 
Rusaell, I. C . ,  deanription of the Great Baein, 176. 
Rueaell Sulphur Springs. KJ.. 109. 
Ryan's Hot Springn, MonL, 179. 
Rydev's Blood Spring, Ark. 8ss Blood Spring. 

S. 

Sailor's Spnngs, Ill., 143. 
' St. Andrew's Well, Miea.. 96. 

St. Bernard Springa, Ky., 109. 
Saint Clair Mineral Spring, Xioh., 146,149. 
Saint Crois Mineral Spring. Wia., 152,155. 
Saiut Louia Arteaian \VPI~ Mn.. 167. 
Saint Louis bIz:nctic Spring, Micb.. 146,149. 
Saint Ra@s Springs, N. Y. See M w e n a  Spiings. 
St. Ronan's Well, Ind., 137, 141. 
St. Ronan's Well. Miss., 96. 
Saint Vincent's Salt Wall, Minn , 158. 
Saline Lake, on Bearer Irland, in PribyloffOmnp, 

Alaska, 219. 
Saline Spring, Pa., 45. 
Saline Springe, Waah. Ter.. 218. 
Salt Creek Springs, Coln.. 189. 
Saltillo Mioera Springs, Pa. See McCarthy's 

hfineml Springs. 
Salt Lake. Cal., 207. 
Salt Lake, Minn., 158. 
Salt Lake City Warm Springs, Utah, 186,187.. 
Salt Springs. Ariz., 196. I 
Salt Springe. Fla., 86. / 

I Sand Creek Mfneml Spring. Ind., 138. 
I Sanderson Sp~ing.  Vt.. 19. 

San Joan Capistrano Hot Springs. Cnl., 208,213. 
San Marcos Sulphur Springs. Cal.. 207. 
San Rafw1 Spriaps. Cal.. 207. 
Sans Suuci Spring (Balleton), N. T., 27,33. 
Santa BarbamHut Sulphur Springe. Cal., 207, 213. 
Spn Tniclm Spring, N.'Mex., 191. 195. 
Saratogu A (or alum) Spring (Saratoga), N. Y., L!  

40. 
Saratoga Seltzer Spring (Saratoya). N. Y., 29.40. 
Saratoga Spring, Cal.. 207. 
Saratoga Springs, Ark.. 121. 
Sarstoga Springs. Mo., 1M. 
Saratogo Spriuga. N. Y.. 20.38-41. 
Saratoga Springs. Tex., 120. 
Seratoga Springn, Wyo., 1E3. 
Saratoga Sulphur Spring, Nebr., 171. 
Saurlnoit Snlpbi~r Spring. N. Y.. 29. 
Sawyer's Spring, Ark.,121. 
Bcarborough Mineral Spring. Me., 14.15. 
Schellbnrne Hot Springs, Nev., 200. 
Schooley'a hionntain Spring, N. J., 4243.  
Schnyler Count>- Spring, 111.. 143.144. 
Schweickhardt's Spring, Wis., 152,155. 
Scoby'a Springs. Ark., 121. 
Soott's White Sulphur Springs, Ark., lZl. 
Searcy Springs, Ark., 121. 
S e b m  S p r i n ~ ,  Ky.. 109,112. 
Seco Springe, Ind. Ter.. 123. 
Beigler Springe. Cal., 207. 
Seltzer Mineral Spriapa. Colo., 189,192. 
Seneca Mineral Springs, S. C., 80. 
Seneca Spa Springs, N. Y., 30. 
Seven Springs, X. C., 76. 
Seven Springs, Ten.. 126. 
Seven Springs. Va., 57.6i. 
Shady Grore Spri, gs, Tenn., 101. 
Shafer's Hot Springe, Cal., 207,214. 
Shannondde Springe, W. V a ,  7 0 , m  
Shanto Springs. Ariz., 196. 
Sharon Springw, N. Y., 30,36. 
Sharon  spring^, Va.. 57. 
Sharpnaak's Well. W. Va., 70. 
Shawnee Mincral Springs, Yich., 146. 
Shaw's Healing Spl.inga, N. C., 76. 
Shaw's Hot Springs. Nev.. 200. 
Shaw's Magnetic Springs. Colo., M. 
Shealtiel M i n e d  Springs, \Via., 152 156. 
Sheboygan Mineral Spr i n ~ s ,  Wis., 152,156. 
Shee'n Spa, N. Y ., 30. 
Shelby Cba1,ybeate Springn, Tenn., 101. 
Shelby Springs, Ala.. 90. 
Shelbyville Thermal Well, IgC, 137. 

