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CHAPTER 1.

INTRODUCTION.

Tt has not been possible to collect and analyse the waters of
all the mineral or reputed mineral springs of the state, and it
must not therefore be understood that the analyses given here-
with represent fully all our mineral waters. It has been neces-
sary in doing this work to do, not what was most desirable,
but what was expedient, and analyses have been undertaken
only as the collection of the water samples became conve-
nient during the course of geologic investigations which
brought some member of the Survey near the springs. In
only a few instances have special trips been made to collect
samples of water. In a few cases persons interested in cer-
tain springs, the waters of which it was not otherwise con-
venient for the Survey to have collected, have paid the ex-
penses of having some member of the Survey get the samples.

' ‘ In cases of waters in which precipitates are formed after
standing these precipitates have been used in the analyses and
regarded as essential parts of the water.

The water analyses made by the Survey embrace :

I. Quantitative or mineral analyses for determining the min-
eral matter held in solution (Chapters I and III).

II.  Qualitative analyses or tests (Chapter IV7.

ITI.  Sanitary analyses, made for determining the potability
or fitness of waters for domestic use (Chapter V).
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Besides the analyses made by the Survey there are here
brought together nearly all the quantitative analyses known to
have been made of Arkansas waters. The results are all re-
duced to grains per United States gallon in order to make
them comparable with the Survey’s results. In such cases the
authority is mentioned and the name of the analyst is given
if it is known.

Many qualitative analyses were made by Elderhorst and pub-
lished in Owen’s reports. A few of the more important of
these are given in this volume, but most of them have been
omitted, either on account of their lack of importance or be-
cause the locations of the springs are not given.

Method of making the analyses.—A complete mineral analy-
sis consists essentially in the quantitative estimation of all the
substances contained in the solid residue left on evaporation of
a definite quantity of the water. An exception must, of course,
be made of gases which would escape on evapotation, and
which must therefore be determined in the natural water. For
this reason the analyses of gas-bearing waters make no claim
to be more than they are, for it has not been possible in all
cases to make the gas determinations at the springs. The
analyses of such waters must therefore be taken only for what
they are worth.

The amount of total solid material in solution given sepa-
rately after each table was determined by weighing the residue
left on evaporating a definite quantity of water, and dried at
about 212° Fahrenheit.  Unless otherwise stated, the analyses
given in this report have been made at the Survey’s laboratory
at Little Rock, by Dr. Richard N. Brackett, chemist of the Sur-
vey.

Statement of vesults—The method of stating water analyses
followed in this volume has not been adopted without due
consideration of its objectionable features. * Careful chemists
naturally hesitate to give in detail the “hypothetical combi-
nation” ofsthe substances found in a water analysis. Yet to
give the simple elements as they are actually determined would
not convey any idea to the mind of the average reader; for
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this reason there are given both the materials found and the
combinations in which these substances probably exist in the
water. In this way the chemist can see just what has been de-
termined, while in the “hypothetical combination” the aver-
age reader will get, or will think he gets, a clearer idea of the
substances in the water,

Chemists would also prefer to have the results given in grams
to the litre, the method commonly used nowadays. But while
the value of uniformity in giving such analyses is realized, it is
thought that it is, in this case, more important that the readers
shall comprehend the statements, and it is believed that they
will get a better idea on the whole from the method here fol-
lowed, namely grains per U. S. gallon of 58,372.175 grains*
or 231 cubic inches, than if grams to the litre were used. More-
over chemists always have the advantage of being able to
convert the terms used in the report into those in use among
chemists, while the general reader cannot be expected readily
to make such conversions,

Each analysis is divided into two parts, the first giving the
chemical compounds as they probably occur in the water, the
second showing the constituent elements actually found by
analysis, and from which the compounds are calculated. The
column of percentages shows the percentage of each element
or compound in the total amount contained in the water;
care should be taken not to mistake these percentages for per:
centages of the water,

The common springs—Arkansas is a well watered state,
Besides the springs of which analyses are gi.vcn in this report,
hundreds of beautiful, frec—ﬂowirig springs of excellent water
gush from hillsides and valleys in all parts of the state. In
the limestone region north of the Boston Mountains, such
springs are especially abundant, large, and beautiful. They are
not mineral waters, properly speaking, but they are more val-

*According to a recent determination by Prof. Wm. P. Mason of the Rensselaer
Polytechnic TInstitute (J. Anal. Chem. IV, 121), the number of grains in the U. S,
gallon is 58,334.946. The figure used in these analyses is the one in common us;
still, and is, for practical purposes, sufficiently accurate.
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uable than if they were. Some of these springs are so big
that they are utilized for driving mills, cotton gins and other
machinery, and as their discharges are subject to little or no
fluctuations throughout the year, they are free from the dan-
gers of freshets and the risks of drouths. Such are Loster’s
Spring, six miles west, and “Big Spring,” six miles northwest of
Batesville ; another on Mill Creek, Stone county ; one at Marble
City, Newton county ; another on Rush Creek,* Marion courty,
and one at Silver Spring, Benton county. At Mammoth
Spring, in Fulton county, one of the finest water powers in the
country is furnished by an enormous clear water spring.

Besides these truly gigantic springs, no one who travels
_ through north Arkansas can fail to be impressed by the great
number of large and beautiful springs to be found at every
town and village, to say nothing of those at almost every farm
house. Especially worthy of mention are the springs at Big
Flat, Lone Rock, Harrison, Bellefonte, Valley Springs, Western
Grove, Yardell, Marble City, Francis Postoffice (Bear Creek
Springs), Berryville, Whitener and Spring Valley.

Fortunately, the Survey has made an analysis of a type of
these fine springs—that of Valley Springs, Boone county.
That analysis shows the water to contain only 15 grains of
mineral matter to the gallon, almost all of which is carbonate
of lime.

There is also an abundance of springs whose waters are re-
markable for their purity; such are the Crescent Spring at
Eureka, Carroll county, and Elixir Spring at Elixir, Boone
county. , These springs contain less than six grains of mineral
matter to the gallon. It should be noted in regard to these
two springs in particular, and the same is no doubt true of
many other springs in that part of the state, that their waters
pass down through cherts, rocks that have but little easily sol-
uble matter in them, and this is no doubt the reason of their
great purity.

Running across north Arkansas from Batesville to the

*The big spring near Rush post-office is om the line of Rush Creek fault.
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{ndian Territory line, near Tolu post-office, in Washington
county, is a formation spoken of in the Survey’s reports as the
Batesville sandstone;; it is the coarse, yellowish brown sand-
stone on which and partly of which Batesville is built. Several
other towns of north Arkansas are built on this same sand-
stone; namely, Marcella, Buck Horn, Mountain View, Big
Flat, Marshall, St. Joe and Green Forest. The object in re-
ferring to this sandstone at this time is to call attention to it as
a valuable water reservoir. The towns mentioned above get
their water supply from wells dug in this Batesville sandstone;
the water is soft, cool and abundant. ~
The use of mineral waters.—It is a popular belief that min-
eral waters are “ nature’s remedies,” and that as they are good
things the more one has of them the better. The analyses of
our mineral waters show that some of them contain large quan-
tities of Epsom salt, Glauber’s salt, and common salt. Now no
one would suppose for a moment that the habitual daily use by
a2 healthy person of large quantities of these salts could be
anything else than injurious. Epsom salt is Epsom salt, and
its physiological effects are the same whether one takes it from
a sparkling spring in the mountain or from the bottles of a
drug store. Some of the mineral waters of the state are
highly charged with such ingredients; every gallon of the
Potash Sulphur water contains 33 grains of Glauber’s salt;
every gallon of the National Spring water at National, Logan
county, contains 33 grains of Glauber's salt and 46 grains of
Epsom salt; every gallon of the water from Howard’s
mineral well at Sharp’s Cross Roads, Independence county,
contains 160 grains of Glauber’s salt and 115 grains of Epsom
salt. Such waters should not be used without some refer-
ence to what they contain. It is not meant to imply that these
and similar wa‘ers are dangerous, but simply that they have
important medicinal properties, that they should be used as

medicines with discrimination, and that those who have no

need for such medicines should not use them. It should be re-
membered also that whether a water is a good or bad one
for general use depends, not on the amount of matter it
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holds in solution, but rather on the quality of. that matter.
The waters containing carbonate of lime and the chalybeate
waters are generally good ones, but the habitual use of mag-
nesian waters is injurious to most persons, in spite of the fact
that they may be beneficial to the same persons at times
when they stand in need of such remedies. And because one
can advantageously drink large quantities of the waters of Eu~
reka Springs, Elixir Springs and Hot Springs—waters con-
taining but little mineral matter in solution—it must not be in-
ferred that he can drink like quantities of strong magnesian
waters with similar effects.

CIIAPTER 1L

Tue WATERS oF THE HoT SPRINGS.

The waters of the Hot Springs claim the place of first im-
portance in any consideration of the medicinally valuable
waters of the state. For a great many years these waters have
been used by people from all parts of the country with result
that merit the serions attention of everyone, and strike the ordi~
nary observer as nothing short of marvelous.

The Geological Survey undertook the chemical analyses of
the waters of the principal ones of these hot springs in Octo-
ber and November, 1890. Analyses were made of the springs
popularly known as “Egg,” “ Rector,” “Big Iron,” ““Ral,”
“Alum,” “Old Hale,” and “ Magnesia "—the principal ones
in use.

It is the custom to speak of a large number of the hot
springs, variously estimated at from fifty to seventy; but while
hot water does issue from the ground at as many or more
points, it is hardly worth while to dignify each of these trick-
ling streams with the name spring. Those mentioned below
are the ones and about the only ones in common use.

The discharge of some of the springs was determined for the
Survey by Mr. Howard D. Mitchell, City Engineer of Hot
Springs, and the results of the measurements are given in con-

~ nection with the analyses.

For the purpose of determining the effect of piping the hot
waters one analysis was made of the water used at the Rocka-
fellow .bath-house, which receives its supply from the Egg
spring, about 1800 feet away. The Isa.mple was drawn from
the hydrant in bath room No. 1. With this exception, when-
ever it was possible, the water used in these analyses were col-

lected directly from the spring. In the case of the Ral, the

spring itself was not accessible, and the water was therefore
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collected as near the scurce as possible, which was at the end
of the 60-foot iron pipe ttrough which the water enters the
distributing tank.

The water of the Magnesia spring was collected from the
stream flowing through the brick discharge pipe beneath the
Magnesia bath-house. The stream is shallow and the water
had to be filtered before it could be used.

In each case a little more than eight gallons of the water
were concentrated by evaporation to about half a pint. This
part of the work was done in a temporary laboratory, a room
for which was kindly furnished the Survey by Mr. Albert
(Gaines, in the New Rector bath-house, adjoining the Arlington
Hotel.* The samples were collected by the Survey, and the
evaporation” made between October 24 and November 10,
1890 ; the’analyses were completed at the Survey’s laboratory
at Little Rock.

The_ temperature determinations were made nearly every
day, from October 24 to November 10, at the points from
which the water was taken. The thermometer used in taking
temperatures was afterwards sent to the office of the Superin-
tendent of the United States Coast and Geodetic Survey at
‘Washington where its graduation was carefully corrected, and
the’corrections were applied to the recorded temperatures.

Dr. Brackett furnishes the following notes regarding the
methods followed in making the analyses: All determinations
were made in duplicate. The following substances were looked
for beside those mentioned in the constituents found: arsenic,
antimony, copper, lead, tin, caesium, rubidium, thallium. Lith-
ium was determined spectroscopically, no chemical determina-
tion being attempted. - There was not enough bromine, iodine
and aluminum for estimation.

The methods of Gooch and Whitfield used in their analyses
of Yellowstone waters were followed in the main. All the

*The Survey is indebted to Hon. E. W. Rector of Hot Springs; to Hon. Frank M.
Thompson, Superintendent of the Reservation, and to Mr. S. H. Stitt of the Arlington
Hotel, for assistance kindly rendered in connection with the analyses of the Hot
Springs waters.
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waters are colorless, tasteless and odorless, and have neutral
or faintly acid reaction ; owing to the presence of free carbonic
acid they are sparkling and pleasant to drink.

The carbonic acid is in every case calculated as that neces-
saty to satisfy the elements left over after all the chlorine and
sulphuric acid have been used up. In calculating the hypo-
thetical combination all the chlorine has been given to the
sodium ; the sulphuric acid has been given to the iron, potas-
sium, and sodium in the order mentioned ; and the elements
remaining have been calculated as carbonates. The silica has
been left as such. The carbonic acid, free and for bicarbon-
ates, represents the difference between the combined and the
total carbonic acid. The analyses of waters from each indi-
vidual spring are given below, while in the table at the end
the results are grouped together for more ready comparison.

Origin of the high temperature of the water.—There is natu-
rally much curiosity on the part of visitors to Hot Springs re-
garding the cause of the high temperature of the waters. In
the Yellowstone National Park where hot waters abound, the
activity of igneous agencies offers a ready answer to such ques-
tions, but in Arkansas, where nearly all the rocks to be seen
are of sedimentary origin, there is no evidence of recent vol-
canic activity, and such an explanation of temperature is not
therefore so readily accepted. Some of the theories advanced
to explain the hot waters are interesting only as curiosities,
and are not mentioned here as having any other value. For
example, it has been suggested that the heat comes from coal
burning beneath the surface of the ground. It is perhaps
enough to say that the Coal Measures to which coal is con-
fined in A:kansas lie far to the north of Hot Springs, and that
the hot waters come up through Lower Silurian rocks which
-contain no coal.

Of the theory that the heat may be produced by chemical
action it may be said that the water itself gives no evidence of
its having received its temperature in this way, its chief con-
stituent being caibonate of lime.

So far as the geology of the region is concerned, if there
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were no hot waters in the vicinity none would have been an-
ticipated on geologic ground alone. But the water being hot,
it seems most probable that its heat is derived from coming in
contact with masses of hot rocks, the cool edges of which may
or may not be exposed at the surface.

In entertaining this view one must entirely set aside the
possibility of any historically recent eruptions. The story
told by one writer of his having seen.a volcanic outburst and
streams of molten rock near Hot Springs* seems to be alto-
gether improbable, for there is no evidence whatever of any
such recent eruptive action, and such an eruption could not have
taken place without having left readily recognizable traces.
There are eruptive rocks near Hot Springs, however, though
they are inconspicuous and are seldom seen by the visitors, and
they certainly were not erupted within the past hundred years.

General conclusions—These analyses of the waters of the
hot springs appear to warrant the following conclusions :

I. The waters of the hot springs are very pure. On an
average the several spring waters contain 12.94 grains of ma-
terial in solution to the gallon. Of this material nearly 60
per cent is carbonate of lime, over 21 per cent is silica, g per
cent is carbonate of magnesia, while the remainder is chiefly
chloride of sodium (common salt), sulphate of soda (Glauber’s
salt), and sulphate of potash.

II. There is but little difference in the composition of the
waters of the various springs.

ITI. The positive therapeutic qualities of these waters are
due to physical rather than to chemical properties.t

IV. The waters may be piped without much loss of heat
and without seriously injuring their medicinal value.

One may sometimes hear of the electric and magnetic prop-
erties of the hot springs waters; it is scarcely necessary to say
more on this subject than that such ideas have no basis in fact,

*New Vork Medical Repository, Vol. III., 1806, pp. 47-50.

11t is worthy of note that with the exception of the silica constituents there is.
but little difference in chemical composition between the waters of the hot springs
and that of the Big Chalybeate spring near Hot Springs.

THE WATERS OF THE HOT SPRINGS. Ir

They spring solely from the general disposition of people to-
surround such phenomena with mysteries.

ALUM SPRING.

Hypothetical Combination.

8l

. gE | 5%

Constituents. il £

= -

S &
Silica (SiO2)eseen.s L R 2.47 22.01
Chloride of soda (NaCl).............. .31 2.76
Carbonate of soda (Na2COg)..... s .01 .09
Carbonate of magnesia (MgCOs) ..veue. 1.07 9.54
Carbonate of lime (CaCOs)...... Ty 6.66 59.36
Sulphate of soda (NagSOy).evuvn.vnnnns 43 3.83
Sulphate of potash (KzSO4) ...... v .25 2.23
Sulphate of iron (FeSO4)...uvinrnn.nnns .02 .18
Total \ieviiiinnnnnnnnns Geresiaeas 11.22 100.00
Found

Silica (S102) cvvervevvresnsrrannraons . 2.47 22.01
Sodium (Na)........ SR R R 27 2.41
Potassivm (K).....ccenne Ceesresaianes I .08
Magnesium (Mg)..veiivnannns cer wesa .30 2.67
Calcium (Ca).erueevrsasiaraane s L 2.66 23.71
Lithium (Li) ........ Cereranneraes trace trace
Tron (Fe) v einesomnninmness s .01 .09
Aluminum ; manganese (Al; Mn) traces traces
Sulphuric acid (SO4)....... idamy i .44 3.92
Carbonic acid (CO3),.eevvninnnnarennas 4.77 42.51
Bromine ; iodine (Br; L)...vvv vvinan, traces traces
Chlorine (Cl)...evvvvnnas agl 69
Phosphoric acid (P20s).ceevven.. s vees| trace | trace
Tl bsrnniivms, o LS. 11.22 | 100,00

Amount of water used for analysis, 8.25 United States gallons.

Temperature, 115.88° F,

Total solid material in solution dried at 230° to 239° F. (110° to 115° C.), 13.12:
grains per U. S. gallon.

Carbonic acid (CO), free and for bicarbonates, 5.12 grains per U. 5. gallon.
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EGG SPRING.
BIG IRON SPRING.

Hypothetical Combination.
Hypothetical Combination. .

| .2
55 5% Constituents. w Wi l Sa
. ] e . O
Constituents. 2‘m E3 =) 5 £
£5 | ° e,
IC) A = i | 8
- ) P 65 21.835
Silica (S102) v vrarenvernrnnnes oaes 2
Silica (Si0z) . ..vveirivnannnss R 2.64 20.19 Chloride of soda (NaCl). ........cvoves 2 | f'g?
Chloride of soda (NaCl}. ........... i .28 2.14 ] Carbonate of soda (N.agc_Oa) ............ W13 .65
Carbonate of soda (NagCO3) ... ...t .03 | .23 Carbonate of magnesia (MgCOs)........ Ll% 9.85
Carbonate of magnesia (MgCOs3)........ I.21 | 9.26 Carbonate of lime (CaCOs). vevrvernnns 7'2( 52'
Cabonate of lime (CaCO3) ............ 81.3 | 62.20 Sulphate of soda (NagSO04) ...veanrnenn. .36 z.gg
Sulphate of soda (NasSQOy)..... Spiere e .37 | 2.83 Sulphate of potash (KsSO4)..vuvrennnn. -Zg g
Sulphate of potash (KsSOs) vivivunn.... 34 2 60 Sulphate of iron (FeS04). .vvuevennnnnns " 00 _7774?.
Rulptiste.of oo (eSO} s eSS s ?—'54 Total. . i e i cmarienainn vt 12.13 100 ©O
i L R 13.07 | 99.99 S ——
' Found,
Found RN _|_ = T B
Silica (S105) +eevgevrarrenanronses sl 268 i 2;2525
Silica (SI05) .vuwe woreommmmniannsams - J o 264 20.19 Sodium (Na) . vvverenienianer coneen ’ 27 | G
Sodium (Na)....... i R, veress 24 1.84 s Potassium (K)..oovoiriviincinnniann W11 | 2-3
Potassium (K)....... CEr e e 15 1.1§ Magnesium (Mg)..coovvvurrniaiianinn | -3.3 -5 > g
Magnesium (Mg).......vuviunnn. vl -34 2.60 Calcium (Ca). .ouevvvverronecnneen) 2:9 \ 3-;;93‘:
Calciniii (Ca)u oowerssivunarss i 2.85 21.80 Lithium (Li).covvnovvnnannenaianoeees i 17
B T 3 S trace trace e T ) J T T .02 | ok
IrON (F€) . uiuneeinies v avieneenanan. .03 .23 Aluminum; mznganese (Al; Mn)....... traces =
Aluminum; manganese (Al; Mn).......| traces traces Sulphuric acid (SO4).....ovevieenes '42 l 3':3
Sulphuric acid (SOy)....vvn veiirvnnnss .49 3.75 Carbonic acid (COs) .oovvvvuniinninnn 5.2 g—g;:es
Carbonic acid (CO8). v nvrueennursnons 6.16 | 4712 Bromine ; iedine (Brj I) ........ sl SEREEL s
Bromine; iodine (Brj L)..vveennnn.. traces traces Chlorine (Cl) ovneenennnriinaennnnnn —_.E s
Chlorine (Cl)..ceuiiiuvnviinrnnans Cee a7 I 3f> T Tl e e ‘ 12.11 100.00
Total........ T o S S | 13.07| 100.00 ! | IS
| .

Amount of water used for analysis, 8.30 United States gallons.
Amount of water used for analysis, 8.24 United States gallons. )

Temperature, 144.68° F. .
Temperature, 146.48° F. i . Total solid material in solutiop dried at 230° to 23¢° F. (110° to 115° C.), 13.12"
Total solid material in solution dried at 230° to 239° F. (110° to 115° C.), 12.94

i U. S. gali grains per U. S. gallon.
-graics per U. S. galion.