Salt Springe, Mo., 106. I Sheldon Spring, Vt., I0,21. 
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T. 

Tahoe Springs, Cal., W. 
Taliaferro Springs, Ky., 110. 
TalMega Sulphur Spring, Ala., 90, S8. 
Tallahatta Springa, Ah., 90. 
Tally's Springs, Va., 57. 
Tarpon Springs, Fla., 66. 
Tar Spring, Luwrence Co., Ah, 90. 
Tar  Sprinyq Dickmn Co.. Ah., 90. 
Tar  Springs, Ind., 137, 130. 
Tar Sprioga. Eane., 172. 
Tar Springs, Ky., 110. 
Tasqiara  Hot Springe. Cal.. 208. 
Tata'a Epmm Spring, Tenn., 102, 105. 
Taaawa Springs, Ohio, 132 
Taxlor's Springs. Ala., 91.94. 
Taylor's Springs. V r  8ss Idawmstt. Mineral 

Springs. 
Tazewell Sulphur Springs, V a ,  57. 
Tecnmaeh Snlphur and C h a l y b a b  Springs, Ah., 
91. 

Tellnlah Mineral Springs, Win.. 153,158. 
Tennessee, m i n e d  springs of, W-106. 
Term Hanta Arteaian Well, Ind., 187, 110. 
Terries Springs, Tenn., 102 
Texae, mineral springs ef, 124-128. 
Texas Sour Springa Tex., lZ7. 
Thermal Acid Springs of Coeo ELsnp,C.L,2&9,2lO. 
Thermal Spring, Utah, 186. 
Thermal Weila. Wash. Ter., 218. 
Thomae Mineral Spring, Ark., 121. 
Thomas's Mineral Wells, Ind., 137,110. 
Thorp's Springe, Teuca, 121. 
Three Springs. Pa., 45. 
Thundering Spring, Ga.. 82 
Tilford'e Mineral Well. Tenn.. 102, 11. 
Tipton Well, Miee..M. 
Todd Spring. Ala., 91. 
Togas Spring. Me.. 14. 
Tolrnae Springs, Cal., 208,214. 
Tomichi Hot Springs. Colo., 190. 
Trentbam Spr in~s ,  Ga., %2. 
Trice's Salt Sillpbur Well, Ky., 110,117. 
Trimble Springn, Colo , 190. 
T ~ i n i t y  Springe, Ind., 137,139. 
T ~ i p p  Springe. Colo., 190. 
Triton Spring (Saratoga), N. Y., 30,40. 
Tule River Soda Springe, Cal., 209. 
Turkey Chalybeate Springa. Ark.. 121. 
Turner Springs, Fla., 86. 
Tnflcan Springs, Cal., 209. 
Twin Springa. Idaho, 182. . 
Twin Springe. Mo., 107. 
Tyree'e Spring. Tenn , 102. 

u. 
Ukiah Vichy Springs. Cal.. 209.213. 
Uncompahgre Springs. Colo., 190. 
Undine Spring. Utah, 188. 
Union Spring (Baratogn), N. Y., a0,41. 
Union Springs, N. Y., 31. 
Union Springs, Va., 57. 
United States Spring (Ballston), N. Y., Z7,33. 
United StatesSpring (Saratoga), N. Y., 30,41. 
Unitoga Springq N. 8 .  8ss Unity Springs. 

Unity Springq N. E, 17,1& 
Upper &dn Springs. Oreg.. 216. 
Utah, m i n e d  springs 0<186187. 
Utah HotSpr ln~s ,  Utah, 166.187. 
UUey &&era1 Spring, Win., 153,Wl. 

V. 

Vdhermom Springs, Ala.. 01. 
V d e j o  Salphnr Springs, Cal.. 209. 
Valley View Spring& V a ,  57. 
V d o n i a  Springe, N. Y.. 31. 
Van Cleave Mineral Springs, In&, UW, 140. 
Van Patten's Spring, Ark., 121. 
Variety Springs, Va., 57. 07. 
Vermont, mineral springe of, 18-FZ. 
Vermont Spring.?., Vt., 20. 
Vernal Springe. Miss., Q0. 