Carbonic acid (COg), free and for bicarbonates, 4.17 grains per U. S. gallon.
Carbonic acid (CQxz), free and for bicarbonates, 3.63 grains per U. S. gallon,

Discharge of the spring from 240,000 to 250,000 gallons every 24 hours.
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MAGNESIA SPRING,. ) OLD HAL'E SPRING.
Hypothetical Combination. Hypothetical Combination.
ot ¥ | 33 vs | %3
onstituents. = 2 : A~ £
ents i ‘ g g Constituents. a0 § g
. ,':S | e 'q D‘ [T
&= | 4 Eodd
| g cotlh
Silica (S]Oz) ....... 2.62 ! 22 ey .
(Si0g2) e wehidFuzacainze atese ; 62 | .30 Silica (S102) v veveevrsans ammasaene G| 2,59 22.06
ghlgnde of fsodg. (NaCl)........ erane .26 | 2.21 Chlori{de of )soda (NaCl)...... S 24 2.04
Carbona:e 0; pea Qs) s evennnnn 06 | -51 Carbonate of soda (NagCOs). .. ovvunnns .06 .51
Carbonate of i:pagnesla (MgCos) vvuuun.n 1.20 10.21 Carbonate of magnesia (MgCOs)........ 1.03 8.77
it e (CaCOs)..cvuvnnnnnn. 6.85 58.30 Carbonate of lime (CaCOg)....... RN B 1 60.82
Sulphate of soda (NasSO4)..eueeun.n... 41 : f soda (NasSO 42 .58
Sulohate of Hotash (K 349 Sulphate of soda (NasSO4).evuvenvninnns 4 3.5
e ol 230 Suiphite of Potasi(Ks804) vsnx +ves i e E -4
P ron (FeSOg).uvnnnnnn.., .08 68 Sulphate of iron (FeSOs) ...vovuavnnnn : .07 .60
Total ..... R S SR 11.75 | 100.00 Al Rt S e e ! 1174 | 100.00
\ |
Found. Found
I : i
Silica (S108) veuvuvueroenersrnnsnn..s| 262 | 22.32 Siltea (SI0R)s dnsnyipos b SR ceer.| 289 | 2204
Sodium (Na)....vvuuiiiiivinninnn... ‘T 26 2.31 Sodium (Na)...... excrasss sls ocssanalid tenezt .26 2.21
Potassium (K)..... o ‘ 12 1.02 Potassium (K)...vuiuiranenrinnennn tein ) .09 77
Moagnesiom (M2).ouivianin il 34 2.98 Magnesium (Mg) ...... TR TR ) 29 2.47
(':E_il‘cFum (C‘a) ------------------------- ‘ 2.74 23.34 Calcium (Ca)....oveenns S e R 2.85 24.25
Lithium (Li).ooviinceens vvnnennnn,. .| trace trace Lithinm (Li) ..ooviveeiiiiainonnn ‘ trace trace
) W e NEC AN ‘ .03 26 Tron {Fe) i viriidls e e oozt .02 a7
Aluminum ; manganese (Al; Mn) ....... traces traces Aluminum, manganese (Al; Mn.), ... ... l traces traces
Sulphuric acid (S0,). ...... P — L 4.09 Sulphuric acid (SOg) «vaveeeesn .. T R
Carbonic acid (COs)........ e < se00 42.59 Carbonic acid (CO3)  ...vvvennvvernnns \ 5.06 ‘ 43.06
Bromine; iodine (Brj Ij........ =S R traces frnnas Bromine; iodine (Br.; L) ..uuv.vuo....| traces I traces
Chlorine (Cl)......, D TR .- .15 1.28 ; Chlorine (Cl) ........ asaecae e 215 | 1.28
Totales i 555 v R 11.74 | 100.00 11 1 T 11.75 i 100.00
Amount of water used for analysis, 10.92 United States gallons. Amount of water used for analysis, 8.12 United States gallons.
Temperature, 124.88° F. Temperature, 142.9° F.
Total solid materials in solution dried at 230° t0 239° F. (110° to 115° C.), 13.06 Total solid material in solution dried at 230° to 239° F. (110° to 115° C.), 13.47
grains per U. S. gallon. grains per U. S. gallon. F
Carbonic acid (COs), free and for bicarbonates, 5.76 grains per U. S. gallon. Carbonic acid (COg), free and for bicarbonates, 5.60 grains per U. 5. gallon.

Discharge of the spring 52,205 gallons every 24 hours.
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RAL SPRING. RECTOR SPRING.
Hypothetical Combination, Hypothetical Combination.

. ] i S <] %

g g gl 8

c o o i

b = 5 E_-Ea ! © S

Constituents, 2‘:; ‘g’-:g Constituents. P A § -%-

=, [ w

e o ‘ S|
{llea (S108) dovt wmveasmyRRs 2, 22.08 Silica (S102).cvvvrverncrrnnien S 2.59 21.64
gllillf}ar'ic(igelg?)soé;'iN;Cl) ........ A gg 2.53 Chloride of sodium (NaCly ............. ‘ .27 2.25
Carbonate of soda (N2pCO3s)..uvvvuvnnn. .02 A7 Carbonate of soda {Nagc )i \ 0L .08
Carbonate of magnesia (MgCOg)........ I.12 9.77 Carbonate of magnesia (MgCO:) vnn. .. | 1.09 Q.11
Carbonate of lime (CaCOs),....ovvuun.. 6.78 59.16 Carbonate of lime (CaCOs)......... veen 7.28 60.82
Sulphate of soda (N2zS04). .ovvveennnn 2 44 3.84 Sulphate of spda (NagSO04).ovvvverenvnns 45 3.76
Sulphate of potash (KsSOy) ....... ST .26 2 27 Sulphate of yotash (TeoSOM) wmevwvssnisminiae .22 1.84
Sulphate of iron (FES05). .svssssan nss 02 18 Sulphale of iron (FeSO4)..vevieiinninns ) .06 3 :_5..0
Potal o v ile e i el e —467 ioooo TOtBLs ctaspct b s siomiors e Sreia e wisiaains 11.97 100.00
Found Found,
1 .y - l

Silica (Si02) «verencernveneenn. ceeeee| 253 22.08 Silica (8102) vevurnrenerniiiannns, .| 259 | 2L.64
Sodium (Na) ..ovvnnunn .27 2.35 Sodium (Na)....... stei e sttt .26 z.§7
Potassiom (K).....oveue R I .96 Potassium (KI\)'I sesseteaarenes IR -10 2- 4
Magnesium (Mg) ......vunn P .32 2.79 Magnesium (Mg) . <.ovvveeniaeiinann, -31 +59
Caleiim=>{Ca) - oz savrvmodes sedieein 2.71 23.65 Calcium (Ca)useennninninannanns 2.91 24.31
Lithium. .(Li) .evwma st wapiamios T trace trace %—‘Ilh“(l? )(L‘) R LR TR ! tra;: trarl.‘.;

I Fe) iiieiivinrrier cnsancunnansns .01 0. ron (Fe) covviniiiniiniiiiiinnnnnan. ] i i
;]Oul;l-n(ingn; manganese (Al; Mn)........ traces traceg Alumml_zm ; manganese (Al; Mn)....... | traces traces
Sniphuric acid (SO4). :vevsameicrnnn " 3.93 Sulphuric acid (SO4) ...uvvveniinnnenn, 47 392
Carbonic acid (COs) ..... ... e e | 4.88 |  42.58 Carbonic acid (COg). ...vvvnenn . vewnes 515 43.02
Bromine, iodine (Br.; L)........ ..., traces fraces Bromine; iodine (Br; I).......... eeean|  traces traces
G100 Tl 6 el ey .18 1.57 Chlorme(C]),.l_.,___.,,,.,.,,..,_._,K .16 1.34
G TR Pt o it 1146 | 100.00 1 I ST . R S N, ® 11.97 | 100.00

Amount of water used for analysis, 8.23 United States gallons.
Temperature 139.28° F.

Amount of water used for analysis, 8.06 United States gallons.

Temperature, 139.28° F.

Total solid material in solution, dried at 230° to 239° F. (110° to 115° C.), 12,07
grains per U. S. gallon.

Carbonic acid (COg), free and for bicarbonates, 4.07 grains per U. S. gallon.

Total solid material in solution, dried at 2.30° to 239° F. (110° to 115° C.), 12.83
grains per U. S. gallen.

Carbonic acid (COg), free and for bicarbonates, 4.57 grains per U. S, gallon.

Discharge of the spring 18,000 gallons every 24 hours.

2G-W
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ROCKAFELLOW BATH-HOUSE.

Hypothetical Combination.

£ | w3

5% | o3

Constituents. gw *é‘ g

R

& v
Silica (Si02)ieviasrons ssernreraranss 2.56 22.03
Chloride of soda (NaCl) ........ wiwieibininin .28 2.41
Carbonate of soda (NagCOs)..euvivnnn., .01 .09
Carbonate of magnesia (Mg COg)........ 1.09 g.38
Carbonate of lime (CaCOs).eieniivearnen 6.97 59.98
Sulphate of soda (NagSO4) vuuuvvusnaits 42 3.61
Sulphate of potash (KsSO4) cvvvuunrnens .23 1.98
Sulphate of iron (FeSO4) vovuusvrnrnsn. .06 52
Totaliuussieaevassesasnnssasaniis 11.62 100 00
Found.

Silica (Si0g)...... cee wanaaasresasanse 2.56 22.03
Sodium (Na) .veveen. NN acii .25 2.15
Potassium (K)........... ceraaaees .. .10 .86
Magnesium (Mg} ..... B sl W sy e .31 2.67
Calcium (Ca) . T T T o 2.79 24.01
Lithium (Li).oveiin i viiniieeinainn trace trace
Tron (Fe) vevrunaeenrenesnornennnnrnns .02 .17
Aluminum ; manganese (Al; Mn) . «os| traces traces
Sulphuric acid G107 PRI S 45 | 3.87
Carbonic acid (COg) v...... W 4.97 | 42797
Bromine ; iodine (Br; I)...... t..ees...| traces | traces
Ghilorine (Cly~ i wivwves S R SR 17 1.47
Phosphoric acid (P2Os) +.ovivvvvnnnnsn trace trace
Totalee s i veaadns R 11.62| 100.00

Water said te be supplied from the Egg spring.

Amount of water used for analysis, 8.12 United States gallons.

Temperature, 134.78° F.

Total solid material in solution, dried at 230° to 239° F. (100° to 115° C.), 13.70

grains per U. S. gallon.

Carb8nic acid (COs), free and for bicarbonates, 3.81 grains per U. S. gallon.

THE WATERS OF THE HOT SPRINGS.
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AVERAGE OF SEVEN SPRINGS.

5= °g

Constituents. - = ‘;‘i-;

£ 83

25 B*

S ~

Silica (SiOg)..eavs . 2.58 21.72
Chloride of soda (NaCl) ......... - .27 2.27
Carbonate of soda (NagCOs)......uu... .04 .34
Carbonate of magnesia (MgCOs3)........ 1.13 9.5
Carbonate of lime (CaCOg) ... .... 7.15 60.19
Sulphate of soda (NagSO4).uevivrvannnnsn 41 3.45
Sulphate of potash (K;804)............ .25 2.10
Sulphate of iron (Fe SOy4)........ SET .05 42
otaltis s i bpase s s 11.88 | 100.00

RESUME OF ANALYSES OF THE WATERS OF THE HOT SPRINGS
" OF ARKANSAS.

(In grains per United States gallon.)

o
z3
Constituents (Hypothetical Com- :;O
bination). ":,ﬂ-. |
o g
FE
% e
Blica (Si02) .-ii v viianiin Ll 2 56| 2.65
Chloride of soda (NaCl) ......... 28 25
Carbonate of soda (Na,COg) .01 .13

Carbonate of magnesia (\dgCOS) 1.09) 117
Carbonate of lime (CaCOyg) 6 97| 7.26

Sulphate of soda (Nag S0,) .42 .36
Sulphate of potash (K,50,) .23 25
‘Sulphate of iron (Fe30,) .06] .06

Total ...ooovvennannonnoy.. | 11 62, 12,18

Total solid material in solution
dried at 2300 to 2390F", (110°-1159C.)| 13 70 13 I2
Carbonic acid (CO,), free and for
bicarbonates.....”... .. _. 381 417

Temperature in degrees .. .!134‘78‘144 68{139 28

|

seven springs,

Old Hale.
| Magnesia.
Average of

11,97

12.07
4.07

3.63

6 78

-02
11 46,

12 83
4 57

11 22 11.78) 11.75 11.88

13,47) 153 06 12,94
5.66) 576 4.71

13 12

146 .48

139.28

115. 88 1 90(124 88]136.19

Average temperature, 136.020 F.

Total solid materialin solution, dried at 2300-2390F, (110°-115°C.), 13.03 grains per U, S. gallon.

Carbonic acid (COy), free and for bicarbonates, 4.60 grains per U.

3. gallon.
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To give some idea of the comparative amount of solids in
solution in the hot springs waters the total solids of several of
the well known waters of the state as determined by the Geo-
logical Survey are given below :

SOLIDS IN SOLUTION IN ARKANSAS SPRINGS.

Grains per gallon.

Happy Hollow spring, Hot Springs.....c..... B T ]
Elixir spring, Boone county.... .. R e e dVeEETL R, TS
Gum spring, Mt. Nebo, Yell county..o..oee.ivrrneerenerrenenrerens 5.00
Crescent soring, Eureka Springs......covvieenaannns e e1vemne o 5030
Darling spring, Mt. Nebo, Yell county ... ......... S A oy oo 580
Griffins spring, White county .......... ORI ML R i 32
Armstrong spring, White county.........o.us RN e e TV YT,
Big Chalybeate spring, near ot Springs. ... oovevecverereievereres ve. 12,08
Hot Springs (average of 7).eeeee e I o e e o vy O
Mammoth spring, Fulton county............ s e . g eeeain 15.56
Blanco spring, Garland County........veeenneirecerinns conreeaees .. 16,41
Mountain Valley, Garland county ......oovieriniinrnr e cunrnmernnnenene 16.52
Searcy sulphur spring, Searcy, White COUNLY . .ou v vsnesnans coasnensinns 17.73
White sulphur water, Sulphur Springs, Benton county....ou civaneenas ce. 22.50
Black sulphur spring, Heber, Cleburne county.......oo.vvnveees & FEE 30.87
Ellington gas well, Magazine, Logan county........ «ov vurnrericrennes 3113
Red sulphur spring, Heber, Cleburne county.....oooaveavesnrene ceess 3463
Potash Sulphur spring, Garland county......coeevvianrniunecnnennenens 51.89
Lithia spring, near Hope, Hempstead county.......couvenenes i R s ToY:
Barnwell’s well, Batesville, Independence COURLY...cueve ienervnnvarnnins 131.60
Nationa] spring, National, Logan county....... evmne S eeeesa 151,23
Howard’s well, Sharp’s Cross Roads, Independence county...........0u .263.91
Arkansas River water at Little Rock (filtered). ..... SR e 7 to over 60

In order to add still more to our knowledge of the composi-
tion of the matter dissolved in the hot waters, analyses were
made of the deposits formed by them. The old deposit or
tufa was collected east of the Arlington hotel on Hot Springs
Mountain, and represents a white seam in the dark colored
tufa formed three yearsago by the action of the hot springs.

The recent deposit is of the material formed in the vapor
chamber of room No. 8 by the Big Iron spring in the Big Iron
bath-house. This material differs from the hard, white, crys-
talline matter composing the seam in the older tufa, being soft
and flaky ; most of the material is of a brownish yellow color;
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only the whitest portions of the specimen were taken for anal-
ysis. :

Below are the analyses of the older tufa and of the deposit
from the Big Iron bath-house For the sake of comparison
there is placed beside them an analysis of the portion of the
evaporate of the Big Iron spring water which is insoluble in hot
distilled water.

TUFA DEPOSIT FROM BIG IRON SPRING.
Deposit formed in room No. 8, Big Iron Bath-house.

Analysis of atr-dried tufa™

1 II.
Per c:f:nt.| Per cent.
Silica (Si02) eevesnsron-enes .21/Silica (Si02) v.vv v .21
Soda (NagO) «vnveannnennnnes .34/Soda (Naz0)..... SRR .34
Potash (K20) cevvven —cveons trace|Potash (K:0)........ S i -
Magnesia (MgO) ...oveennnens trace|Magnesia (MgO) ....coeaenuen.  trace
Lime (Ca0) ....ocvvanens v.... 55.60/Carbonate of lime (CaCOy).... 9943
QOxide of iron (FesOs) ... ... .45|0xide of iron (FesOy).vuw vunns 45
QOxide of manganese (MnyO3).... trace Oxide of manganese (Mnz0;).... trace
Alumina (AlOs) -.oourvvn ....trace(?)|Alumina (AlOg) ........0. ... tracE ®
Sulphuricacid (SO3). v veen....  trace Sulphuricacid {SO3)..evcveeeeess trace
Chlorine (Cl) O . ,07|Chlorine (C)...vvevierasasanas .07
Loss on-ignition (CO, etc.).... 43.71|Water atI35°C. v innananatonat .02
Water 135°C. . ucveaccncacvnns .02 )
7 L AP 100.49 Total,,.oueeeessse: ensess 10052

#*In column II the lime of column I has been calculated as carbonate and sul-
phate. In columa II the total is higher than the total of column I. This is due to
the fact that all the lime of column I was calculated as carbonate, though the car-
bonic acid (loss on ignition) 43.71 lacked .03 per cent. of beinz suTcient to satisfy
all the lime.
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TUFA.,

Tufa in the rear (east) of Arlington Hotel.

Analysis of aiv-dried tufa.

I. IL

Per cent. Per cent.
Silica (8102) cecervrenriannaiss .16Silica (S102) < vvvivnsnsins aas 16
Soda (Naz0).eurernrnuerainan: i27|Sada: (NasOQ)wviawivms oo svevnls .2y
Potash (K3O)..evevvvvovnes oo trace Potash(K20)....... veresiseee.  trace
Magnesia (MgO) .....covennnn. trace|Magnesia (MgO)...........0u. trace
Lime (Ca0) ceueinrnerarnn.nns 55.52|Carbonate of lime (CaCO3)...... 98.93
Oxide of iron (FeeOs)..... .... .13|Oxide of iron (FexOs)....... ies a3
Alumina (AltO3)..veveniiannnn, trace|Alumina (Al:Og) .. .......... trace

Oxide of manganese (MnyO3).... .00
Sulphuric acid (SOg).vvvevvune.. .16

Chlorine (Cl)..0vun ienennnnnss .02
Loss on ignition (COq etc.)...... 43.76
Water at 1350 C nnussmnnnvama g2

Total......... teesreseess 10004

Oxide of manganese (Mn203). ... .00
Sulphate of lime (CaSOy4) ¢4s... 27

Chlorine(Chuis visvsii v vaasis vl .02
Loss on ignition ........ 24
Waterat135°C....... 12

Total..vveevsnensineneans 10004

*In column II the lime of column I is

ANALYSES OF HOT

calculated as carbonate and sulphate.

SPRINGS DEPOSITS.

. g |Efs

Constituents. Tufa, | = |o="7

= w9

o |S¥5
s [EmE g
w |BEEE

A ,5:*

Silica (5i02) .vvivvunnaen T .16 .21 24.76
SedNE O T S R NSRS .27 .34 .00
Potash (KaO)evvunnnnn . trace| trace .00
Magnesia (MgO) ........... ....| trace| trace 2.58
Carbonate of magnesia (MgCOs3).... .00 .00 4 60
Carbonate of lime (CaCOs3) ........ 98.93| 99.43 67.76
Sulphate of lime (CaSO4)..uuen.... .27| trace 4.60
Oxide of iron (Fex(s) ..... ...... .13 45 .30
Oxide of manganese (Mn203) ...... .00| trace trace
Alumina (AleOs). oo vvvneniinnnnn.| trace| trace trace
Chlorine (CI) vuvviiiinnnnvanans Loz .07 .00
Loss-on-ignition s e e | .24 .00 undt.
Water lost at 230°-239°F (110°-115°C) 12 .02 undt.
ol Hod 1 brmd e s T e R Ioo.l4l 100.52| 100 0O

*This was thoroughly dried in the air, after having been previously dried at 212°—

239° F, (100°-115° C.). The carbonic acid was not determined quantitatively. Alk

the lime has been calculated as carbonate,
to bring the analysis to a hundred.

and enough of the magnesia as carbonate
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The analyses show a close agreement between the composi-
tion of the old and.recent deposits. The analysis of the insol-
uble portion of the evaporate (which was evaporated to dryness

‘on a water bath before extracting with distilled water) shows

the presence, as is usual in most hot waters, of a rather large
quantity of silica, though the fact would not be suspected from
the composition of the deposits. The absence of notable quan-
ities of silica and magnesia in these deposits is of course due
to the relatively easy solubility of these substances compared
with that of carbonate of lime.
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ARKANSAS RIVER WATER, LOW STAGE.

Hypothetical Combination.

g w
=] b=l
CHAPTER III. g"ﬁa °72
Constituents. it =
B 38
QUANTITATIVE MINERAL ANALYSES OF WATER. ED g i
Except those of th ing i i i - e
°P e Hot Springs, which are given in the STk RO - Pty semens Sy 85| 1.83
preceding chapter, analyses of all the springs and wells, which Chloride of soda (NaCl)l(common salt) .. zs.gg 61.58
; ey . . f Chloride of potash (KCl).......cvvnnns i 1.47
have been analyzed quantitatively, are given in this chapter, Carbonate of lime (CaCOs)..vuuern.. 8.47 Is,gg
They are arra i i Sulphate of soda (NagSOy4) (Glauber’s salt).;  2.72 5.
y nged lm alphabetic order. In some cases, how- Sulphate of magnesia (MgSO) (Epsom salt)  3.92 B4
ever, where there is a group, as in that of the Sugar Loaf Sulphate of lime (CaSO04) ....eveunens 3 75 1.62
Sprin th 1 Sulphate of iron (FeSO4) .vvvuivnnn.n.. .05 .11
prings, they are all brought together under the head of Sulphate of alumina (Alz (SO)s) +evevs.s 38 82
¢ . » . | PSS P
‘Sugar Loaf Springs.” The springs about Mt. Nebo are Totalmeamuamuasmaeees wrehtererels | 46.36 | 10000
grouped under the head of “ Mt, Nebo Springs.”” The best _ \ ——
and quickest way to find any analysis, however, will be to refer Found.
to the index at the end of the volume. i
Silica (SiOz) .....s R . .85 16.83
o Sodium (Na).iv.iuvueers SR e S 12.14 26.15
SEDIMENT IN ARKANSAS RIVER WATER. Potassium (K) c.vuvsiienveiiiiiannnes .35 75
Per cent. Magnesium (Mg) .covesvinennnrinnanns 78 1.68
Silioa EEI0B) o 4050 S0 B o i S PR 69.53 Calcium (Ca)....... L TRREERTE: - 230 7.68
Soda. (Nas0) smssssnnasvimes peorbdensma 1.14 Iron (Fe)...ovvvonnnnes e d 02 0
Botanle«(Rgll) v - v tosmenprmrans ot 66 Aluminum (Al) oy oo vrcnneninnesieee | 06 13
Magnesium carbonate (MgCOs)....... R 3.51 Sulphuric acid [(S16.7) PR % s 5.90 12.73
Calcium carbonate (CaCOs3) ......... e el e Carbonic acid (CO3) covvinnnns A 5.08 10.g6
Tron oxide( FesOs) vvvuuevvnnrevanrarsnneesonsans 4.46 Chlorine (Cl) ....... S vees| 17.62 38.91
Aluming [AleOs) iueniiasssiivon i vins ; e s
Loss on ignitior? ...... TR B 4R s légg Aot pELnmE e vreoresmernie 46.36 Io0.00
Total,vse'crsmneicneeeemas P R : 100.—2- The sample was taken from the hydrant in the Survey’s laboralory at Little Rock,
5 p y
Water lost at 110°-115° Cuuuiriinnnnnninesnannss 3.31 August 22, 1888, when the river marked 2.4 feet on the . U. S. gauge. The water
Material dried at 116°-115° C. was slightly cloudy, but easily filtered clear.
Collected by assistant C. E. Taft, May 2, 1888, when the river stood at seventeen Total solid material in solution, 72.23 grains per U. S. gallon.¥

feet on the gauge.

) . sIf the water of crystallization be calculated for the salts given in the hypothetical combina-
Analysis by J. P. Smith.

tion and deducted from this amount, the total solid material in solution will be 46.46 grains per
U. 8. gallon.
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ARKANSAS RIVER WATER, HIGH STAGE.

Hypothetical Combination.

g v

L2 w T

i3 oie

Constituents, = © s

=171 g

E =2

&= | &
Silica (SiOe)swwsns sinsssiecsvviensan 5 | 1L38r
Chloride of soda (NaCl) (commeon salt). .. 196 30.87
Chloride of potash (KCI)........c.ovun 44 6.93
Carbonate of soda (NagCOs)....... i 1.07 16.85
Carbonate of magnesia (MgCO3)........ .28 4.41
Carbonate of lime (CaCOsg).....ovu .00 113 17.80
Sulphate of magnesia (MgSO,) (Epsom salt) 14 2.20
Sulphate of iron (FeSOy)........ teeeen 43 6.77
Sulphate of alumina (Al; (SO4)s) .... ... a5 2.36
Total..veercivvnrnnnnnas apsnnenisiats 6.35 100.00
Found

Silica (SiQe)amvivannasivass s, Samseae 75 11.83
Sodium (Na) covevrrivrnnronnnninarans 1.24 19.57
Potassium (K) ....civeeiiiiiinnninns .23 363
Magnesium (Mg)............. e I 1.73
Calcium (Ca) ceverrniniennininnansss . .45 7.10
Tron:(Fekis, ... cosesveas s smen v aae .16 2.52
Aluminum (Al) .02 | 32
Sulphuric acid (SO4) ......" .51 804
Carbonic acid (CQs)........ N 1.48 23.34
Chlorine (CI) ivuvenncivesuinsenses ) 1.39 21.92
Totalaievmmenin o R 6.35 100.00

The sample was taken from the hydrant in the Survey’s laboratory at Little Rock,
December 20, 1888, when the river marked nine feet on the gauge. The water was
very muddy, and was filtered for analysis. :

Total solid material in solution, 7.17 grains per U. S. gallon.

These two analyses of the Arkansas River water were made in order to find out
its composition at both low and high water.

Determinations were made of the amounts of dissolved matter and of suspended
matter in the Arkansas River water covering an entire year.  The results of these
observations are given in the chapter on river observations in another part of this
report.
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ARMSTRONG SPRING.
White County.
Hypothetical Combination.

£ |2

8% | 23

Constituents. = \ﬂ g-—é

.E = 5 2

6] M~
Silica (Si02).eees vovenivus R 3.04 28.07
Chloride of soda (NaCl)....vv vvnnn s .90 8.31
Carbonate of'soda (NagCOs) .evevrvnen.. 1.27 11.73
Carbonate of magnesia (MgCOg3) ........ I.12 10.34
Carbonate of lime (CaCOg) ............. 3.32 30.66
Sulphate of soda (NagSO4)..u.... . g .69 6.37
Sulphate of iron (FeS04) .............. .23 2.12
Sulphate of alumina (Als(SO4)s).eveer ot .26 2.40
Totale swusmomiipmimams s eins . 10.83 | 100,00
Found

Silica (5102)+vvuen 3.04 28.07
Sodium(Na).evvervenanionanaeiaesnann 1.13 10.43
Potagsium (KY covecivvae i vvevesnmss trace trace
Magnesium (Mg)..ovt veerrannninnnnns .32 2.96
Calcium (Ca)..ovuv s, I 3 17 | 1.33 12.28
Lithium (Li)...ot vevearecinaiinnanen, trace trace
Iron (Fe) . iuivevaeniinnanas R .08 74
Aluminum (Al). ... covvnvanne vaniaen .04 .37
Sulphuric acid (SO4)..cvvinrenaniiann. .83 7.66
Carbonicacid (COg).vene v icnne e 3.51 32.41
Chlorine (Cl) «.vvivvnsvvaronarinionss .55 5.08
Total sosresmnis Sunssarms e 10.83 100.00

Water coﬁécled by assis;ﬁ} J. H. Means, June 5, 1891.

Total solid material in solution, g.39 grains per U. 8. gallon.

Temperature of the air, 81.68° F.; of water, 61.88° F,

Armstrong spring is in White county, in township 8 N., 8 W.,
section 33, the southwest quarter; the water comes from arena-
ceous shale of the Barren Coal Measures, and is near the axis
of the Searcy anticline. The spring is five feet deep; the water
is drawn through a pipe from the bottom, and is clear, odor-
less and sparkling; it has a slightly chalybeate taste, and forms.
the usual yellow deposit at the end of the waste-pipe.
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BIG CHALYBEATE SPRING. ing to bright, slightly yellowish red farther away. It covers
Garland County. the rocks, leaves, and twigs over which the water flows.

Hypothetical combination, There is a gas given off which rises to the surface frequently,.

causing a slight effervescence.

,.E CE The discharge of the Big Chalybeate spring is 268,540 gal-
2 | 5% ined b i
Constituents. :ﬂ;" 2 lons every 24 hours (determined by H. D. Miichell.)
& g 8
'g:,' ;E < BLALOCK SPRINGS.
- Polk County.
Silica (S105) av. ..o . o
Chloride of)soda (NaCl) e :;f, ;:gg Hypothetical Cembination.
Chloride of lithium (LiCl)....... . . trace trace
Carbonate of magnesia (MgCOg)........ I.12 8 39 £ | 4
Carbonate of lime (CaCOs) ............ 10.24 76.70 =2 | 3%
garbonme of iron (FeCOs)..... .0t .u. .89 6.67 et &8 | 2o
ulphate of potash (K2304) ....uieuae. .66 4.94 ; i & =% | 8%
Sulphate of magnesia (MgS04)..00uu.uss .02 5 ‘ =7 22
e | i e o= L
Total.... | &= 8
AR R A R T 13.35 100.00 - e
Chloride of soda (NaCl).....oovvvivacn | 207 i 11.17
Chloride of lithia (LiCl) vevueueann oon. I - w35 1.90
Found. Sulphate of soda (NagSO4) . cevunneeen oo 1.85 | 9.99
A . Suiphate of potash (Kg504) ..0ouninns | .37 2.00
Silical(SiOg) ~vvee civeniiierniininn .22 1.64 Sulphate of magnesia (Mg504)...... ... 2.08 | I1.22
Soditt:(Na) L boeesanims e .08 .60 Sulphate of lime (CaSO4) covvervirennn. 8136 |  45.0%
Potassium (K) coovervenans sonaennnanns a8 1.34 Sulphate of iron (Fe SO4).. veeuivnn... \ 24 | .30
Magnesium(Mg).......oeent. e eneeee .24 1.79 Organicmatter. ... .oaveeonss e el 323 | 1737
galcmm (Ca) ....... 4.10 30.55 Total R _8_%4_
ron (Fe) cooveiaenninnnnn. R . 43 3.20 QI e SRR s S5 | M54 Lemoe
SUIPhurlc acid (804) .................. ,55 4.10 R . |,, S ; e
Carbonic acid (COs) ...ovvenraniiannn, 7.50 55-39
Chlorlne{ G- auser wh = riisie v stiivicnsarsins 12 .89 ; Found.
Totalined® seevpaia & o ' -
veeesaee.| 13.42 100.00 Sodium:(Na)esaisemamrmnas e l 1.42 ‘l 7.65,
e ? Potassium (K)...oovvviiniinierinnnns. A7 l .91
“Water collected by assistant H. E. Williams ; analysis by A, E, Menke. Magnesium (Mg) .....c0o.et e pemginstes 41 2.21
ysis by gnesium (Mg
Total solid material in solution, 12.08 grains per U. 5. gallon. 4 . E?ll}‘;:ug: (%E)“) """""""""""" \ 2 ‘1‘2 » [3';2
o mm (L) . . i i ssnrecsssvrnsnnsnnas . .
Temperature of air, 40.28° F.; water, 78.98°F. Iron (Fe) ..ooieiiinn vovunnnunivnann: : .09 [ -47
3 . P . 3 Sulphuric acid (SO4). cevenn vvn A .18 49.46
The Big Cha.lytbeate spring is in Garland county, township c1:1%ripe (Cn). ( ) .4? ................... \ ? 47 | 3 9o
2 S., 19 W., section 22, near the center of the northwest quar- SRR C Slheariemmsmnmtn sl S5 | o322 A
ter of the southeast quarter. It comes from shales of Lower Total..oovvvevenninninne neee \ 18.56 i 100:00

Silurian age, that underlie the novaculites of that region. ' ey -

ThEERiE e ! Analysis by C. M. Riley.*
spring is rectangular in shape, about 6 feet wide by ¢ Total solid material in solution, 18.56 grains per U. 5. gallon.

feet long and from 15 inches to 2 feet deep. The loose rocks Sulphuretted hydrogen (I1:S), 6.94 grains per U. S. gallon.
in th r i :

. bOttO: of the plOOl are covered with patches of floc- #For comparison with other analyses the sulphuretted hydrogen, given as 17.83:
.culent, moss-like deposit, of pale greenish or reddish yellow cubic inches, has been calculated to grains per U. S. gallon ; the constituent ele--
-color, adhering in pIaces. The deposit in the stream ﬂowing ments have been calculated from the hypothetical combination, and the percentages

from the spring s light reddish yellow Feat the spring, chang-— of total solid material in solution are given in a separate column.
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i i i BLANCO SPRING DEPOSIT.
Blalock springs are near the head of Saline Creckdn 4.5,

. The natural deposit made by the Blanco spring was analyzed
° B
with the following result:

Analysis of the deposit made by Blanco spring.

BLANCO SPRING,

Garland County.

s 81
; ; ; Silica (S102) . ceenarnnararanns tessens sesesnaean 4
Hypothetical Combination. Sode (Nag0) ++-vvvs | po gifference { .......... gt
e = 7 = PDtaSh(KEO)-H o y sesssasees -z:
g | .2 Magnesia (ME0) ceversssveseseosniseraneans e ol
o= 0_'8 Lime (Ca0) ...c.o..0s Cessssseneisassses tanans ‘42
Constituents. B 8~ Iron (ferric oxide) (FesOs).uvvnenuvnnn. EERRIEE 1'21
g ui . g Alumina (AlgOs)....vvvviiinnennnnn i '07
= PR Phosphoric acid (P205) s v sveenenanennss anns S ok
C A Loss on ignition .... . . LTS PRI N L m4 .
Sili S0 e & TOtL vl v mmem s i vawsmpwEeaEe DD
Clhlhc:aricgeI o?)ﬁa&is}{ (KC]) TR I'gg 73; Water lost at 230°-239° F. (110°-115° C.).... .78
..... e ; ; g .
Chloride of magnesia (MgClg) ...,...... .51 3.13 Material dried at 230°-239° F. (110°-115° C.)
Carbonate of soda (NagCOg) .ovvunnnnn.. .53 3.26
Carbonate of potash (K2CO3) . .vvvnnn | .28 [ 1.72
Carbonate of magnesia (MgCOg) ........ | 1.6 7.13
Carbonate of lime (CaCOy).........,.... [ IL7I | 71.98
Sulphate of magnesia (MgSOy) ..........| T4 .86
Sulphate of lime (CaSO4)............... .52 3.20
Iron oxide (FesOs) ..ovvevunnnennn. o0n, .03 18
Alumina (ALOs) ...iiiii el Lo, 04 | .24
Total.......... e TR, 2L T I 16.27 | 100.00
Found,
Silica (SiO2) . oo iviiiiit i veee s ! 1.29 { 7.93
Sedivm-(Na)-wvrce, oor oo e .23 | 1.41
Potassium (K) .................. N 19 | 1.1y
St i ey el enb st iais i 4.84 29.73
Magnesium (Mg)..ovvuvennnsnnns Lon.. | .49 | 3.10
Iron (Fe) ..ol vvvns viiivinnnnn. ., 02 a2
Aluminum (Al).,,..................... ' 02 a2
Sulphuric acid (SO4) .,...... GRS | 48 | 2.95
Carbonic acid (COy) ....., S Ao [ 828 50.86
Chlorine (Cl) \.ouduuviiinonnnnnnn oo, 0
Oxygen (basic)....... A S | .03 I‘ .18
Totalusies i dunvn e sivi s biswas | ?;SW 100.00

Total solid material in solution, 16.41 grains per U. S, gallon,

Blanco spring is in township 2 S. 21 W, section 1, at the
center of the northeast quarter, in rocks of the Lower Silurian
formation.
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BON AIR (CHALYBEATE) SPRING,
Stone County,
Hypothetical Combination.

b %, e

Constituents. L e

£9 | 83

[ e Fa

Ll
Silica (SiOgt) ........... yvinniatore S, .70 17 24
Chloride of soda (NaCl)..... ........ .30 7.39
Carbonate of magnesia (MgCO3)........ .70 17.24
Carbonate of lime {CaCOg) ............ 1.08 26.60
Carbonate of iron (FeCOs)......uvuen. .91 22.42
Sulpbate of lime (CaS0Oy)....... w duib i 37 ‘ 9.11
LOEL s curmsemamcrritonviapessinimsiibiarsrazithintos 4.06 | 100 00
Found.

Silica (5102) . vvvenvanenns R T .70 17.24
Sodium (Na) ...... Cessesreneas vennae 12 2.96
Magnesium (Mg)..o. vveiiniiinnnness .20 4.93
Caloinm, (€8) ovbupusivsvresosssenss .54 13.30
Iron (Fe) .oovveinnnniiannnnanan, - 44 10.84
Sulphuric acid (SO4)...ovvun. .0 TR .26 6.40
Carbonic acid (COs). 1.62 39.90
Chlorine (Cl) vuivvirvinnriiunaervaenss .18 4-44
Totl e swmm snieemsesin e 4.06 100.00

Analysis by A. E. Menke.

Total solids in solution, 4.75 grains per U. 5. gallon.

The Bon Air spring is on top of the Boston Mountains in
the southeastern part of Stone county, in 13 N., 9 W,, section
8, the northwest quarter. It is half a mile southeast of the
public road from Mountain View to Bradford, seven miles from
Marcella, the nearest post-office, at the foot of the mountain,
and twenty miles from Batesville, the nearest railway station.
The spring forms the waters of one of the small tributaries of
Coon Creek, which flows into the Devil’s Fork of Red River.
It is 150 feet below the highest point of the mountain and 1200
feet above sea level.

There are three springs close together, only one of which is
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used for its medicinal properties, and the water from which was
analyzed. This one has a strong flow, throwing out a stream
of remarkably clear water, large enough to fill a two-inch pipe.
There is a heavy deposit of iron in the spout through which
the water flows, and in a box or trough in which it collects,
making it frequently necessary to clean out the sediment from
the latter. There is a bank 20 feet or more in diameter ap-
parently made up of deposit from this spring, the most of the
deposit, however, being carried away in the rivulet that flows
close by. A considerable deposit of iron is formed around
what is apparently a small seep a few feet from the main
spring, but which is reported to be a flowing stream when
opened, Another spring, which apparently contains but little
mineral matter, is situated in the bed of the rivulet, but is con-
cealed by the brook in wet weather, and shows only in dry
weather when the brook above it is dry. The main spring is
affected but slightly by the rains, and a stream flows at all
seasons.

The water flows from the base of a bed of yellow ferrugin- .
ous sandstone from 25 to 30 feet thick that is close to the top
of the mountain and near the base of the Coal Measures. No
other rock was observed on the mountain near the spring.

Many claim to have been benefitted by the use of this water.
It is visited in the summer season by many persons who come
and camp for several weeks or months at a time. Two families
reside permanently at the spring. One of the dwelling houses
was built for a hotel and used for a time as such. The region
about is but thinly settled.—[T. C. Hopkins.]

3 G—-W
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Bottle labeled « Q. K. Crab Orchard Salts, bottled by Old Kentucky Medici
25 cents per bottle.”
used was bought from the stock kept by one of the leading druggists at Little
Rock,

This analysis of Kentucky Crab Orchard Salts, a medicine in common use in

Co.

the South, was made for comparison with the constituents of some of the waters of
this state, The analysis shows that the Crab Orchard Salts are a mixture of Epsom

Office and headquarters, Louisville, Ky.
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CRAB ORCHARD SALTS.
Hypothetical Combination.

Constituents. Per cent.
Silica (S10g). veeseneerineinnnnannanns PR .13
Chloride of soda (NaC? (common salt) .......... 8.78
Chloride of potash (KCl).....oviviiiaiinnn 1.83
Sulphateofpotash{KgSO4............ .98
Sulphate of magnesia (Mg50,) (Epsom sall) T 47. 17
Sulphate of iron (FeSO4)..ouvverinaen ons ciees
Alumina (Al2O03) . ovviiiariiiiiniinniinanannnnns trace(?)
Water (Hg0) lost at 200°C v.vvvvivennsnsiannnnes 38.09
Organic matter (by difference)...... T S 2.72
Total,.vvusesns T T D R DT O L LR I ) 100.00
Found.
Silica (Si0g) . veevvenrranens R R A I3
Sodium (Na) ..vuvevinnnnnerannnens- e s s 3.46
Potassium (K)..oveercnnaiiiiiniiionnainanncas ¥ 1.40
Magnesium (Mg)....... L T TR 0-43
Calcium (Ca) ovvivnvreiiin i nniiiiienean . 00
Iron (Fe) o)uoievnnsnaeaes ireeenies R S ——— B §
Aluminum (Al) .. oov civniiiiiian cvveraranes.| trace(?)
Sulphuric acid (SO4).vvvveernniineraersnsaraness 38.47
Chlorine (Cl)u. i iaicniisiinsinmsamani s sl 6.19
Water (Hz0) lost at 200°C .. v.vvaivnnnn. (. 38.09
Organic matter (by difference}.....ovvviviiainnnn. 2.72
PotalreraTdinmursinydoimns g teesss| 100.00

salt and a little common salt.

The sample

!
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DIAMOND SPRING.
Benton County.
Hygothetical Combination.

; 22 | 58

Constituents. o i

I=R7] 8 =

g5 | 3

&} [
Silica (S102) 1 vunvvunnneerreennnnnnss . .52 3.80
‘Chloride of soda (NaCl) ......... vesens .01 .07
Carbonate of lime (CaCOy3)..... seveeies| I3.12 95.96
Carbonate of iron {FeCOa) .............. .02 .JI5
Sulphate of magnesia (MgSOy)...vu.u... .003 .02
Total ..... e Tt e sers i snaas v T_‘576773 100.00
Found.

Silica (S106) 2wt svu st visii vt i, .52 3.80
Sodiumi(NaY = swessmsarg s T 005 .04
Magnesium (Mg) ..ooviiivaveranennnns .006 .04
Calcium (Ca).vvenasvrnarscnns R 5.25 38.38
Tron. (Fe) uiin o vt vidiad vinniin s monins .01 .07
Sulphuric acid (SO4)...vvviveeriiennna .002 .02
Carbonic acid (CO3).vuvvvnens vauenses| 7.88 57.61
Chlorine (Cl),...vvvviviieninnsnneaend| 006 .04
Lol crsanmemaivsimmms Bawines 3 ﬁ1ﬁ36§9~ 100.00

‘Water collected by assistant T. C. Hopkins.

Analysis by A. E. Menke.

Temperature of air, 29.3° F. (-1.5° C.) of water, 57.2°F. (14° C.)