Verona Mineral Springs, N. Y., al, 84. 
Vemaillea Mineral Springs. Ill.. 143,lU. 
Vesta Spring, Win., 153,158. 
Vicby Spring (Ssl'f~toga), N. Y., 3441. 
Vichy Springs of New Almaden, CaL, 209,Zl.l 
Vickerman Springs. Ind.. 137. 
Victor Spring, N. Y., 31. 
Vienna Spring, Me., 14. 
Vine's Springs, Ind., 137. 
Virgin Hot Springs, Utah, 186. 
Virginia, mineral spring8 of, 54-68. 
Virgin River. Nev., 200. 
Volcanic. Springs, Cal., 209, 214. 
Volcanic Springs, Nev., 200. 
Voris & CO.'s Artesian W d l  Ill., 143. 

W. 

Wabnnka Springs. Nev., 200. 
Waknlla Spring, Fla., 86. 
Wallawhatool~ Alum Springs, Va., 5 7 , a  
Walley'a Hot Springs, Nev., 200. 
Welnut Hill Mineral Well, Ky.. 109,117. 
Walton Spring (Saratoga). S. Y., 80.41. 
Wamduska Lake, Dak., 160. 
Ward'e Hot Spring, Granite Mountain, Nev., 200. 
Warm and Hot Springs, Utah, 186. 
Warm Spring, Fh . ,  88. 
Warm Spring, near Granite Mountain, Utah, 166, 
187. 

Warm Springs. Ark., 121,122. 
Warm Springs, on Little Owen's Lake, Cd., 209, 
213. 

Warm Springa, G a ,  82,85. 
Warm Springe, Idaho, 182. 
Warm Springs, Md., 52. 
Warm Springs, Nev., 200. 
Warm Springs, N. Mex., 195. 
Warm Springe, N. C., 70,78. 
Warm Snlphnr Springs. Cd., 208. 
Warm Sulphur Springs, Nev., 201. 
Warm Sulphur Springs. Rio Pajarito, N. Mer.,lE& 
Warm Snlphnr Springa, Va., 57,68 
Werner's Ranch Spring, Cal., ZOO. 
Werner's Spring, Nich., 140,150. 
Warren Springs, Vt., 20. 
Warren White Sulphur Springe, N. C.,7& 
Warwick Neck Mineral Springs, R. I., 24. 
Warwick Spring. N. J., 4!4,43. 

(363) 
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Waahingtm Bell's Sulphur Spring#, Ky., 110 White Sulphur Well, Ky., 110. 
Wdinpton  lithie wall (Bsll.ton), N. Y., m, / W i l b  springq C d ,  200. 
Washington Sprinya (9aratoga), N. Y., 80, U. 
Washington Springa, Va ,  57. 
WashingtonTerritory. mineral springsof, Zl7,2l& 
Wasson's C h a b h t e  Springe, XU., 148. 
Waterloo Mineral Spring, Ah., 01. 
Watarloo Mineral Well, Wia., 158,167. 
Waterman's Springs, Cnl, 200. 
Watkina'a Artesian Well, Iowa, 182, 168. 
Watson's Springs, Go., 82. 
Wayland Spring, Va ,  57, 88. 
Wayland's Springs, Tenn., 102. 
Weaver Well, 'Per., 127,128. 
Webater Salt Sulphur Springs, W. Va,  70. 
Weem's Springa, Tenn. 6ed Bon Aqua Springs. 
Welah Springs, La.. 124. 
Weldon Springs, Vt., 20. 
Wellsville Warm Springa, Colo., 100. 
Werner's Warm Springs. Mont., 170. 
Weesington Springs, Dak.. 180. 
Wesson's Iron Spring, Fla, 86.8'7. 
West Baden Springs, Ind., 187,141. 
West Bethel Spring, Me., 14, 15. 
Western Baratoga Springs, IIL, 148. 
Weetern Stetee, mineral eprings of, 17-. 
Went Nmhville Snlphnr Well, 10!d,106. 
West Newfleld Spring, Me., 14. 
West Saratoga Springe, Ind., 137,140. 
West's Mineral Spring, Ah., 01. 
Weat's Spring, S. C., 80. 
West Virginia, mined  spring# of, 618. 
Whelm's White Sulphnr and M i n d  Sprlnp, 