Total solids in solution, 11.66 grains per U. S. gallon,

Diamond spring is one mile east of Rogers, in township 19
N., 29 W,, section 7; it is a large, clear spring with sparkling
water, emerging from the Boone chert, It furnishes the water
supply for the town of Rogers, the water being forced by
steam into a standpipe in the town. The water is also used
in several fish ponds near the spring.
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Tue Dove PARK SPRINGS.

The Dove Park Springs, formerly generally and still locally
known as the “Brown Springs,” are in Hot Spring county, in
township 6 S., 18 W., section 35, the northeast quarter, about
four miles east of Witherspoon, a station on the Iron Mountain
Railway. They are on low ground close to the banks of
White Oak Creek, and owing to the boggy nature of the re-
gion it would be difficult to determine their exact number,
There are, however, not less than six flowing springs with nu-
merous seeps, many of which might flow if opened.

A hill of sand covered with gravel, and about 50 feet high,
extends in a general east and west direction along the south

side of White Oak Creek south of the springs, forming a bluff

on the creek bank a few hundred yards above the main group.
At the base of this hill is a small exposure of yellow clay.
The soil about the springs is of a clayey nature.

A considerable deposit of iron is.formed around all the
springs. The water has a pleasant taste and no odor. It is
reported to act strongly on the liver and kidneys. There is no
village about the springs, and but few houses, which during the
summer season are often occupied by visitors; in November
1891, there was no one living there, the nearest resident being
half a mile south.

Water for analysis was collected from these springs by
assistant T. C. Hopkins.

QUANTITATIVE MINERAL ANALYSES OF WATER.

DOVE PARK SPRING NO.

I.

Hypothetical Combination.

g | 2

= =3

] °Q

Constituents. 3’@0 = 7':

2s | 33

55|
Silica (SiOz) . svsvvnnrcnanns pesessnaie 3.26 l 29.66
Chloride of soda (NaCl) ...oveevensaess 1.37 12.47
Carbonate of magnesia (MgCOs) ..v..0. .59 5.37
Carbonate of lime (CaCOs),.vvvervanssn 2.92 26.57
Carbonate of iron (FeCOs)uevursrccaenss 74 6.73
Sulphate of soda (NaeSO4)...eesrevurnn. 1.91 17.38
Alumina (AlO3) cvveevvvnnans .20 1.82
i 02 e W g s T v 10.99 100,00
Found.

Silica (SiCa).v..
Sodium (Na) .cvvviniiiinannaenne
Magnesium (Mg) .
Lime (CaO) vevuevurennnanns
Iron (Fe) ...... . S
Alumina (A103) cevevs vevenieiaens —-
Sulphuric acid (SO4) v eevenrvnnnns e gchiose
Carbonic acid (COg).cvevivveraiinee i
Chlorine (Cl) ..viiviinnnivnvnnnnannes

3.26 29.69
1.16 10.56
17 1.55
1.63 14.84
-35 3-19
.20 1.82
1.29 11.75
2.09 10.04
.83 7.56

10.98 100.00

Analysis by A, E. Menke.
Temperature of air, 70.88° F.; temperature of water 61.7° ¥.
Total solids in solution, 11.16 grains per U. S. gallon.

37
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DOVE PARK SPRING NO. 2. DOVE PARK SPRING NO. 3.
Hypothetical Combination. Hypothetical Combination.
g- [ ﬁ "S‘ b= ﬁ:
- 5 S8 5F, S
Constituents. o i Constituents. = -
' gui | 8% s
= . e 85 ¥
8 | & &° | &
Silica (S102) . e veenerverernnaenereranns .60 - Silica (8i02) . .verriveiinns P - 1 38.00
Chloride of soda (NaCl)........ oo 3.89 33;2 ‘ Chloride of soda (NaCl) ...... ..... ves 1.03 10.84
Carbonate of magnesia (MgCO3s)........ .79 8.66- Carbonate of magnesia (MgCQOs)....... g .51 5.37
Carbonate of lime (CaCOs).....u.vvvnns 1.97 21.60 Carbonate of lime (CaCOs). . .vvuninnen. 1.97 20.74
Carbonate of iron (FeCOg).....c0vuunnn | .69 757 . Carbonate of iron (FeCOs). ............ . .88 9.26
Sulphate of soda (NasSO4). vevensvnnns .96 10.53 Sulphate of soda (NazSO4)........ e 1.24 13.05
Alumina (AlsO8).veueeudiurerannaseens .22 2.41 Alumina (AlO3z)..vveniviiiiinnniennns .26 2.74
Rotali..un itk i S e 9.12 100.00 Total. . oeaenvviennnns ceesrresnans 9.50 100.00
1
Found. Found.
Silica (SiO2) vvvvus B T - e .60 48 Siliqa (51107 [P rerenasrena, 3.61 . 38 o1
SOATUM (N8) . v vasenrarsvnnrenesenenns Y6 || < giag Sodium (Na) ......co0nene eeeeeenn So | 43
Magnesium (Mg)...u vueeinrinnnnniens .22 2.42 Magaesium (Mg) ..o0oonannennes EEe -15 1-59
Lime (Ca0) . vovnveriiriananennnns 1.10 12.0§ Lime (Ca0). vt vvrerecrincsonnans o 1.10 | IL.59
Tron (Fe) ; weuysosauavanys R .35 3.86 Iron (Fe)............. SRR TR -42 4.43
Aluming {AlOs)ceevessseiseraesreeyes a2 2.46 Alumina (AlgOs) ...ovnvenn s eve maedlei .26 2,75
Sulphuric acid (SO4)..vvvvvivnearianass .65 7.14 Sulphuric acid (SO4) +oovvererivngee B4 \ 8.86
CARONIE AT (GO 5o e smmmwmmmsimans L7 | 19.42 Sathonle pgt (GO, nwmssasorannnn L iy
Chlotine (G Jyesils ok doairan st .54 5.04 orine (Cl)......... - 'it .54
) T 9.11 | I100.00 Total...veenrnnannneas iy 9:49 ‘ 100:00
Analysis by A. E, Menke. Analysis by A, E. Menke.
Temperature of air, 70.88° F.; temperature of water, 63.5° F. Temperature of air, 40.68° F.; temperature of water, 63.05° F.
Total solids in solution, g.25 grains per U. S. gallon. Total solids in solution, 9.08 grains per U. S. gallon.
L]
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DOVE PARK SPRING NO. 4. ELECTRIC SPRING.
Hypothetical Combination. Rogers, Benton County.
Constituents. :‘:; E = Constituents. :nd‘c:'n
= - -
i5 | 5° i
6] & &}
Silica (S105) vavensveerensneneeennnens| 350 | 4482 T L T L
Chloride of soda (NaCl)............u.. .89 I1.11 Iron and alumina (Fe, Al) . .eeieeviiniinannns .025
Carbonate of lime (CaCO3).....vvuueans .83 10.36 Chloride of soda (NaCl)............ RO 174
Carbonate of iron (FeCQOs). ....uvvuusnn 74 9.24 Chloride of potash (KCl).......... ceseses - .008
Sulphate of soda (NazS04) ...ovvuunnnn. 1.84 22.97 Sulphate of potash (K3504) vevvervniiniinnns. % 397
Alumina (AlOz)..ovviiinrivninniannnn a2z 1.50 Sulphate of lime (CaSO4) ............ g .328
e Bi-carbonate of lime (CaCO3,CO2)..ccvunnennnn. 20.488
g R E T S e et 8.0t | 100.00 Bi-carbonate of magnesia (MgCOs, CO2).......... -488
oo e a s : Total.......... R oo e RO .| 22460
Found.
Temperature of the air, go° F.; of the water, 55° F.
gil‘iiqa (Si(ONz) AP A ove el g ATl ‘ 3.59 | 44.88 Analysis made in 1881 by Potter and Riggs of St. Louis, Mo.; copy kindly fur-
odinm J(NEahwteamerms o s ) .04 II. .
Lime (Ca0 osasninm movnmsborss v .36 532 ABEA Ly ok INE-B Panes:
Iton (Fe)uiwnviianvmmasminvevitesines .35 4.38 « i 1
Alumina ( A12.032 __________________ e 2 ‘ :.So The water belongs to the calcic or lime class of watefs
Sulphuric acid (SO4) +..vvvvevnn.. eerd| 125 15.62 with small quantities of the alkalies, There is no free gas in
Carbonic acid (COs) vvve vevvnvnrnnas 75 ! 9.37 @ " - . .
Chiglinerelf . e L = 54| 6.s the water and the mineral matter is not sufficient to give a
Pt s e s S e~ BeB00] o608 taste to it. In general character it is not unlike the Bethesda
. ! e water of Waukesha, Missouri, and the Yellow Springs water
AnRlyEs by s B Menkses of Ohio.” [Potter and Riggs.]

Temperature of air, 72.68° F.; temperature of water, 62.15° F,

"Potal solids ircadiition; BRg graiis perv. S, gllon. The springs are a little over two hundred feet lower than

the town of Rogers, and about a mile and a quarter distant
from that town. A line for an electric railway has been sur-

. veyed from the town to the springs. There is one hotel on
the hill near the springs, two hotels at the springs, and one
other in the process of erection.
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ELIXIR SPRING.
Boone County.
Hypothetical Combination.

5|

8% | 2%

Constituents, S B =

2% 1 83

is | ¢

S &
Silica (8i02)..vu... SRR 1.41 33-53
Chloride of soda (NaCl) ...... S——-1 .26 6.18
Chloride of potash (KCI).......... N .ol .24
Carbonate of soda (NagCOs) ....... Vi .60 14.27
Carbonate of lime ECaCOg) ............ 1.92 45.66
Carbonate of iron (FeCOsz)..vovvtvvnnnn .001 .02
Sulphate of magnesia (MgSO4).......... 004 .10
Total L ,eviriiiiiiciinnsinonennns 4.20§ 100.00
Found.

Silica (Si02) ¢vvurrnrnnnns AT i o 32.46
Sodium (Na)..osevsseveessasnaanaanns .36 8.29
Potassium (K)...cvaveseananasianaanes .05 1.15
Magnesium (Mg)...... d-elurmceriomirare-iretares .0008 .02
Calcium (Ca)..vevenvnnnarnns R | 77 17.72
Iron (Fe) .uvevrivveenirennonacnsnases .000§ .01
Sulphuric acid (SO4)..cvvvecvenannnnee. .0032 .07
Carbonic acid (CO8).-vesrensnarnrnenns 1.59 36.60
Chlorine (ClI) cvuvuneninennes AR .16 3.68
TFO1] oo iiiiwvreininarainsarsbamimamioss & weses| 4.3445| 100.00

Water collected by assistant T. C. Hopkins, February 7, 1892.

Analysis by A. E. Menke. )

Temperature of air, 41.9° F.j of water, 55.4° F.

Total solids in solution, 4.25 grains per U. 5. gallon.

Elixir springs are in 20 N., 19 W., section 36, near the head
of one of the terminal ravines of upper Sugar Loaf Creek.
There are two principal springs, one on each side of the ravine,
and several minor ones in the immediate vicinity. They
emerge near the top of the Silurian rocks from saccharoidal sand-
stone and siliceous limestone. The one on the east side of the
ravine and below the post-office is at a lower level than the one
on the west side opposite the post-office, the latter being about
ten feet and the former ninety feet below the Carboniferous

QUANTITATIVE MINERAL ANALYSES OF WATER. 43

rocks. The one on the west side of the ravine is the stronger
spring and is the one from which the water was taken for
analysis. The result of the analysis shows the water to con-
tain less solid matter in solution than that of any of the
springs of the north part of the state that have been analyzed.
This is no doubt due in great measure to the fact that the
water was taken for analysis shortly after heavy rains when
the springs were swollen to twice their normal size.

At one time, it is reported, these springs were thronged with
health and pleasure seekers, but they have now (1892) an air
of desertion. There is a post-office, a store, a livery stable, a.
number of vacant houses and three or four occupied dwellings.
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ESCULAPIA SPRINGS.
Benton County.
Hypothetical Combination.

d o

=2 e

[ =} S

; g o0 =7

Constituents. 2 US § 3

= =

6} ~
Chloride of soda (NaCl)....vuvuvnnnen 84 6.80
Chloride of potash (KCl)....ovvuvnanan- .23 1.86
Carbonate of soda (NagCOsg)...ouueunnn. 6.29 |  50.93
Carbonate of lime (CaCOs). .vovivuunnnn 3.49 28.26
Sulphate of magnesia (MgSOy) ......... .08 65
Sulphate of iron (FeSO4). ........0nomss | 142 1n50
Lotal. ... orfi it e eiinmiaimsinmne s s i 12.; Ioo-jamc:v
Found,

Silica (Si0g) 75 5.72
Sodium (Na) 3.06 23.34
Potasstuom (K):.oneecossnses sorsssnnes I .84
Magnesium (Mg),.......oonveiiinnnnnn E .01 .08
Calerumy (Ca). ity sovhpneunnasminss o 1.40 10.68
Iron-(Fe)—vrrrmroriirrressrrsarroes -40 | 3.05
Sulphuric acid (SO4)..ovnveve i, 1.09 8.32
Carbonic acid (COs) .ovvrvvanennnnnen. 5.66 43.17
Chlofine (Cl) (.o veeninmossivmns veonns .63 4.80
o e e 13; 100.00

‘Water collected by assistant T. C. Hopkins.

Analysis by A. E. Menke.

Temperature of air, 27.04° F.; of water, 52.7° F.

Total solid material in solution, 15.00 grains per U. S. gallon.

The Esculapia springs are in township 19 N., 29 W, section 16,
the southeast quarter; they are noted for their medicinal prop-
erties, There are two of the springs, walled in with cut lime-
stone. They occur in the Boone chert formation at the base of
the Lower Carboniferous, in the bottom of a small ravine about
200 yards north of the road from Rogers to Van Winkle mill,
and three miles from Rogers. A few years ago several
houses were built near the springs, which were at the time the
resort of a number of invalids. Title to the property being in
dispute, the houses were abandoned and the springs are now
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but rarely visited. Analysis of the water from the larger of
the two springs is given above.

EUREKA SPRINGS.

; Carroll County.

Of the numerous mineral springs in north Arkansas none
are so well known or so much frequented as the Eureka
springs, around which a town of several thousand inhabitants.
has grown up, and which are visited by people from all parts
of the United States. The town is located at the terminus of
the Eureka Springs Railway, in township 20 N, 26 W., sec-
tions 10 and 15, on the hills and slopes of the terminal ravines
of one of the tributaries of Leatherwood Creek; most of the
noted springs occur in the town, with some others imme-
diately adjoining. The strongest flowing ones are Basin, Syc-

“amore and the one near the middle of section 11, but they are

all perennial. The one most patronized by invalids is the
Basin spring, yet many of the others are much frequented.

BASIN SPRING.

Bl Wi

L% | 20

Constituents. = o E %

= 5=

&} A

Silica (Si0g) veess rrverraraneaess .31 5.30
Chloride of soda (NaCl) .....covnvrnnns .19 3.25
Bi-carbonate of soda (NaHCOg) ........ .15 2.56
Bi-carbonate of magnesia (MgCOjs, COz) . .47 8.03
Bi-carbonate of lime (CaCOs COg) ...... 4.43 75:73
Sulphate of soda (NasS04) . ....... s .09 1.54
Sulphate of potash (KaSO4) vvvevnennnns .13 | 2.22
Iron and alumina (Fe; Al)....... winisuiors .08 1.37
Totaliowimems vobamisims spmseemen] 5.85} 100.00

Analysis by Potter and Riggs, St- Louis, Mo. ;

Free ammonia, 0.14 parts in a million; albumoid ammonia, ©0.07 parts in a.
million,

Nearly all the springs are affected to some extent by heavy
rains, after which the volume of water is increased, and for a.
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few hours the water contains sediment; at all other times they FRISCO SPRING.
are noted for their clearness and purity. Their purity is shown Betiton Couiit
. . N enton County.
in the following determinations of the total solids in solution, y
made by F. W. Clarke, chemist of the U. S. Geological Survey : Hypothesical Combinition.
Total solids in solution in Eureka springs. K 3 ﬁ
Consi $ o
" - onstituents. 7 "
g |2, £ EE
o W i [~} E
Name of spring. E:: % ;‘ﬂ" - o
o . a5
‘E P CE % Silica (Si0z), 000 cevravteracaiaiacanes 41 3.49
3 SEE Chloride of soda (NaCl) ........... st .86 752
Chloride of potash (KCI)...........vut. 14 1.22
; : Carbonate of lime (CaCOs) . vvvvvaearann 8.77 76.66
Etaeiscegt rS£rmg gy oy 3 o 5.365 92.0 Carbonate of iron (FeCOsz) ........ T 34 7-34
Basi!z Sgring VTR S e cvaees 2.30 l08.<6) Sulphate of magnesia (MgS0y)....... U 42 3.67
Magnetic Spring ...... . e e TRl tavessi B e WT“ " 100.00
Prof. Clarke says: ““ These waters contain mainly carbonates Found.
of lime and magnesia, with small amounts of sulphates, chlo-~ '
rides and alkalies.” gi)l‘ijc;:é}S'z%g) ..... S A . g; ggg
Two miles south of Eureka Springs, in Greenwood Hollow, gf;;if;‘;él&g) """""" e o gg ?é
are a number of small springs, similar in appearance to those ?alciu;:l o OnE S ——— et 3.51 30.6g
1 : . 3 N " (o) €): wapaessesa e 41 .
in the.: town,‘ at which a large sanitarium is now in process of Sul;h(urig acid (SO4). .. .§4 237
erection, and an artificial lake being made, g;‘{b".“ic(%’li)d (£05).es ; 5'23 42Z2
orine . ssesssvesseseaand tar e . .
Totaliverieeainnns RS e e 11.45 " 100.00

Water collected by assistant T. C. Hopkins, March 18, 189z2.

Analysis by A. E. Menke.

Temperature of air, 38.3° F.; of water, 53.6° F.

Total solids in solution, 10.41 grains per U. S. gallon.

The Frisco spring is in township 19 N., 29 W., section
33, the southwest quarter, and has a local reputation for great
healing properties. It flows out of the chert formation of the
Lower Carboniferous age at the head of a ravine 65 feet below
the top of the hill and 340 feet above White River. A nice .
grove covers the top of the hill above the spring, from which a
fine view may be obtained, overlooking the White River valley
and the mountains to the northeast. Two families live at the
spring, and there are three other houses occupied in the sum-
mer,
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GranNDMA CHASE's SPRINGS.
Garland County.

Grandma Chase’s springs are in Garland county, about six
miles northeast of the city of Hot Springs.
The best known of the springs are the Red Chalybeate and

the Dripping springs. These come from the north face of

Cutter’s Mountain and are on the south side of the middle fork
of Gulpha Creek. The rocks of this region belong to the
Lower Silurian age.

DRIPPING SPRINGS.

Hypothetical Combination.

i
573 =
Constituents. £ = -
g W ks
E 5 2
& o
Silica (Si0g) .\ .vvuen... TR 81 6.12
Chloride of soda (NaCl)............... .30 2.26
Chloride of potash (KCI) .............. | .05 .38
Chloride of magnesia (MgCly) ...... s .20 ‘ L.5I
Carbonate of lime (CaCOs)......... ... 10.90 82.33
Sulphate of magnesia (MgSOy) ......... .59 4.46
Sulphate of lime (CaSO4) covenensvumn JI9 1.43
Sulphate of iron (FeSO4) ......c.vuuun. .20 I.51
Alotals S i s o S T 13.24 100,00
Found,
Silica (2102) .. vvvinrsiisrarnnnaneeenss 81 6.11
Sodium (Na)e Swosovyan pomnsa s 12 .90
Potassium (K).......cocuvinnn.. R 03 .23
Magnesium (Mg) ...ovuvevnrnirann,. | a7 | .28
Calcium (Ca)..ouvn... I LT { 442 | 3336
Lithium (Li) ..0vviinneniiiinanannns 00‘ .oc
)T k) Sl e et e o 07 | .53
Aluminum (Al). . ..vviiiieiiiiniinnnn. trace | trace
Sulphuric acid (SO4). ...t .. AT 73 551
Carbonic acid (COg)....... e T 6.54 49.36
Chloring (Cl).vuuevennnennnennaennnns .36 2.72
Phosphoric acid (PsOs) «vvevvsun.. R .00 ‘l .00
T Ty Fen 13.25 100.00

Water collected by R. N. Brackett, November 3, 1889,

Temperature of water, 59.18° F.

Total solid material in solution, 13.003 grains per U. S. gallon.

Carbonic acid (COg), free and for bicarbonates, 3.33 grains per U. S. gallon.
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These little springs issue almost at the foot of the north
slope of Cutter’'s Mountain, on the west bank of the middle
fork of Gulpha Creek, in township 2 S., 18 W, section 30, the
northwest quarter of the northwest quarter,

The water is clear, tasteless and odorless, with a neutral re-
action. No deposit of iron is made by the water,

The water for analysis was collected from what appeared to
be the boldest of these springs, which is next to the last one
going up the creek (east), and low down on the bank of the
creck. The flow of this spring is intermittent. A stream of
clear water about the size of an ordinary lead pencil flows
from five to ten minutesat a time,

41G—W
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RED CHALYBEATE SPRING. GRIFFIN SPRING.

Hypothetical Combination. White County.
g _3‘53 Hypothetical Combination.
i3 | 73 s |
Constituents, gui E 3 § 3
85 g = : B
5 & Constituents. ¥ § -:-g
r o - I -
(=] o .
Silica (S5i02).cuvvvnneevuneiine -0 a2 24.74 ) &} Ay
Chloride of soda (NaCl) ........... .08 24.75
Chloride of potash (KCl). .....u.en. .ol 34 Silica (SI02) ceves veeiinieiiinnns . 1.54 21.78
Chloride of magnesia (MgClg)....... .19 6.53 Chloride of soda (NaCl) -.+rmmniiit : 24 4
Carbonate of lime (CaCOg). ........ .18 6.19 Ghlaride of potash (KC}) o1 i
Sulphsiiol migneiie Mgs e Oy -49 el Chloride of magnesia (MgCl) ... ..... L15 | 16.27
Sulphate of !1me (CaS0y) ..nnnen -49 94 (‘Iarbonate of lime (paCOa) ............. 1.82 2574
Sulphate of iron (FeSQy)........... 75 25.77 Sulphate of magnesia (Mg50y)........ - 22 311
o1 Sulphate of lime (CaSO4) ... .......... 2.16 30.55
Totalicumsnnesemmmnrisss vt 2.91 100.00 Sulphate of iron (FeSO). - nrr oornre ., o o
Found ' - Total..... 777?\ 100.00
ound. . : e
Silica (S1082) v e ®ruveer careaaiennns | 72 24.87 Found.
Sodium: (Na),. e smnassnmnes .03 1.04 . :
1f\’&)ta.l;siu'm (I{()M ................... -?25 4%; T w ) (01) S R e s S 1-54 | 6.13
nesium (MZ) ceveun i trnans saas . N Sodi ; !
Colbhm (Cay I G T Powsiun ()1 S S
%;i.;l;ilz?egl;i) .............. A NELLW good traﬁ; good t;a;; ?Jflaig_nesiurg(Mg) ..................... | .32 | s
Aluminam (&) 0 o] e | e Toom (Fe) cocosco i) el SR
Sulphuric acid (SO4). cvvvviivaan . 1.21 41.79 Sulphuric acid (SO s o
“Carbonic acid (CO I 3.80 phuric ac e e 77 4
C;ll-o?ir:(gl) (COR) e o -]9 6:56 g;;bo‘mc aé;d (COs) vuvnnnn v e 19.14 76-2.3
Phosphoric acid (P205) e strong trace|strong trace orine (Cl) ........... R R RPN  * 90 35
Total 23—9 T5Gi06 Total.vuvveiirinnenns cununs sroueali 1 @54ET 100.00
Water collected by R, N Brackett: November 3,1889 Water collected by assistant J. P. Smith, March 23, 1888.
T ’ L f air, 50° F.; of water, 58° F. :
Amount of water used for analysis, 135 gallons. Temperat.ure N 5_0 s 5 'F
T rature of water, 62.78° F. Total solid material in solution, 7.33 graics per U. S. gallon.
Tzl:l;esolid material il:l so'lution '3 oz grains per U. S, gallon Carbonic acid (COy), free and for bicarbonates, 18.05 grains per U. S. gallon.
Carbonic acid (COj), free and for bicarbonates, 6.34 grains per U. S. gallon. Griffin Spring is in White county, in township 8 N, 17 W.,
Grandma Chase’s Red Chalybeate spring is in township2 S, section 28, the southwest quarter of the northeast quarter,
19 W., section 25, the northeast quarter of the northeast quar- about four miles north slightly west from the town of Searcy.
ter, south of Mrs. Chase’s house. The water collects in an old The water issues from rocks of the Barren Coal Measures
hollow stump, forming a copious deposit of reddish brown hy- and is strongly chalybeate. '
droxide of iron on the sides and at the bottom; it is clear, and A small hotel has been built for the accommodation of
has a very slight odor, but no sulphuretted hydrogen. visitors but of late years very few health or pleasure seekers

have visited the place.
Immediately north of the spring is an escarpment from 125
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to 175 feet high with a bed of sandstone at the top, which The water is colorless, odorless and tasteless, with neutral
has a low dip to the north, slightly west. reaction.
The following analysis* of Happy Hollow spring water,

Haeet Homuow ShEmiGe: made by R. B. Riggs, of the U. S. Geological Survey, is added

Garland county. for comparison.
The Happy Hollow springs are in Happy Hollow in the city Hypothetical Combination.
of Hot Springs, Garland county, about 600 yards northeast of e e - o
o o
the Arlington Hotel. s 5=
[T . @B
. &n o
HAPPY HOLLOW SPRING. Constituents. Z,'.f_ s
g7, ©e3
Hypothetical Combination. 5P i 5
: # : AR
Be0d w8 Sili: (SO 2isinuanin s wmsin s nsis 30| 2003
; 5E, = ) Chloride of sodium (NaCl). .......... WA .28 | 27.18
Constituents. &r % - Carbonate of soda (NagCOs) ....uv.oun. | .16 | 15.53
" v s Carbonate of lime (CaCOs). .ocounvunnn | .24 | 23.30
=} 5 Alumina and iron sesquioxide (AleOy and
— o © ~ £ Fe308) bcriarers scatoruzane  wrpimmssste wlnie scasesencs .05 4.85
Silica ($109) .. v tever ceiineiens .38 23.30 Totalmwvsmnaseme saemens separs 1.03 | 99:99
Chloride of soda (NaCl).oovrvmrunnnrans .22 | 13.51 !
Chloride of potash (KCl)............... 04 | 245§ B
Chloride of magnesir (MgCla).......... .001 .05 Found.
Carbonate of magnesia (Mg(.,O:;) ........ .09 5.5t
Carbonate of lime (CaCOg) v e e 77 4723 _— -
Sulphate of magnesia (Mgqu) ........ | .09 5.51 &S:ulsdca (b10=_;) i el N CRY e ‘3g 2913
Sulphate of alumina (Aly(SO4)s) ...... .| .02 1.22 odium and Potassium (Na, K) ......... 0 el 17:50
Sulphate of iron (FeSO4)..... ......... .02 1.22 Caleium (Ca). covvinnnieennn.s unnen 1 L 9.7t
S e o ey Alumina and iron sesquioxide (Al:O3 and |
Rotalr oo whs | 1.63 | 10000 FegOs). oot vt iininnins cevnaenns 05 | 4.84
. Carbonic acid (COs) . ..covvivvaninennnns 23 22.32
e Chlorine [CN) L e vvs amvmaianivves i .17 16.50
Found. Totalpe g eupseiniiveli wilhosmne was : 1.03 \ 100.00
|
A 5 |
g:}é‘;:m(s{‘gzg ------- B L LT R R gg 23520 Total solid maternl in qolut[on, 1.04 grains per U. ‘3 gallon (by analysis).
i e R e o it I s Carbonic acid (COy), free, 1.28 grains per U. S. gallon.
Magnesium (Mg) .....covvviinnann oot .04 2.43 : -
Calcium (Ca) _______ e 31 1877 #The bicarbonates given by Mr. Riggs have been calculated as carbonates, and
Lithium (Li) . ceevevianniinannn. .00 .00 results changed from grammes per litre to grains per U. S. gallon.
Ivon (Fe)t : irilavsivadas Vedliiieas e .01 .54
Aluminum (Al). coovviiiiiernanaainan .004 .20
Sulphuric acid (SO4). cvovvvneanenn sioitiait 11 6 65
Carbonic acid (COs) calculated.......... .53 32.10
Bromine and Iodine (Br, I)....... W, .00 .00
Chlorine (Cl)....ovv vuvenennsns & .16 968
Phosphoric acid (P20s). cvevervennnnnes trace trace
Manganese (Mn)...... ..ooeuaes vesess trace trace
Titanium (Ti) covvveir crvneeeeannns bis .00 .00
Towalyoamwtr. S s ‘ 1.654 100.00

Total solid material in solution, dried at 110°-1 1§° C,, 1.69 grains per U. S. gallon.
Free carbonic acid (CQg), 4.54 grains per U. 8. gallon.
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HAPPY HOLLOW CHALYBEATE SPRING,

Hypothetical Combination.

QUANTITATIVE MINERAL ANALYSES OF WATER. 55

covered with a flocculent, yellowish-red precipitate of hydrated
oxide of iron; the water is colorless and odorless. '

Hominy HiLL SPRINGS.

Pulaski County.

There are two springs at Hominy Hill, in Pulaski county,
township 1 N., 14 W., section 27, at General Garland’s place.
The water comes from shales of Lower Silurian age.

OLD OR UPPER SPRING.

S| ez
_ 85 | 53
Constituents. & 0 i
g | 88
g, = 2
&= &
S 0 R ——— .
Chloride of soda (NaCl)................ g? ??;g
Chloride, of potash (KCl)........ I 10 328
Carbonate of magnesia (MgCOs)........ | 20 6.55
Carbonate of lime (CaCO3)............. i .20 6.55
Sulphate of potash (KzSO4) ..vuus.u... \ .003 .10
Sulphate of magnesia (MgS0y)...... ... 16 524
Sulphate of iron (FeSOy) ..., ... S s Lol 33.08
Sulphate of alumina (Al(SOs). . nrres) Al gy
Totdlisammeepmnmnin mressmssmen 3.05 1oo.00
Found.
s . |
Silica (SiO2) +vvvvuiiriiiinnnrnnnas
Sodium (Na)) ........................ fi J zfl;g
Potassium (K)....... A .05 1.63
Magnesium (Mg)........oovvuieinn, . l .09 ] 2.94
Calcium (Ca). .....ouesnn TR [ 08 | 261
511 T )OSR o S ’ trace | trace
Iron (Fe) ... ciieieviiiins veninen .37 | 12.09
Aluminum (Al).ovenivniiiiiiinnnnnen. .03 | .93
Manganese (Mn)...... .......... e .00 | 00
Sulphuric acid (SOy). ...... el .02 | 3007
Carbonic acid (COs3). ... .. e———— -26 ‘ .50
Phosphoric acid (P205) ........ ...\ ... .00 | 00
Chlorine (Cl).....oviivvnninnnninnn., 26 | 8:50
Bromine and iodine (Brand I)........,, 00 | -00
Barium and strontium (Ba, S reverres .00 .00
Titanic acid (TiO2).v.uvvuennnnsoenin, .00 .00
Total, vovion wemmsmnne wwsavmmsasan 306 10000

A little less than seven gallons of the water was collected and concentrated for
analysis.

The temperature of the air ranged from 50.9° to 74.3° F

Average temperature of the water, 64.58° F.

Total solid material in solution, 3.81 grains per U. S. gallon.

Carbonic acid (COg), free and for bicarbonates, 6.43 grains per U. S. gallon.

This spring is about 100 feet west of the Happy Hollow
spring.

The water has a faint chalybeate taste and the sides of the
pipe through which it flows and the bottom of the spring are

Hypothetical Combination.

| .¢g i
\ = =2
I 578 2%
Constituents [ & o iy
£ 82
e - -
G &
Silica (S108) ++-eecere sariren ot ke ! 71 10,95
Carbonate of soda (NagCOsg)...vveveenns | .80 12.32
Carbonate of potash (KgCOg) ..cov .t | 41 6.32
Carbonate of magnesia (MgCQOg)........ .69 10.55
Carbionate of linie [CHEOs): sehss wwwmwois | 354 | 3462
Sulphate of lime (CaSO4) ..cvvvvvnn.nn 34 524
Total...... ST I e St \ 6.49 100.00
Carbonic acid (COz),free....ooevvnvvee. ‘ 1.61
; !
Found
\ :
Silica (S108) v seavsree trerrriniannaans } JI ‘ 11.09
Sodium (Na) coeeer i vieinannacenns - .27 4.23
Potassium (K)......ocoin covinennnnen 23 3.60
Magnesium (Mg)........ R pr— .20 3.13
Caleium (Ca) v..vv. cieavnvrnnrenenn. 1.51 23.57
Lithium (Li)..evoovos civnianns § B trace trace
Iron and aluminum (Fe and Al)......... traces traces
Sulphuric acid (804). cavvrriae vennns .24 3.76
Carbonic acid (COs) veovur vvnr raeen. { 325 50.62
Bromine and iodine (Brand I).......... .00 .00
Chlorine (C1) ... teeevivennnninnennn \ trace trace
Boric acid (B2Os).vov v cveiiianninns | .00 .00
Ammonium (NHy) ..o oonnnn s I oo .00
Total..o.vv cevinivinan s i 6.41 100.00
Carbonic acid (COg), free. ... .......... ‘ 161

Total solid material in solution, 6.50 grains per U, S. gallon (by analysis).
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NEW OR LOWER SPRING.
Hypothetical Combination.

P °'g
5 a o =0
Constituents. P r § %
= i
3 &
Silica (S102).vvuiiviiiiniinennanan.nss .58 13.55
Carbonate of soda (Na;COy)..... P 48 11.22
Carbonate of potash (K;COj) ..... S, .12 2.80
Carbonate of magnesia (MgCO3) ........ 48 | 122
Carbonate of lime (CaCOs)............. 1.92 44.86
Sulphate of lime (CaSO4)vevnivinnnnnnn, .70 16.35
FOEUadit it Gidmmmmsrs srmmr] 428 100.00
Carbonic acid (COy), free. ...... ....... 53 |
|
|
Found.
Silica (8i0g)...vvviiin s ees Ll .58 13.52
Sodium (Na) . ...oviuiuiiininnnnn.n. .21 4.90
Potassium (K),.............. ........ .07 1.63
Magnesium (Mg) ...ovvovnvntvnnnn. .. : g 3.26
Calcium (Ca).. ovoiiuniiiian. . ..., .98 22.83
Lithium (Li) . ........00 0ol ..s, P trace trace
Iron (FE) ........... R e trace trace
Aluminum (Aly.... ... .......... ..., .00 .00
Sulphuric acid (SO4). .ceuvs vvuvun. ..., 49 | 11.42
Carbonic acid (CO3).......ovevur ... ., 1.82 | 4242
Boricacid (BsOs) .....ovven ovvn ... .00 .00
Ammonium (NHy) .................... ‘ .00 00
Bromine andiodine (Brand I)........... .00 .00
Chlorine (Eluivinitiage wrie ion tsan trace trace
00 S SR SR - 429 | 100,00
Carbonic acid (COg), free ...... B +53 ‘
i

Total solid material in solution, 4.30 grains per U. S. gallon.
The above analyses* of the two springs were made in the laboratory of the U. S.
‘Geological Survey, by J. E. Whitfield.

¥The bicarbonates in these analyses have been reduced to carbonates, and the re-
sults, which are expressed by Mr. Whitfield in grains to the liter, have been recal-
culated to grains per U. S. gallon in order to make these analyses comparable with
with the others.
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Howarp's MINERAL WELLS,
Independence County.

Howard’s Mineral Wells or “Crystal Wells” are near Sharp’s
Cross Roads, in Independence county, 14 N., 5 W,, section
28, the southeast quarter of the northeast quarter, about 7
miles northeast of Batesville. The analyses given of these
waters show them to be highly charged with mineral salts.
Both the waters and the dry salts obtained by evaporation are
shipped to various points for medicinal uses. There are two
wells, each 41 feet deep, with 18 feet of water. Well No. 2
is about 30 feet south of well No. 1. They are in Lower Car-
boniferous rocks, in the formation known as the Fayetteville
shale. The water is colorless, odorless, and has a saline taste.



58

ANNUAL REPORT STATE GEOLOGIST.

WELL NO. I.

Hypothetical Combination.

: | 4
5% °3
Contituents. | i ] —:
| 2% 1 83
o - | A
& = 5
SIlCa(BI08) vunmvwmnmaessiisi v ‘ 3.02 1.31
Chloride of soda (NaCl).......... askzatia 7.48 | 3.24
Carbonate of lime (CaCOs). . seeves.| 5501 2380
Sulphate of soda (NagSO04) .......uus... 8.63 | 373
Sulphate of potash (KsS04)......uuue.t. 4.30 | 1.86
Sulphate of magnesia (MgSO4)...... ... 115.26 49.86
Sulphate of lime (CaSOy)... ....... vane 37 14 | 16.07
Sulphate of iron (FeSO4)......0ouvuu.... ‘ -13
Tl e vrvver e B ey e
Found,
Silica (8105} ivwcaramapgivn SR ‘ 3.02 .31
SoQIUI (N v s i mais 5.74 2.48
Potassium (K).........co0uann... e .93 83
Magnesium (Mg)...ovnuennnunn. o P 23.04 9.97
Calciom (Ca) . ..vvvuennn tevesssss eaeal 32.93 14.25
Lithium (Li) ..... BT e I trace trace
Iron (Fe) R e I -05
Aluminum (Al) ...oviviiies veeniiane trace trace
Sulphuric acid (SOy)...... Camasesininees| 126:83 54.87
Carbonic acid (CO3)............ 3 33.00 14.28
Phosphoric acid (Pﬁoé) ................. .00 .00
Chlotinei(Cl) .unremammesianras e 453 1.96
Lotall, oot emratsesasass e 100.00

Water collected by assistant J. H. Means, May 23, 1891.
Temperature of air, 70.88° F; of water, 60.08° F.
Total solids in solution, 263.91 grains per U, S, gallon.

QUANTITATIVE MINERAL ANALYSES OF WATER.
WELL NO. 2.
Hypothetical combination.
g | %
8% | °%
. (=% - s
Constituents, P s | § %,
o : Pl
3> &
SIHEA{SIO0) wsuwmianimes waassmssammm 1.77 1.82
Chloride of soda (NaCl)......oovvven.n. | 3.12 ! 3.20
Carbonate of lime (CaCOs) ............ | 29.99 |  30.77
Sulphate of soda (NagSO4)..vvvvvunen.. | 3.88 3.98
Sulphate of potash (K2304) ..ovvvnn... | 1.64 1.68
Sulphate of magnesia (Mg504)...... .. 34.17 35.61
Sulphate of lime (CaS04). vovvvsivnnnnnn 22.11 22.69
Sulphate of iron (FeSOy). . .24 .25
Totalovervrmas sl s e 97.46 100.00
Found
Silica (S5i02) «-.0v aviie cheariaeiean 1.77 1.81
Sodium (Na) . . .evevenninannn s sy gee| o 2440 2.55
Potassium (K) ..ovvuinvnnccvnnninanns .74 .76
Magnesiumr(Mg)..vvesinennnnes — 6.94 7.02
CalGinm {CA) «cuvmmmmmstinesosnimmnzniinmmzneion 14.50 14.88
Lithium (Li) ..oooiiiiiinnn venanannns . trace trace
Iron(Fe)....................-..-.-- -09 -09
Aluminum (Al) .. ORI R e trace trace
Sulphuric acid (SO.;] .............. veu.| 47.06 48.28
Carbonic acid (CO35) «.vevnvnninnans ...| 2I.99 22.57
Phosphoric acid ( P205) ................. trace trace
Chlorine (Cl) . SRR 1.89 1.94
Totaliciansiiiaaas B 97.47 100.00

Water collected by assistant J, H. Means, May 25, 1891.
Temperature of air, 70.88° F.; of water, 50.18° F.
Total solid material in solution, 92.36 grains per U. 5. gallon.

59
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LINCOLN COUNTY WATER.
Hypothetical Combination.

g @

S Tz

. ig | 1%

Constituents. [ o« = —

224 L S32

1 = a2

o ‘ ay
Silica (5108) swven, sumvmmepinsts ST 2.50 22.42
Chloride of soda (NaCl)................ 1,70 15.25
Carbonate of soda (NayCO3)............ 1.55 13.19
Carbonate of magnesia (MgCOsy)........ I 20 10.76
Carbonate of lime (CaCOyg)........ - 2.59 23.22
Sulphate of soda (N2sSO4)....e.ivunn... .58 5.20
Sulphate of potash (KaSO4)............. .08 72
Sulphate of iron (FeSOy)..... s e -59 5.30
Sulphate of alumina (Al 3804\3) atasas Siars .36 3.23
Total ........cciiiiunnn vereeaas 11.15 100.00
Found

SHICASIO e solmumapora 2.50 22.38
SOdrm (Na).. s o vimanies sy s 1.53 13.70
Potassium (K) A SRS SRS .04 | .36
Magnesium (Mg) . ........... W .34 | 3.04
GalelumelCa) o <, Log | 9.31
Lithinm: (L) communnires ' 30 vom oees | trace | trace
TEaaFE): o eriiivomasinranan Sy e 22 | 1.97
AN (AL 8 vsmnse sosnn sias .06 54
Sulphuric acid (SO4) ...cvvvvvivvinanen. 1.12 10.03
Carbonic acid (COg).....cvvveenvnnnn. 3.29 29.45
Chlonitie (Gl spamsyeesmanss N | 103 922
Total.osvwmurenipar e b | 11.17 | 100.00

Water for analysis collected by John C. Hendricks ; received at the laboratory, May
“14, 1891,

Total solid material in solution, 10.21 grains per U. S. gallon.

The water is from township 9 S., 7 W., section 20, in Lincoln
«county. The geologic formations of this region belong to the
Tertiary period, but locally there are many deposits of later
.origin,

The water is clear, odorless and tasteless, with a neutral re-
-action. It forms a considerable precipitats of hydroxide of
-of iron and alumina. The residue, when burned, for the most
part turns white, giving off slight fumes and the odor of burnt
-organic matter,
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LITHIA SPRING.

Baxter County.

e - g
= 7]
] -
= S =
£% | 2%
Constituents. 25 £~
i Q -6
5 | g2
G} ¥
i 6.25
Chloride of soda . ...covvennnns S 4.000 1
Bi-carbonate of iron ....uvi i inn 1.100 : ggg
Bi-carbonate of lithia ... 0. cevnee vt 2.130 :
Sulphate of magnesia ... ...ooiiiianes 832 3.30
Sulphate of lime(sol.)......oooevnnen. .320 1.3
Sulphate of alumina . .......coiiiniien 9.873 40.10
Sulphate of 2INC. . couevennniaensconeans 5112 20.77
Phosphate of soda....ooevviiiniannr nns __I_sz 5.07
Tlotals Ll el G e e e 24,613 100,00

The above analysis is r.g];;ortéd tc; havembeen made by Drs. R. J. Leonard and B..
F. Denton, of Louisville and St. Louis.