Nev., 201. 
Whimenant Chalybeata Springs, Ark., 121. 
White Clifl Springs, Ten& 102,106. 
White Creek Springs, Tenn., 102.106. 
Whito Fern Springs, Tenn., 102. 
White Yonntgin Mineral Spring, N. 8, 17, 18. 
White Rook Spring. Win., 153,157. 
White Spnngs, Mise., 88. 
White's Springe, Miss., 06. 
White Sulphur Mineral Spring, Ky., 110. 
White Sulphur Bpring. Fla., 88, 87. 
White Sulphur Springs, Ah., 01. 
White Snlphnr Springs, Ark., 121. 
White Sulphur springe, Saint Helenq C.L, 208, 

214. 
White Sulphur Springs, Ga,  82. 
White Snlphnr Springs, Ind., la7. 
White Sulphur Sprinp, Ky., 110. 
Whita Sulphur Springa La., 124. 
White Snlphnr Springe, a s . ,  06. 
White S ~ P ~ W  Sprfngs, Benton Co., Mo., 167. 
White Snlphnr Springs, Baht Clsir Co., No., 167. 
White Snlphnr Springe, Mont, 170,180. 
White Sulphur Springe (8.rabk), N. Y., 80. 
White Snlphnr Springs, Adam8 Co., Ohio, 182. 
White Sulphur Springe, Allen Co-, Ohio, 182. 
White Sulphur Springs, DelawueCa, Ohio, 182. 
white sulphur s p h g q  oreg., =a 
White Bnlphnr Springe, Tern., 10). 
White Sulphur Sprlnp, Tex., E?7. 
WhIte Sulphnr Springs, Va,  67. 

Wildwood Springe, P a ,  6. 
Wilhoit's Soda Springs, Omg., 216,217. 
Willhe 'a  Mineral Well, Ky., 110, 117. 
William's Sulphur Spring, Wia., 168. 
Williamaton Ypringd, S. C., 80. 
Wilson's Mineral We]& Tex., 1'2'7. 
Wilson's Saline Chalyheate Spring, Ky., UO, U8. 
Wilson's Springs. 8. C.. 80. 
Wilson's Thermal Spring, Va,  57. 
Wilson's White and Red Sulphur Springe, X. O,, 

76. 
Winchell, Alexander, on mineral sprhga of Mloh- 

ipan, 145. 
Winoheater Snlphnr Springs, 102. 
Windnor Sulphur Springs, Md., 62. 
Winston Springe, Mlas., 06. 
Winconsin, mineral springs of, 161-161. 
Wine's Spring. N. C., 78. 
Witherspoon Mineral Springe, Ark., l!8L 
Witherspoon Spring, ALP, 01. 
Witter'e Springs, Cal., 200. 
Wittebnrg Mineral Spring, Ark., M. 
Witt's Springs, A r t .  121. 
Wolford's White Snlphnr Springs, Pa,& 
Wolf-Trap Lithia Springs (well), Va.,Bl,a 
Wolley'a Springs, A h ,  00. 
Wood's Springs, Tenn., 102. 
Woolley Springs, Ark., 121. 
Wootnn Well& Tex., 127.128. 
Wyandot Magnetic Well. Ohio, 182. 
Wymudotte Cfas Wells, Kana., l72,17& 
Wyendotte Spring, Ind., 1 3 7 , l U  
Wynndottemhite Sdphnr Spring, Xi&., lld, UL 
Wyndham Springe, A h ,  01. 
Wyoming, mineral springs of, 188,lW 
Wyeer's Spring, Tex.. 127. 
Wytheville Springe, Va,  67. 

Y. 

Yscnm Spring, N. H., 17. 
Yadkin Mineral Springs, N. C., T& 
Yatea Mineral Spring, Ky., 110. 
Yatee Sulphur Springs, N. Y., 81. 
Yeager'e Springe, Tenn., 102. 
yellow spmg. N. Y., 31. 
Yellow Spnng. Greene Co., Ohio, 188,m 
Yellow Spnngs, Clarke Co., Ohio, 183 
Yellow Springs, Pa., 46. 
Yellowstone National Park Springe, Wy& 11)(. 
Yellow Sulphur Springe, Bloant Co., Tum.lOL 
Yellow Sulphur Springe, Carter Co., Tmm,lOl 
yellow Sdphnr springs, va., 61, 
ydvi,,mn spring, gy., UO. 
York Sulphur Springq P a ,  45. 
Yonngls springs. ~ y . ,  n o .  
yp8il,,,,ti m e r a l  sphgs,  m& 
Ypihuti  Mined  well, ~ i o h . ,  1(r0. 

z 
Zsm Zem Springs, Cd., 809. 
Zoatac Springs, No., 167. 
ZonLpn Springq Ill., 1 4 8 , l U  
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