The spring is in township 19 N., 14 W, section 28, the north-
east quarter of the northeast quarter. Dr. B. F. Denton, who-
kindly gives the information regarding the locality of the
spring, reports its discharge as 4320 gallons per 24 hours.

*The per cents here given were”::srﬂcnlated by the Geological Survey from the:
grains per U. S. gallon, as given by Leonard and Denton.
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LITHIA SPRING. MAGAZINE SPRING—(ELLINGTON'S GAS WELL).
Hempstead County. Logan County.
Hypothetical Combination. _Hypatketz'cal Combination.

Z T g o

= w Q nl "E

& | 5t 2 | o

Constituents. i A = .:.; Constituents. jm F ®

2 &3 % o 83

B L'JL =] E (&} o

o e o povty — |_4~
Silicate of soda (NaSiOg).............. 9.62 | 14.96 Silica (Si02).vvs veernis SR SR 1.96 | 6.16
" St f‘:’;’(ﬁﬁih( r(ql{ésli)osJ ......... sy o0 | ey Chloride of soda (hN{si{C(l:)l ................ 333 | 10t

BOl). caeen wmasiaaey . i ofas. Lsasesesser e . g
Chloride of magnesium (MgCly). ., ...... :?l’; [ f;;% Cargzln:t:o})soda (Nag(gOg) ............ 20.94 65.74
g'?]rb}?;:tzfnfngme ('Ca(i?sf)ib. ........... 8.02 | 12,48 Carbonate of r.nagnesi?:(OMgCOS) woaile nidie .0:) z.zg
Sulghate of limgrzecséaé((} ERC st 475 | 7-39 Carbonate ?f 111.11eh(CIai SOS) ........ i ‘Zg 0:90
Siilphate of fron (FeSO:g ............... ; j-gs | 6 30 ‘gu{ptﬁnte o fpi?:)?qs(l*geszo )4) e A -09 2

(FeSU4g).ineiniinnnaas, 81 . ; ulphate o 4) ersiiaeneana .
Sulphate of alumina (Al(SO4)3). ........ I 214 ‘ ;g; Sulphate of alumina (Alx(SO4))eenenn.... -05 .16
Organic matter, . ,.................... 7.91 i 12.30 Organic Matter . ..uvvevereeeensnssnans 4.37 13.72
L T Ty : 64 27 100.00 31.85 | 100,00
| ‘ Carbonic acid (COz), free and for bicarbon-
G T R s ales sss i e __9.59
e 1 T P = 1 1. |

Silica (Si0)

Sodium (Na) . oouiiuuninsvnrnn. onn. | } Hoynd.
Potassium (K)...... AR, g.g‘?w 14.:)2 - i
Magnesium (Mg) . .................. | 3.76 3 5-85 : .
Calcium (Ca). ... . A ) 6 84 Silica (SI02).eevesonsnansvanss veeenens| T.96 4.73
Lithium* (Li) ..... S S S | undt undt SOAIM (NG) 4 v v eeneerasonnnnnnnss vee| 10,38 25.03
L ) e 1,03 1.63 el il s s b o
vl (AT i £l gl ] - 53 Magnesium (Mg)....... T e .004 .ol
Sulphuric acid (SO4)......covueouns.n.. 10.24 15.93 Calcium(Ca).vvvenvanass . . | .28 .68
o e (COS imsta - Y 7.48 Lithium (Li).eeses connennnnnarnerasans . .00 .00
Chlorine (Cl) suvuueiviiinnininnnnn... 16.70 25:97 Iron (Fe) ......... sonsvangminseli A6 S .03 07
Oxyoen A +12 o Aluminum (Al)...... TR T T .01 .03
Organic matter . ..................... 7.91 12.30 Sulphuric acid (SO4) . .eevasvanenaananss 26 63
. Carbonicacid (CO8)eenrsssevrsinanssnss| 21.86 52.74
Total...... T T U S G 64.28 100.00 Chlorine (Cl) ....... - AU S .| 2.06 , 497
N . Sulphuretted hydrogen (HoS) ........c0. el't trace | sl't trace
Water collected by J. C. Branner, May 7, 1889. | —— Organic matter. ,..... ... ORI _i'ei 1955
Total solid materiul in solution, 67.69 grains per U. S. gallon. e s o SR Y S
This sprtng is five : and a half miles south of Hope. The Water for analysis collected by assistant J. P. Smith, June 3, 1889.
country is gently rolling ; the rocks are of Tertiary age. Temperature of the air, 62.78° F.; of water, 51.34° F.
The water is clear but has a brownish yellow color and con- i Sl e e
tains much organic matter. A slight sediment was formed in Magazine spring (Ellington’s gas well) is in Logan county,
each bottle. in township 6 N., 26 W, section 19,the northeast quarter,

about 400 yards northeast of Capt. W. J. Ellington’s house,
and one mile east of Magazine.

*The spectroscope shows a strong lithium line.
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The water is very clear and has a discharge of one gallon in
two minutes. It comes from a black pyritiferous shale of the
Coal Measures twelve feet beneath the surface of the ground.
The reaction is neutral; lead paper gave no reaction for
sulphuretted hydrogen, though bubbles of gas which may be
ignited rise in the pipe. Heavy rains do hot appear to alter
the discharge or the clearness of the water.

MAMMOTH SPRING.
Fulton County.
Hypothetical Combination.

BE, K]

Constituents. il <3

€5 | B3

g oy

B
|
Silica (SiOg) . . .....e... PR A, 81 | 5.65
Carbonate of soda (NagCOs). . uven vee | 40| 2.79
Carbonate of magnesia (MgCOg)..... ... 545 | 37.99
Carbonate of lime (CaCQg)....cv\.u.... 7.32 | Loz
Sulphate of soda (NasSOy4) ........uus.. .10 .70
Sulphate of potash (KoSO4).euenivnnn.. .21 1.42
Alumina (AlbOs) ..vvviniirnnannnn.nn. 06 .43
Totalvvguis v R 14.35 100 0O
Found,

Silica (Si0z2) ........ A s 81 5.65
Sodium (Na)..v.vviviiiinninnnnns. .21 1.46
Potassinm- (1) von st s oo, .09 .63
Magnesium (Mg).veeusiiivirnnnnnnnn. 1.55 10.81
Calcium (Ca)...... eI B R Sh 2.93 20.43
Iron (Fe) sy vimwaneaen s ool i trace trace
Aluminum (Al)............... T .03 .21
Sulphuric acid (SO4)..0ueevirvnenn. ... .19 1.33
Carbonic acid (COg)...uvvevrenvnnn.nn. 851 59.34
Oxygen (basic)"...... R S SR .02 .14
Chlorine (Cl s mvarivinenss trace trace
Total.,ovuenunnnn Ve T 14.34 100.00

Water collected for the Survey, by F. W. Gibb, July 23, 1887.

Temperature of the water 57.50° F.

Total solid material in solution, 15.56 grains per U. S. gallon,

Carbonic acid (COy), free, 1.67 grains pe U. S. gallon, determined by F. W. Gibb,
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Mammoth spring, which derives its name from its enormous
discharge of water, is just south of the north boundary line of
the state, in township 21 N., 7 W, section 5. The :pring
flows from the south side of a low,rocky ridge and formsa
large pool where it comes out of the rock. The water remains
clear at all seasons, except after long continued rains, when it
becomes clouded. Its temperature remains about constant
throughout the year, not varying much from 60° F. The rocks
in the vicinity are chiefly the silico-magnesian limestones of
Lower Silurian age.

The variation in the discharge at different seasons oi the
year is said to be very slight. Gen. Dandridge McRae* gives the
discharge as ‘9000 barrels a minute,” and adds that “ so large
an amount of carbonic acid is held in solution that the surface
of the wonderful fountainis in a continual state of efferves-

cence.”

-*Products and Resources of Arkansas, Little Rock, 1885, p. 22.

5G-W
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MINERAL SPRING.
Howard County.
Hypothetical Combination.

§ | 2

b5 | S

Constituents. A = ._.:

g% 1 83

= B

S &
SINCA (SIO8) s spwwrmmonigadinm n— 1.91 §5L.27
Chloride of soda (NaCl)............ .. . .29 779
Chloride. of potash (KCl) ..... ........ .0I .27
Carbonate of soda (NagCO3) ........... 1.0z 27.38
Carbonate of lime (CaCOg)........ siasa, 47 12.62
Carbonate of iron (FeCOg)......vnvuvenn .02 .54
Sulphate of magnesia (MgSOy4).......... .005 I3
Sulphuretted hydrogen (HsS)........ sees trace trace
DGt v 5.t S P 34—23| ' 100.00
Found
‘ |

Silica (5i0g)...... i saneEah e 1.9t | §L.IQ
Sodium (Na), ...c.euunn +.-ss p—— .56 15.01
Potassium (K) .o.ovvviinnnennn. —- .006 .16
Magnesium (Mg)..ovrvvrnnnnsnas cuaes .ool .02
Calcium (Ca), ..o\ un.. L e .19 5.00
Tron (Fe) ... .. ..... A RN .01 .27
Sulphuric acid (SO4).....o.vvvven 8 .004 1L
Carbonic acid (COg). v.vvvvvvivinnnans, .87 23.32
Chlorine (Cl) veuvurvnreinnineniiinnns .18 4.72
Total.coeiinriainninniernianes A 3.73¢1 100.00

Water collected by assistant T. C. Hopkins, January 23, 1892.

Analysis by A. E. Menke.

Temperature of air, 43° F.; of water, 53° F.

Total solid material in solution, 4.66 grains per U. S. gallon.

Mineral spring is at a little village of the same name in
Howard county, eight miles southwest of Nashville, the
nearest railway point. The spring emerges from the base
of a low gravel hill of Pleistocene age, on which the village
is located. It is in the southwest part of the village, on the
north bank of a little brook that flows to the southeast. The
spring is curbed with a piece of sewer pipe, 20 to 30 inches in
diameter, from which the water flows in a stream that half fills a
circular opening an inch in diameter. There isa small deposit of
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iron oxide around the mouth of the spring. The village of Min-
eral Spring contains a post office, drug store, two general stores,
a church, a school-house and about 100 inhabitants. Several
mineral springs at Nashville have a local reputation for medici-
nal properties.

MOUNTAIN SPRING.

Lonoke County.

Hypothetical Combination,

b E, o

Constituents, S £~

g4 | 83

o P

32 | &
Silica (S102) veuarsnn- TR 46 | 933
Chloride of soda (NaCl)..... ........ .23 | 4.67
Carbonate of magnesia (MgCOs)........ .92 | 18.66
Carbonate of lime (CaCOs)..vuvevuann. .88 ‘ 17.85
Carbonate of iron (FeCOg)....c.ceene. 1.94 39-35
Sulphate of lime (CaS04).....uvvvnnn. .50 10.14
0 T O R verr| 403 ‘ 100 00
Found,

Silica (S102) vesuesvrsasnsnncnrasarnns .46 9.33
Sodium (Na) ......... R .09 1.83
Magnesium (Mg).... .....0.0. S .26 5.27
Calciom (C8) veveevvereeeianaas arsanei .50 10.14
Iron (Fe) t.uuveucanarinnininnens veee .94 19.07
Sulphuric acid (SO4) . veuuvee vivunnna .35 7.10
Carbonic acid (CO3).vuvrervinns vaann. 2.19 44.42
Chlorine (Ci)..cvvaivannsns e 14 2.84
Totalserensemnsswy T e 4.93 100.00

Water cc?llected by assistant 'l"jC. ﬁopkins.

Analysis by A. E. Menke.

Temperature of air, 44.78° F.; temperature of water, 59° F.

Total solids in solution, 4.16 grains per U. S. gallon.

Mountain spring is on the southeast point of a low ridge,
five miles north of west from Austin, in § N,, 10 W., section
33, in the northwest corner of Lonoke county.

There is a considerable deposit of iron in and around the
spring. The water flows in a small stream from a crevice near
the base of a ledge of yellow ferruginous sandstone of the
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Barren Coal Measures. The ridge on which the spring is situ-
ated is mainly composed of sandstone, a small outcrop of black
shale showing near the top of the hill and larger outcrops of
shale along the road leading from the base of the hill east
towards Austin.

The spiing is about 60 feet below the top of the hill, 40 feet
above the base of the hill, and 180 feet above Austin (baro-
metric measurement).

There is a church 200 to 300 yards northeast of the spring.
One family is living about a quarter of a mile northeast of the
spring and another about half a mile south of it.
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MOUNTAIN VALLEY SPRIXG.
Garland County,
Hypothetical Combination.

] . s

- S .

8% | 3%

Constitueats. { :‘ i T

| =% 8=

@ = =

N
Silica (5102) cevereessossonscaacan 91 5.51
Chloride of soda (NaCl). .i.vvuiiuinnen | 43 2.60
Carbonate of magnesia (MgCOg)..v0.....  1.90 11.50
Carbonat: of lime (CaCOg)...vuuvnnn . 1138 68.86
Sulphate of snda (NagSO4)..vevuvnnra... ‘ 64 | 3.88
Suiphate of potash (K2S504) ..oovvuiannn ‘ .06 | .37
Sulphate of magnesia (MgS04). .0 vua 74 | 4.49
Sulphate of iron (FeSO4) .. vvvvevvan... .02 A2
Sulphate of alumina (Alx(SO4)s). .o nens 44 2.07
Totalaunesmavann ceasiemlmmes oo 16.52 100.00
Found,
Silica (Si02)svvvrsvarrsnssnaneanennnes .91 5.51
Sodium (Na) cuveeiirivnrarnenes suens .38 2.30
Potassium (K)..ovooviviaiininiiiiiaes .03 0.10
Magnesium (Mg) . ....vviiiinniaennns \ .69 4.18
Calcium (€Ca) .ovver civiniiianen 4.55 27.51
Iron (Fe) . iviivenes crvnranasinsnnes o1 | .06
Aluminum (Al .covireena. oas ERY .07 | .43
Barium and strontium (Ba, Sr) .......... .00 i 0o
Sulphuric ac’d (804). ccvveiivniariannns 1.45 8.78
Carbonic acid (COg) calculated ...... 8.18 ‘ 49 46
Bromine, iodine, manganese, titanium, 11th-

ium (Br, I, Mn, Ti, Li) | .00 .00
Ghlorine (Cl) souniai vasnsinvy v v | 26 1.58
Phosphoric acid (P20s) cevvvvnrnunnn i .00 .00
Potal: nemsm s s st | 16.53 | 100.00

The watt;r for analysis was collected by assistant L. S. Griswold, from the largest
and most used spring at Mountain Valley.

Mountain Valley is in township 1 S., 19 W,, section 19, due
north of Hot Springs, a distance, by the road, of twelve miles.
The water comes from rocks of the Lower Silurian formation,
on the south side of a considerable ridge.

1t tastes of iron and forms an iron deposit in the spring ; the
reaction is neutral.
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Mrt. NEBO SPRINGS shales. It is situated on the bench on the west side of the
Yell C mountain.
& ounty: When the sample for analysis was collected the water v\j'a.s
Mt. Nebo, around which are the “Mt. Nebo springs,” is in quite clear, with the exception of a slight precipitate of oxide
Yell county, in townshi N., 21 W, sections 29 and 32. The i of iron: when it reached the Survey labora-~
) P 9 3 or hydroxide ; :
following are the principal springs : tory it had formed a heavy, dark colored precipitate of iron.
DARLING SPRING. SOUTH DICKENS SPRING.
Hypothetical Combination. Hypothetical Combination.
: ] g g | 5
5% | 3% 1% | 2%
Constituents. i £2 Constituents. i‘ 5 e =
2 o5 53 2% °3
55 | 52 E5 | 8°
& A <) -
Silica (Si0p) vmvmesivmmepmansmmmmnuems 1.04 19.2 ili [0 ) R R R .52 743
Chloride of sodium (NaCl) ............. .49 99 1(55‘ %&l[iiigis.;o?)soda (NaCl), . .oue A A .63 9 00
Carbonate of soda (NagCOg)........... .69 12.90 Carbonate of soda (NasCOs)......... ee 1-66 23.71
SRl gy o it S i
t ¢ AdE) aes e . 20 aAlUg) venersssnne . L
(é‘arlt)lonate of lime((CaCOs) ............. 1.07 20 og %ZT;?:;: Oof i\,g:e(FeC03)a ............. Eg 2.43
aibonate of iron (FeCO3g).. ... ..v. ..., .20 q li [GF:1°76 7) PN : 9.71
Sulphate of iron (FeSO4)J ,,,,,,,,,,,, .99 I%?Ii— Sulphate of lime (CaSOy) "
Sulphate of alumina (Aly(SOs)3) ........ 310 5.79 Total.vsevenesnrosssnsnnscsanns 7.00 } 99.99
Totlemm e .| 535 | 100,00 - ) N P
= S, Found. :
Found
Silica (S108) evrevrnrrnareiranunnass .52 7-45
Sodium (Na) ...... SR e -87 12.46
Silica (S102)..vvvrvrcir o4 wenunss oou| 104 10.37 Magnesium (Mg) vevevivrareiarenns s -41 5.87
Sodium ENaY: v svsarsoihiel T 49 9.12 Calcinm (Ca) ,vreennssronass conrennes -95 13.61
Potassium(K) ......... ... ..ol B 2.05 Iron (Fe) .. o cevnrnarnrverneananenns .03 L.15
Magnesium (Mg).....ooooainnienn . tn. 1 2058 Sulphuric acid {SO4)..ovoiiieinariaenss 481 6.88
Caleium (Ca).uer . vvvrenenercvneennen. .43 8.01 Carbonicacid (COg)..eeuvrararvnreares 3.46 | "49.57
glo;n(iﬂ‘;)(m).. ..................... .4§ 875 Chlorine (Cl)...  .ovvieeniiniieenes 21 | 5301
a (Al ..o .C 93
Sulphuric acid (SO4)...vvenvivrnnnnn.. [ .88 16.39 Totalmnumn e sl 6.21 | 100.00
Carbqnic acid (COsg) caleulated, ........ | 150 | 27.93
85 1 o] o1 T3 61 ER O .29 ‘ 5.40 Water collected by assistant T. C. Hopkins.
Total ovvveiernnns cviieteenian 537 | 100.00 Analysis by A. E. Menke.
e J = Temperature of air, §7.2° F.j of water, 55.4° F.
Water collected by J. C. Branner, October 26, 1888. Total s-lid material in solution, 8.75 grains per U. . gallon.

Analysis by J. P. Smith.

Temperature of air, November 13, 1889, 50.1° F.; of water, 42° F.

Total solid material in solution, 5.89 grains per U. S. gallon.

Darling spring is about 175 feet below the bottom of the
cap rock of Mt. Nebo, and seems to come from the black
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NORTH DICKENS SPRING,

Hypothetical Combination,

g ;
- =
¢ ©’g
Constituents, i 2 =
E2a | 83
=l T
3 &
Silica (SiOg)..... . ) P YR
Chloride of )soda (NaCl)evaonms sovnme ven ;g 2(1?!;
Carbonate of soda (NasCOs)......... .. 2.10 28:15
Carbonate of magnesia (MgCOs) .... ... 1.59 21.31
Carbonate of lime (CaCOs)..,... ...... 2.04 | 27.35
Carbonate of iron (Fe COy)......... . .50 6.70
Sulphate of lime (CaSOy) ............. ‘ 47 6.30
Lot vvoanns wpmmasva e 2 L0 [ 7.46 ‘ 1CO 00
I
Found,
|
Silica (Si02).uvvirreeerrnnninnrennnn, A
Sodium (Na)) P fye e PR N TS ' ;g ‘ gég
Magnesium (Mg)........... ports sasndlsaribare ; -45 | 612
Calcium (Ca) .,.....v.'uus & B e e .95 | 12.75
L L S e e 24 3.22
Sulphuric acid (SOy). .vuvv.vuen. ..., i .33 4.41
Carbonic acid (COs) .................. ! 4.12 55.28
Chlorine (Cly ..oouvuiii i ... i .18 2:40
3 |
Totalune i 58 v v e 7.45 100.00

Water c;)‘.le:ted by assistant T. C. Hopkins.

Analysis by A. E. Menke.

Temperature of air, 57.2° F.; of water, 55.4° F.

Total solid material in solution, 8.75 grains per U. S. gal'on.

Dickens springs are named from a Mr. Dickens, who lived
at the springs many years ago, and who is said to have been
the first settler in that region. The springs are on the bench
on the west side of Mt. Nebo, and about 100 yards south of the
Gum spring. No improvements had been made at the springs
at the time when the water for analysis was obtained (Decem-
ber 24, 1891). They flow from a mass of yellow ferruginous
sandstone, the talus from the steep bluff above, the rocks of
which belong to the Barren Coal Measures. They are two in
number, the outlets being not more than two fect-apart, so close,
in fact, that in their present natural condition the waters from
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both mingle in the same pool. Their close proximity to
each other and the character of the rocks from which they flow
would indicate that the two might be separate outlets of the
same spring, but the one to the south gave a very perceptible
odor of sulphur, which could not be noticed in the other one,
and the waters of the two are said to have quite different
effects on the system when taken internally. Many people in
the neighborhood value the water from these springs for its
curative properties more highly than that from any other on
the mountain, The temperatures of the water in the two
springs differ but little from each other, and differed but little
from the atmosphere at the time the water was obtained

{December 24, 1891).
South spring. North spring.

Temperature of the atmosphere. 57.2° F. 57.2° F.
Temperature of the spring . .... 56.7° F. 55.4° F.

Water collected from these springs by assistant G. D. Harris,
November 15, 1839, gave total solids, 7.77 grains per U, S.
gallon,
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GUM SPRING.
NATIONAL SPRING.

Hypothetical Combination. Logan County

w . .
2 o= Hypothetical Combination.
% ?i. gﬂ < 8 =2 . .
Constituents. @ R ‘ g 5
S o3 = o=
3= 57 | 8% | 2%
S © B Constituents. | Z;uz E 5
—_— [ e . -}
[ [V
Silica (S108) e neeer e srrenerenenennns .64 14.71 5° &
Chloride of soda (NaCl) ... .......... .23 5.20 BN R — —— e |
Carbonate of magnesia (MgCQOs)......... .92 21 15 |
Carbonateof lime (CaCOg).....c.u. ... 1.21 27.81 Silica (5102) .1 vvvevesiivnriiinnnenens 149 97
Carbonate of iron (FeCOs)......... .... | Lot 23.22 Chloride of soda (NaCl) ........oo venn .79 Haat
Sulphate of lime (CaS04)..ceu. . vee.nn. |34 782 Chloride of potash (KCI) ... ......... 56 -39
f— —— - Carbonate of magnesia (MgCOs)........ | 18 89 13.07
Lotal, e semsiee ez s 4.35 | 100.00 Carbonate of lime (CaCOg). ......... 31.92 22.09
s Sulphate of soda (NagSOyg). -veuenvnnns 3301 | 22.84
. Sulphate of magnesia (MgS04).......us. 46.55 | 32.22
Found. Sulphate of irou (FeSO04).......... v 5 11
: Sulphate of Alumina (Alz(SO4)s) ... ..t 22 15
Silica: (SIOD) s mmsb s 64 14.71 Totalsn s wirpgeeinae e s 144.49 | 100.00
Sodium (Na) cupesieev s imvimgme i | .09 2.07 ol I
Magnesium (Mg) .......... A, | 26, 5098 — -
Caleium (Ca). .venenvnsnrnins venn {58 | 1333 Found
Tron (Fe) .t imn sidiiinmmn s simmisnitini 49 | 1126 — S : —
Sulphuric acid (SO4). ....ccoviiiiian, 24 5.52 ’
Carbonic acid CO3) _________________ - 1.91 43.91 Silica (SiOQ) .......................... 1.40 95
Chlorine (C]) AT B R T SRR YR 14 3.22 Sodium (Nx‘\) ......................... 1535 10.44
S| e o Potassium (K).....ovieriinnivaieanes -29 .20
Totalaliemee fmmmesmaasasammenmas 4.35 100.00 Magnesium (Mg)..ooveereinreinerenns 1470 10,00
Caldiim (Ca) . ;5 cuvwsmwane s ol J2.77 | ke tS 69
: , ithi D) enereocnnenonns ERIREAE sli't trace [sli’t trace
Water .co]lected by assistant T. C. Hopkins, December 24, 1891, ﬁégl\(l?e()[jl)' e FREE B .06 .04
Analysis by A. E. Menke. Aluminum (Al) . .ovveriiinanaann. veees -03 02
Temperature of air, 46.4° F.; temperature of water, 58.1° F, Sulphuric acid (SO4). ..vvvuveeienenne 59-24 e
Total solid material in soluti i U. S. gall ERthonic B COG e cmmmmumiies el e
rial in solution, 5.00 grains per U. . gallon. Chlorine (Cl).vvesinwannns PR 7.41 5.93
Gum spring is on the bench of Mt. Nebo, close to the Total.svuereveeeennannnrannnns coo| 14449 ‘ 100.00

foot of the cliff on the west side; it issues from a mass of
Water collected by assistant J. P. Smith, June 3, 1880.

Temperature of air 78.53° F.; of water, 61.43° F.

Tetal solid material in solution, 151.23 grains per U. S. gallon.

cold, about half filling a 1-inch pipe. Itis said to vary little, Carbonic acid (COs), free and for bicarbonates, 2.56 grains per U. S, gallon.
if any, in either volume or temperature during the year. The
water is odorless and almost tasteless. There is a considerable

deposit of iron about the outlet.

debris at about the same geological level as the Dickens
springs. The stream flowing from it is remarkably clear and

National spring is in the town of National, Logan county,.
in township 7 N., 27 W., section 8, the northwest quarter
of the north east quarter, about twenty-five feet east of Spring-
street and 100 yards south of the Iron spring.

The flow of the spring is west. ~ The water comes from Car-
boniferous shales that contain much iron pyrites (FeS,), the
sulphur of which goes to form the large per cent. of sulphuric:
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.acid (SO,). There is no odor of sulphuretted hydrogen and
apparently no gas escaping.

Reaction on litmus papet neutral.

The spring is seven feet deep, the water is clear and forms

mno sediment of iron,
PINNACLE SPRING.
Faulkner County.
Hypothetical Combination.

I g w

L5 | 5

| 8% °s

Coustituents. | : o S

c ¥ ya

=l

© s

Silica ( 3108) s wwwmmnrdams waimaswneosms 277 1.50
Carbonate of magnesia (MgCOg)..,..... | =2.007 10.85

Carbonate of lime (CaCQO3s) ............. | 277 1.50
Carbonate of iron (FeCOsg)

.............. 13.649 73.82

Sulphate of potash (KaSOy). ......v.... 184 1.00
Sulphate of magnesia (MgSOy4)......... 1435 7.76
Sulphate of lime (CaSOy4)............... 323 L.75
Organic matter. ... .ovvvvvrvnnrurnrenns .338 1.82
Totaliermncnneis toninn viia s 18.490 100.00

Analyzed in 1881, by Messrs. Wright and Merrill, of St. Louis, Missouri.
Carbonic acid gas, (cubic inches) 38.3.

Pinnacle spring is in 8 N., 13 W., near the southwest corner
-of section 16. The water forms a heavy deposit of iron.

The water issues from a crevice in a sandstone bluff, imme-
-diately west of Cadron Creek. The rock beds in this lo-
-cality lie approximately flat. Cadron Creek cutting deep
down through these flat beds makes the landscape very rugged
and picturesque.

At one time a great many people visited the spring to get
‘the benefit of its medicinal properties, and a hotel and several
boarding houses were erected for their accommodation.

Of late years the number of visitors has steadily decreased,
until in 18391 the place was scarcely heard of, except locally,
as a pleasure or health resort. This decline is probably due
‘to the distance of the place from the railway.
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PoTasH SULPHUR SPRINGS.
Garland County.

The Potash Sulphur springs are in township 3 S., 1 W, sec~-
tion 17, near the center of the northwest quarter, about seven
miles southeast of the city of Hot Springs, and one mile north
of Lawrence station on the Hot Springs Railroad.

Their nearness to the railway and to the city of Hot Springs,
the hotel accommodations and the picturesque scenery make
this a favored locality for health and pleasure scekers.

The springs, which have attained a wide and valuable repu-
tation for their curative properties, are three in number and are
all within a radius of twenty feet. Each spring is under cover;.
the water wells up in each through large sewer tiles which are
imbedded in the rock, and from which the water is dipped.
The water is used more for drinking.than for bathing purposes,
much of it being bottled and shipped to various points for-
medicinal uses. The springs flow from metamorphosed sedi-
mentary raocks ¥ but they are very near the line of contact be-
tween the sedimentary and the igneous rocks. To the east,.
north and west of the springs are high hills, those east and
north being of sedimentary, and those to the west, of igneous-
origin.

#The geology of the country in the immediate vicinity of Potash Sulphur springs -

is described in the Annual Report of the Geological Survey of Arkansas, 18go, Vol--
ume 1L, by J. F. Williams, page 347.
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WEST SPRING, EAST SPRING.
Hypothetical Combination. Hypothetical Combination.
s 8 foR—1 o =
Constituents. 3:; B Constituents . E—-g
.g i 8 E " 2 Ui 8 s
N S5 | 57
e L
Silica (S10g) v eeriirenrn iaiannnnasvnns 1.90 366 Gilica (S102) . v uennevnrenesnnesn e 1.60 4.10
Chloride of soda (NaCl) (common salt)...|  5.04 971 cmorid(e ofz‘zoda (NaCl) (common salt)...|  1gI 490
Carbonate of soda (NagCOsg)............ 1045 | . 20.14 Chloride of potash (KCI)..veueecrenene. 2.52 6.46
Carbonate of Magnesna (MgCO03) ....... trace trace Carbonate of soda (NaaCOg).vees vuvues 15.00 18.44
Carbonate of lime (CaCOs) .....vveins -49 -95 Carbonate of lime (CaCOg)...cvvvvuenss 46 1.18
Carbonate of iron (FeCOg).......vu..uts .32 62 Sulphate of soda (NagSOy) (Glauber’s salt)| 17 42 44.64
Carbonate of manganese (MnCOy) ....... trace trace Alumina (Al,Os) ¢ LT .28
Sulphate of soda (NfgSOQ (Glauber’s salt).| 32.80 63.22 U S-S .
Sulphate of potash (K2804). uvunrvnnnns .88 1.70 i 0o
Sulphide of soda (NagS)..ovuivuvnnensns trace trace e ol Trrrrts e 599 1 =2
Alumina (AlgOg) covvvvine ienne vunns trace trace i E
Potalsu ez Sreee weeeeeeeens 517.7878 100 0O ' Found.
a Silica (S102) s avenrcrsnsnrnasvanassnns 1.60 4.12
Found, Sodium (Na)eseees.oeesrranneiivanans 12.92 33-29
Potassium (K)...ooveivrecneraniesnens 1.32 3.41
ilica (8i i 1 723 .co | .00
Silica (Si02). ... .. gAY roo | 366 e o el ot %6
Sodmrp(NaI){.............. ........... 17.16 3308 A lining (A]203) ___________ g 28
&;ﬂii;irxxf (N)r'g} """ kst R . Sulphuric acid (SO5) «ev.ree  woenrans 11.82 | 30.46
Calgium (C2) . onrnrnrnnnsnennnes R 1o | Carbonic acid (COs3) (by difference)...... 8.50 21.90
Iron (Fe)..... 1? g; Sulphuretted hydrogen (HsS) .......... .00 .00
Aluminum (Al).......... eI trace trace Chlorine (C1)-cosonnnees ;B 2:300) i
Manganese (Mn)............. AR RR I trace trace i
Sulphuric acid (504). oo vevirrireenn 22.65 43.67 Totals i cowvevied swmnme e liiE 38.81 100.00
Carbonic acid (CO3). cevsesvrannnaneans 6.37 ‘ 12.28
(g:h|101l;im (Ccll)ﬁ e RSy T 3.05 ‘ 5-88 Analysis by Prof. F. W. Clarke, chemist of the U. S. Geological Survey. Quoted
Sdlpherefted bpdropet: (FIsS) s vavara _1_Jrace I _...__tﬁe from Bulletin No. 55 of the U. S. Geological Survey, p. 92.
TFotal & savesmias o SR R 51.87 ‘ 100.00 Total solids in solution, 39.04 grains per U. S. gallon.

Water collected by C. B. Gannaway, October, 1887. In order to make this analysis comparable with the others, the

Analysis by the Geological Survey, C. B. Gannaway analysist. . amount of the constituents, which Prof. Clarke states in
Temperature of the water, 64°F. grammes to the liter, have been reduced to grains per U. S.
Total solids in solution, 51.89 grains per gallon. '

gallon.
The fact that these springs are called “ Potash Sulphur” has

probably given rise to the impression that there must be large
quantities of potassium in the watets. To settle this matter
beyond question the chemist of the Survey was directed to
take an additional sample of water from the “ original ” spring—
the north spring on the east side of the stream—and to rede-

Free carbonic acid, 2.56 grains per U. 8. gallon.

Faint order of sulphuretted hydrogen.

The constituents originally reported, given by Mr. Ganna-
way as bicarbonates, have been calculated as carbonates, and
‘the per cent. of total solid material in solution has been given,
to make the analysis comparable with the others.
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termine the alkalies and sulphuretted bydrogen. The sample
was collected November 13, 1830; the results are given below,
together with those obtained by Prof. Clarke for the same
substances in the water of this spring.

Alkalies in Potash Sulphur water— East Spring.

Clarke. Brackett.
Constituents. [ ik s o,
Grains Grains
per gallon,. | per gallon.
Sodium (Na)..... 12.92 13.66
Potassium (K).. .. 1.32 3.51
Total ... ... 14.24 17.177 -
\
Sulphuretted
hydrogen (HzS)|..vuvivuss. 009

The difference between the amount of potassium found by
Prof. Clarke and that found in the Survey laboratory is prob-
ably due to the small amount of water with which the former
had to work.

The alkali results obtained in the analysis made by Mr.
Gannaway cannot justly be put in this table because that analy-
sis is of water of a. different spring.

It is shown below that the Potash Sulphur waters vary in
strength among themselves and with meteoric conditions, but
it is plain that the sulphate of soda or Glauber’s salt is the
chief mineral constituent of the water, and it is probably to
this that the water owes its therapeutic value.

In order to determine whether the amount of material in
solution in these waters varies much or is influenced consider-
ably by the rainfali, samples were taken at several different
times and the total solids determined. The results are here
brought together.
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Potash Sklplmr Springs.—Matter in solution at different times,
in grains per U. S, gallon.
(Dried at 110°-115° C.)

| & w | | &
: \ £l E| £| EF
Collector. Date. | Previous rainfall. | 4 8. | £ a | &3 S
@ *6 w 1 g w T g
B |z | a A
I A
? 1886-87..... I 39.04 ‘ ..... iClarke.
Gannaway . . .!Oct, 1887.. .éDry weather . ...... 51.87 ‘ ..... | ..... Gannaway’
Means ,.... (July1r, 1891, ? 31.02 | 66.00 | 49.68 ‘Brackett.
. | 1
Siebenthal. . . |Aug. 3, 1891.¥* After week of heavy
el i FAMN wwsewmreisivosmcs 24.66 ! 47.41 | 50.03 !Brackett.-
| |
Brackett ....|Aug. 18, 1891. ? 29.62 | 49.85 | 50.96 |Brackett.
Newsom .... Oct. 25, 1891 .!After long drouth.. .| 45 89 48.86 1 ..... \Brackett.
| ! |

7’fhese determinations of total solids point to the fact that the
waters of these three springs vary among themselves in the
amount of solids in solution, and that they are considerably
affected by the rainfall. The southern spring on the east side
seems to be the one least affected, and that on the west side
the one most affected by rains and drouth.

7*-The foliowing temperatures were determined by assistant C. E. Siebenthal,
August 2 and 3, 1891, when he collected the samples reported upon above :
 West spring.—(August 2, § p.m.)—Temperature of air, 84.20° F.; of water,
71.6° F.
South spring.—(August 2, 5 p.m.)—Temperature of air, 84.20° F.; of water,
72.05° F. (August 3, 3 p.m.)—Temperature of air, 83.75°F.; of water, 70.25° F.
North spring.—(August 2, 5 p.m.)—Temperature of air, 84.20° F.; of water,
69.80°F. (Aungust 3, 3 p.m.)—Temperature of air, 83.75°F.; of water, 68° F.

6 G—W
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SEARCY SULPHUR SPRING. ) )
In order to ascertain whether the amount of mineral matter

Searcy, White County. in solution varied much, water was collected again on the 11th
Hypothetical Combination. : of August; 1891, by R. N. Brackett, and the following de-
g @ terminations made:
o s @
. i:g'n SE Total solids, 18.72 grains per U. S, gallon.
onstituents. G S 0.09 grains per U. S. gallon,
_5 0 :,,: ::i. Sulphuretted hydrogen, {0'22 Subic inches.
&= | &
SILOAM SPRINGS.
Silica (8102).v0evussnirenaniiienronsns 1.36 " 7.61 Ben :
Chioride of soda (NACH svapimyss wnvwes 289 | 1621 ton County, near Ewing House.
Chloride of potash (KCI), .......coiuvinn .46 2.67 . s
Carbonate of soda (NasCOg).  ....... } 5.49 30.81 g 5
Carbonate of magnesia (MgCQOy)........ 1.19 677 5o 53
Carbonate of lime (CaCOg)........uu.t, | 328 18.23 Constituents. it -
Sulphate of soda (NagSO4).evuvennann... | 2.9 16.77 g g %
Sulphate of iron (FeSO4) . ... vvvvniint! 04 21 =] B =
Sulphate of alumina (Als(SO4)3) ... .vunn. a3 .72 O ~
Total vuivurrnvnivnnnn i 17.80 100.00 i . f
- . { nnnnnnnnnnnnn des s LRI | . !
Carbonic acid (COg), free. ... SRR ‘ 1629 e e R | S B %
| 3400 Carbonate of lime (CaCOg) ............. L5y 63.75
| Carbonate of iron (FeCOj ...... ..... e 24
Sulphate of soda (NasSOy). ..euvuun.... | 1.43 17.64
Found. EStal vuucaiaeeanmnasmisams :__ME—IT ' 100.00
| i
Silica (5i02).vvuvveviianianane T —— 1.36 3.99
Sodinm (Na)., vecsevrassnvessens PR 4.56 13.38 Found.
Potassium (K)....oiiiiiiininnenennnns .24 7 z : ‘
Magnesium (Mg)......coiviiiiinninnns .34 1.0I Sili ’ ! ‘
?alci&n )(Ca) ........... A ——— i.gcl) 3.g43' s:,:;iﬁrgsfgi))' e e ?; gg;
] U R MR A S P g X : 2 4
gl;";im}m (ftll)(é'o' _______________ o _og 6.02 %;lomne(%(ze)xO) R EATEIMES SRR e 1 2.3:: 35.z;
ulphuric act 4} soceensinsanannans 2.1 .3 R RS S PR PR | o &
Car S f(C0), 1 e wrir 21z | 6453 Cubonic aid (GO --5.112231 110001 | adp | e
orine R R e ; i : B -
Sulphuretted hydrogen (HsS)....0suv....| trace trace Chlorine (Cl).......... R l__ 41 507
Total,....... R I e inaeae.s 34.08 100.CO Totalikamssvsnmerenaey e ‘ 8.12 100.00
100,46 per cent. accot;r:féd fods }Vater collecte? a.nd ax:a.lyzed by A. E. M:nke.
Water collected by assistant J. P. Smith, March 23, 1888, Tem}]:erat.ure o a}r, 4.-1 F; .Of walter, 60-.8 F.
Analysis by R. N. Brackett and J. P. Smith. otal solid material in solution, 7.41 grains per U. S. gallon. L
Temperature of air, 58° F.; of water, 59° F. The spring is in the chert formation near the base of the
Total solid material in solution, 17.73 grains per U. S. gallon. Lower Carboniferous.

The water comes from rocks of the Barren Coal Measures,

Gas was bubbling up from the water when the collection
was made ; there was a strong odor of sulphuretted hydrogen,
but lead paper showed only a slight reaction for it.
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STARNE SPRINGS.
Independence County.

Starne springs (chalybeate), named for J. W. Starne, who
owns them, are in the southwest part of Independence
county, in 12 N., 7 W . section 30, the northwest quarter, six

miles southwest of Jamestown, and thirteen miles southwest

of Batesville, the nearest railway point. The springs are on
the southwest side of a small tributary of Copperas Creek,
which flows into Salado Creek and thence into White River.
There are possibly twenty or more springs in this vicinity, only
four of which form any marked deposit about their outlet, and
from only two of which could clear water be obtained. The
springs are so close to the brook that its waters flow over them.
during freshets and fill them up with sediment, unless they are
boxed high, as is the case with two above mentioned. The
springs flow from a sandy soil formed by the disintegration of
a yellow, ferruginous sandstone of the Barren Coal Measures.
The same rock forms the low hills on each side of the spring,
and the higher hills on each side of Grassy Creek to the north-
east.

The springs are on the property of J. W. Starne, who lives.
at the springs. Several other families live in the immediate
vicinity. Friendship church is less than a quarter of a mile
southwest, and Bullard’s steam sawmill a little over a quarter
of a mile in the same direction.

The springs are much frequented by persons from Bates-
ville and the surrounding region, who camp there for weeks at
a time.

QUANTITATIVE MINERAL ANALYSES OF

SPRING NO. I.

Hypothetical Combinatio:.

WATER.

5|2

5% | 5%

Constituents. e gn ‘ o

g4 | £%

5" | L

o - -| -
Silica (Si02).evuvn cnrer vnase taananes .70 13.41
Chloride of soda (NaCl) . ....covviunnns .30 5.74
Carbonate of soda (NasCOy)....... .02 .38
Carbonate of Magnesia (MgCO3) 1.28 ‘ 24 52
Carbonate of lime (CaCOg) ... vuvn.tn g2 | 1378
Carbonate of iron (FeCOs) ....... .0 1.52 ‘ 29.12
Sulphate of lime (CaS04) ...vevvvvennn. .68 12.94
Total....vovearnee SRR 5.22 ' 100.00
Found

Silica (S102) v u s vup s iiswesnvio — 70 13.46
Sodium (Na) . vuveueereresinesrannnnes az 2.31
Magnesium (Mg) . siusmii .36 6.92
Calcium (Ca) ...coivetvinn 50 g 62
Iron (Fe) ournunieeninrnninnsrnrescnas .73 14.04
Sulphuric acid (804) 48 923
Carbonic acid (COyj) 2.13 40.96
Chlorine (Cl) ....vueuans .18 3.46
Totil. .o . 5.20 100.00

Water collected by assistant T. C. Hopkins, December 13, 189T1.
Analysis by A. E. Menke,
“Total solids in solution, 6.30 grains per U. 5. gallon,

85
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SPRING NO. 2,

Hypothetical Combination.

g o
L 52
8 o8
Constituents. Fio [ g2
Eul g
g5 | 52
- S | &
Silica (S102) +euvvr.vrienisinnaas - . ;
Chloride of soda (NaCl).1 o iiiiiier| 38 | b
Carbonate of soda (NayCO3)............ oI .17‘
Carbonate of magnesia (MgCOs)......., 1.45 24.31
Carbonate of lime (CaCOs3).........,... 1.92 32.25
Carbonate of iron (FeCOg)............. 1.43 23.98
Sulphate of lime (CaSOy).............. .50 8.39
Total......... A — | 5.96: ‘ 100.00
Found.
|
SICA (SI08)y sopmnnunpoonenminigs: : :
Sodium (Na)......... e %g ggg
Magnesium (Mg)oooevsovners ivvnnnn. 41 6.89-
Calcium (Ca). covvenninnnnrnvnnnnnns w3 QI 15:29
Iron (Fe).oovu.viviuniniiiniiinnn.n., .69 11.60-
Sulphuric acid (SOy)........ S W .35 5.88
Carbonic acid (CO3).....ocvvivnnvnnnn 2.94 49.41
Chloring (G e e s st .18 3.03
Total......oivvnnne. e - 5.95 '_Vlaoid

Water collected by assistant T. C. Hopkins, December 18, 1891,
Analysis by A. E. Menke. :
Total solids in solution, 4.16 grains per U. S. gallon,
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Sucar LoaF SPRINGS.

Sugar Loaf springs are at Heber, a town of 450 inhabi~
tants, the county seat of Cleburne county, in township 10 N.,
10 W., sections 14 and 23. The principal objection to Heber
as a health resort is its distance from railway accommodations;
Searcy, the nearest station, being about 30 miles away.

To the north of the town the country is somewhat rolling
and broken, and is covered with a pine forest, while Round
Mountain, rising abruptly to the south, makes the scenery very
picturesque. The air is of the pure and bracing character
found in mountainous and piney woods districts.

The prevailing dip of the rocks at the east end of the town,

‘where the springs are located, is about 8° 5. 45° E., dipping

under Round Mountain. The rocks belong to the Barren
Coal Measures and consist of sandstones and shales. The sur-
face of the ground slopes at about the same angle as the strata
to Sulphur Creek, a small stream running northeast between
Heber and Round Mountain, and cutting off the southeast cor-
ner of section 14. _ ‘

There is no exposure of rock where the springs issue, but a
short distance north of them, exposures of a thin bedded sand-
stone are found, which dips as before stated.

The principal springs are six in number and are enclosed in
a park containing about ten acres lying in section 14, the
southwest portion of the southeast quarter of the southeast
quarter. The water came up originally through a clayey soil,
the depth of the rock beneath the surface ranging from 3 to §
feet. At present, however, sewer tiles have been sunk around
each spring and the water collects in these. All except the
Eye spring are under cover. A small temporary bath-house
has been built near the White Sulphur spring, and uses the
water from it. The water from all except the Eye spring has
been used more for drinking than for bathing purposes.
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ARSENIC SPRING.
Hypothetical Combination.

I,

i3 °’s

Constituents. e B

c U a3

Bl °3

S A
Silica (S102) . ...vvvivinnn, SR 1.43 10.82
Chloride of soda (NaCl) ........c.c.0nn. 1.88 14.22
Carbonate of soda (NagCOg) ............ 2.21 16.72
Carbonate of magnesia (MgCOg).... ... 1.30 9.83
Carbonate of lime (CaCOs).,.0.vuv. ... 5-53 41.83
Sulphate of soda (NazSO4)......0vn.... .j0 529
Sulphate of alumina (Aly(SO4)s)......... .14 1.06
Nitrate of lime (Ca(NOg)2) .vuvvvaernn. 03 25
Total.visinnnnniinnnnn. ST 13.22 100.00
Found,
|

Stlica: (S108) ruann ion Lotiseein veaGes 1.43 | 11.27
Sodiom: (Na) cuenvonsvnsnimvaymieas 1.20 947
Magnesium (Mg) ..vvvvvninnennn, 3% .37 291
Yinie (BaO): uviemmsmremmmnmanmvdion 3.10 24.45
Alumina (AIQO3) ...................... 04 32
Sulphuric acid (SO4). ..ooveivivnevan... -57 4.49
Carbonic acid (CO3): vuvvnsssmrionmsan 4.81 37-94

Nitticiaeid INOg o vwomommsamsasemsss .02 .1
S 004 6 ) R — 1.4 8.99
Total.. oot ciannn 12.68 100.00

Water collected by assistant J. F. Newsom, October 30, 1891.
Analysis by A, E. Menke.

Temperature of air, 43.68° F.; temperature of water, 59° F.

Total solids in solution, 15.18 grains per U. S. gallon.

Free ammonia, 0.086 parts per million.

Albuminoid ammonia, 0.048 parts per million.

Arsenic spring is under the same roof with the White Sul-
phur and the Chalybeate spring; its distance from the former
is about 135 feet; from the latter, about 10 feet. The water
is not much used, and at the time of collection contained much
foreign matter, such as leaves and twigs. The discharge is
about one gallon in ten minutes. No gas escapes. A thin,
. white, mossy deposit is formed on the sides of the sewer tile
through which the water flows. Reaction, neutral.
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BLACK SULPHUR SPRING.

Hypot/tez‘zcal Cambmntwn

g | 3

5% | 3

Constituents. Gih v

£ | 83

g0 | 5"

&) -
Silica (S102) . vvvveecnansinsanianns 93 | 3.59
Chloride of soda ( NaCl) .......... .96 | 371
Carbonate of SOda(NaQCO'}) ............ | 14.65% ‘ 56.59
Carbonate of magnesia (MgCOs) ......., 2.6t \ 10.13
Carbonate of lime (CaCOg),..ovvivnnnn. 3.95 | 15.27
Sulphate of soda (NazSO4) . .coveurenens 2.69 10 40
Sulphate of alumina (Alg(SOg ) m— .07 .27
Nitrate of lime (Ca(NOs)s). . aeienetaeess .ot .04
Total,eusveevusseersnnereenanss| 2587 | 100.00
Found

Silica (SiO2).uve vevrvvaervennerannnes 93 3-60
Sodium (Na) ....vevvninnees ST et 7.25 29 09
Magnesium (Mg) ........... I T—— 74 2.86
Lime (Ca0) vvvenrvrevierareacsassnsas 2,21 855
Alumina (AlbO3) ..oviveveniiiiannn S .02 .08
Sulphuric acid (SO4) v .cveetveannnns o 1 9o 7.35
Carbonic acid (COg).evvennncraiinannn ‘11.94 46.19
Nitricacid (NOs) .ooverivninn e vennn .01 .04
Chlorine (CI) severivrvasnnnnreannens .58 2.24
TROHAL s senio sarasaionsiomm minasaisinsncasmans minshis 25.85 100.00

Water collected by assistant J. F. Newsom, October 30, 1891.
Analysis by A. E. Menke.

Temperature of air, 38.66%F.; temperature of watey 61.7° .
Total solids in solution, 30.87 grains per U. 8. gallon.
Hydrogen sulphide gas, 0.02 grains per U. 8. gallon.

Free ammonia, 0.0T parts per million,

Albuminoid ammonia, 0.01 parts per million.

Black Sulphur spring is near the north side of the park

and is about 160 yards north slightly east of its nearest neigh-
bor, the Eye spring.

The discharge of this spring is one gallon in three minutes.

‘When the sample was taken a little inflammable gas was es-

caping. A heavy white ropy deposit, which waves to and fro
in the water, is formed on the sides of the tile in which the wa-
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ter collects. Objects on which the deposit collects are turned
black. Reaction, neutral.

CHALYBEATE SPRING.
Hytothetical Combination.

5 | -3

= S5

Constituents, 28 =5

2ui s

g = °3

<] Al
Silica (5102) ...v.vvuu.nn. PR S 1.16 9.94
Chloride of soda (NaCl) ,.....0vuivuusn. 1.13 9.68
Carbonate of soda (NagCOs). e e 81 6.94
Carbonate of magnesia (MgCO3)........| 1.37 11.75
Carbonate of lime (CaCQOy). ..., O K 52.18
Sulphate of soda (NasSOy4)............. | 1.06 9.08
Sulphate of alumina (Aly(SOx4)s)..suu.... I o4 .34
Nitrate of lime (Ca(NO3)s).....uuuuue. . .01 .06
Total uun v o S Y .67 J 100.00
Found.

Silica (S102) . vvrvevniinnennnnnninns A (] ‘ .04
Sodium (Na) ...vvviinnnnnnnnn. vernese| 109 334
Magnesium (Mg) ........ T TS .39 1 3.34
Liie (Cal) ecuwans munpasiammmsmimme 341 | 29.22
Alming (AloOs). . wsswvinnnsaiwivessvne .01 .09
Sulphuric acid (SO4)..vvvveveneiinnas .. .76 6.51
Carbonic acid (CO3)......u... N - 5 35-56
Nitricacid (NOg).oveeeiivueenen. veuad fleld 09
Chléritié' (Ch)vsimavmsmmmamnpvsnsmses 69 591
5 ] - [ s Sl R :6_7*‘_20000

Water collected by assistant J. F. Newsom, October 30, 1891.

Analysis by A. E. Menke.

Temperature of air, 45.68° F.; of water, 56.30° F.

Total solids in solution, 13.76 grains per U. S, gallon.

Free ammonia, 0,01 parts per million.

Albuminoid ammenia, 0.01 parts per million.

The Chalybeate spring is 10 feet from the Arsenic and 31 feet
from the White Sulphur spring. The discharge is about 1 gallon
in 15 minutes. No gas was found escaping, and no deposit is
formed. The reaction is neutral. The water from this spring
is but little used.

QUANTITATIVE MINERAL ANALYSES OF WATER. o)

EYE SPRING.

Hypotnetical Combination.

.

.- °5

o ]

: 2. on s 3

Constituents. = § -:g

§5 | §°

S &
Silica (5102) vuvvvarianitrsnvraaennas .96 372
Chloride of soda (NaCl) ...... ........ 1.16 4.49
Carbonate of soda (NasCOg) ..evenn..n. 14 49 56.12
Carbonate of magnesia (MgCOs)........ 2.39 9.26
Carbonate of lime (CaCOs). ,0vvvur.unn.. 4 08 15.80
Sulphate of soda (NagSO.? .............. 2.67 10.34
Sulphate of alumina (Alz(SO4)s). ........ .06 | 23
Nitrate of lime (Ca(NOs)2) . .ovvvivuennn o1 | .04
Totaly i veeeemmasvsmeamm vavees 25.82 100.CO:
Found.

Silica (S5i02) . vvvvevaranrvnnnns R .gb 372
Sodium (Na) . ..covvrrinaiainnnnnnannss 7.54 | 20.20
Magnesium (Mg) ..oovivvnnrnnnnennans .68 | 2.64.
Lime (Ca0)...... sl ahg 2,28 | 8.83
Alumina (AlsOs) .. ..vonann . tas sewses .02 .08
Sulphuric acid (SO4) .vvvvuvverivnannn, 1.87 7.25
Carbonic acid (COs). +vvvvvvenvananess | 175 45.51
Nitric acid (NOg) . cocvviiieinracnainas .0l | .05
Chlorine (Cl)........ O .70‘ 2.72
Tolaluswmmmureswrasevansmasg 25.81 100.00

Water collected by assistant J. F. Newsom, October 30, 1801.
Analysis by A. E. Menke.

Temperature of air, 45.68° F.; of water, 54.5° F,

Total solids in solution, 31.39 grains per U. S. gallon.
Hydrogen sulphide gas, 0.002 grains per U. 5. gallon.

Free ammonia, 0,01 parts per million.

Albuminoid ammonia, 0.01 parts per million.

The Eye spring is about thirty-five feet north slightly east of
the Red Sulphur. Its discharge is very weak—only one
gallon in thirty minutes. No gas escapes from this spring,
and no deposit is formed. The reaction is neutral. The water
is used for bathing inflamed eyes and sores.
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RED SULPHUR SPRING.
Hypothetical Combination.

5| .3

=3 T3

Constituents. a % = :.n

g9 gd

L= 2

G |~
TS SESH{D T ) R —— 75 3.00
Chloride of soda (NaCl).. . .oovevuiunnnnn 6.45 25.80
Carbonate of soda (NagCO3) .......uunsn 11.73 46.92
Carbonate of magnesia (MgCO3)........ 76 3.04
Carbonate of lime (CaCOg)..cvenvnnnnn 3.44 13 76
Sulphate of soda (NaaSOy). ..vovvuavnnn ‘ 179 7.16
Sulphate of alumina (Alz (304)3) ..... . .07 .28
Nitrate of lime (Ca (NOs)s). cvvnvevnnnnn o1 .04
Totaloer, wmiosener s amis 25.00 100 00
Found,

Bilica (S108): varvwsrmsivnmuwawwais R 75 3.00
Sodium (Na) . .vvviiieiiiiverneanness 8.18 32.72
Magnesium (Mg)..oo.vvinrinruinsanens .27 1.08
Lime (CaO) v svs suivans ey 1.93 7-72
Alumina (ALO3) ..ot iiiiininiinian.. .02 .08
Sulphuric-acid-(SOu)cse vevsvevseniveeey 1.30 5.20
Carbonic acid (COg) . .ovvvivveninnrann, 8.63 |  34.52
Nitric acid (NOg) ....... teseressacnas | .01 .04
Chlorine: (G} siivvnsams w SEATE, U 391 | 15.64
Total clvmerraniams sanomeis | 25.00 | 100.00

“Water collected by assistant J. F. Newsom, October 30, 1891.
Analysis by A. E. Menke.

Temperature of air, 45.68° F.; of water, 61.7° F.

Total solids in solution, 34.63 grains per U. S. gallon.

Free ammonia, 0.02 parts per million.

Albuminoid ammonia, o.01 parts per million.

The Red Sulphur spring is about 200 feet northeast of the
"White Sulphur. The discharge is 1152 gallons in 24 hours.
‘When the sample was taken inflammable gas was escaping

rapidly. The water forms a heavy, ropy deposit on the sides:

of the sewer tile, and in the small wooden trough that carries
-off the water.
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WHITE SULPHUR SPRING.

Hypothetical Combination.

5d o

; 2. oo s?

Constituents. ' EF

e [* =]

55 | g°

S &~
Silica (Si02)eeerrecrernncasnncanon-ene 1.44 10.19
Chloride of soda (NaCl) .....ccvnnnne .. 1.77 12.53
Carbonate of soda (NasCOg) ...covunns 1.02 7.22
Carbonate of magnesia (MgCOs)........ 1.45 10.26
Carbonate of lime (CaCOg) ....... viaas 7.09 50.17
Sulphate of soda (NagSOg)eeeuarvnnrens 1.25 8.8s,
Sulphate of alumina (Ala(SOs)g)..evvnn. - .10 71
Nitrate of lime(Ca(NOg)2) «veere oo wasiil] o 201 07
Total . vvevenensae noassassssesonas ‘ 14.13 100.00
Found.

Silica (SiO2) cvvurvesevrnnees i wrea 1.44 10.19
Sodium (Na). ceevirvserascianerecane, 1.92 | 13.59
Magnesium (Mg)...... aveaemey T -41 §-90
Lime (CaO)..... winramee e e 408 VRN 3.97 25.10
Alumina (AlsOs) cvoveivineesinnrnannss .03 .21
Sulphuric acid (SO4)..covvenene s : 47 3-33
Carbonic acid (COg).-vvenveiiiaerecnns \ 4.81 34.04
Nitric acid (NOs) ..ovavvievieriaennuns | .01 .07
Chlorine (Cl) oovueiinrvnnnienannnnnns booLo7 | 757
TOtak: vt smpsmen o e | 14.13 100.00

Water collected by assistant J. F. Newsom, October 30, 1891,
Analysis by A. E. Menke.

Temperature of air, 45.68° F; of water, 59.9° F.

Total solids in solution, 16.66 grains per U. S. gallon.

Free ammonia, 0.01 parts per million.

Albuminoid ammonia, 0.0I parts per million.

The White Sulphur spring is 13 feet from the Chalybeate, and’
15 feet from the Arsenic spring. Its discharge is about 1440~

gallons in 24 hours. No gas was escaping when the sample was
collected, though it is said to escape sometimes. The reaction
is neutral. The water forms a white, mossy deposit. A small

pipe is arranged so that water for bathing purposes may be-
conveyed from this spring to the small bath house. The water-

is said to act as a purgative.
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SULPHUR SPRING.
Newton County.
Hypothetical Combination,

R
, 85E | °%
Constituents. A, %4 =
g9 ' 35
20 57
& &
Silica (SiOg) ........... ST e : 6
Chloride of soda (NaCl). .. ..o .vov. o g
Chloride of potash (KCI)......... ez wis .0l .0§
Carbonate of soda (NagCO3).......0uus.s 6.23 29.65
Carbonate of lime (CaCOs),............ 7.72 36.73
Carbonate of iron (FeCOs)...u.uuu..... 1.42 6.72
Sulphate of magnesia (MgSO,).... 4.80 22.83
Alumina (Al:Os)..vuneivin iinienienan, .82 390
Total. eeeeeiniseniesaeeaann . 2102 | 100,00
Found,
Silican(S108) rviany sramunen BELE B | ;
Sodium (Na).............. T i 2?? l;?g
Magnesium (Mg).....coivivuvnninnnss .96 4.4
Potassium (K).......... ...........s. .or ‘02
falcium LCR) s O e msmmane sasessinie I 3.09 14.44
e SR ‘ 6 '
Alumina (AlgOs) ........ooieiiiiio, I+ o
Sulphuric acid (SO4) . aevvvurenrnenn..] 3.8 17.95
Carbonic acid (COs) .vuue vuvvvnnnns.. 890 |  41.61
Chloring [Tl i esas oot nrbmmmsmn s - .00
Totdlseermeennss v AR SR !__2t.39*  100.00

‘Water collected by assistant T. C. Hmcupkins, Feb. 9, 1892.
Analyzed by A. E. Menke.

Temperature of air, 36.86° F.; of water, 50° F.

Total solids in solution, 22.91 grainsper U. S. gallon,

Sulphur spring is in 17 N., 20 W., section 24, on the north
side of Sulphur Mountain, two miles and a half from Watking’
post-office, and nearly nine miles from Harrison, the county
seat, The spring is at the head of one of the tributaries of
Crooked Creek. The water is slightly clouded, and gives a very
perceptible odor and taste of sulphuretted hydrogen gas. -~ °

*This water contained sediment.
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The shale in which the spring occurs is an aluminous, pyrit-
iferous shale containing ferruginous, calcareous nodules. The
overlying rocks are shales, shaly sandstones and impure lime-
stone. The sulphuretted hydrogen gas (not shown in the an-
alysis) and the sulphuric acid are probably due to the decom-
position of the iron pyrites in the shale.

The spring is in Lower Carboniferous rocks and emerges
near the top of the Marshall shale which at this point is 250
feet thick. It is 300 feet above Watkins’ post-office and 500
feet above Harrison, both of which are on the Boone chert ; it
is probably not far from 500 feet above the base of the Lower
Carboniferous series and about the same distance below the
base of the Millstone Grit, which occurs on both ends of Sul-
phur Mountain.

Two other small springs of soft water, clear, odorless and
tasteless, occur near Sulphur spring.

The property now belongs to Dr. Dodd, of Dodd City. No
one was living at the springs in February, 1892, but the ruins
of several cabins gave evidence of former residents. It is re-
ported that a few years ago several hundred people, mostly
health seekers, were encamped about the spring the greater
part of the summer season.

On Fodder Stack Mountain two miles west of Sulphur spring
is another spring, having a stronger sulphur odor and taste
than the one on Sulphur Mountain. Both are in the same geo-
logic level—the Marshall shale, of Lower Carboniferous age.

A sulphur spring with a local reputation as a health resort
is on Lick Mountain, in 15 N., 19 W.
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SULPHUR SPRING.

Benton County.

Hypothetical Combination.

g' . :E‘

8% °g

Constituents. i s -L:

g% | &3

[if=] 57

&) ~
L TIRC 0 ) (AR ———— Lowz | zar
Chloride of soda (NaCl).......ceununns 9.34 41.13.
Carbonate of magnesia (MgCOs)........ 4.48 19.73
Carbonate of lime (CaCOs3)....... eaven 6.51 28.66-
Carbonate of iron (FeCOg)......... i ‘ a2 ‘ .53
Sulphate of soda (NasSOu).veeeeenanns 1.33 5.86-
Alumina (AlO3).......... TP .21 .92
Total cuciicennns ) 22.71 100.00-
Found.

Silica (SiO2) vvevevenrcann Cerenrea 72 3.17
Sodium(Na)..veirinnerennsarsnnnnes Py 4.10 18.05
Magnesium (Mg).....coeviiniinnnnnens 1.28 5.64
Lime (CaO)......vnts T e 3.64 16.03
Iron-{Fe} vovvvrevvinmere SRR .06 2%
Alumina (AlsOg)..vveviivanns. casanne .22 .97
Sulphuric acid (SO4)...viviernnennanns .90 3.96-
Carbonic acid (COg).ivevnrnreaannianns 6.13 26.99
Chlorine (Cl)..eveuiveioenivnnsancnnnes 5.66 24.92
i B 1 e e S 4 e 2271 100.00+

Collected by A. E. Menke, November 16, 1891.
Analysis by A. E. Menke. d

Temperature of air, 28.4° F.; temperature of water, 61.7° F.

Sulphuretted hydrogen gas in solution, 0.0002 grains per U. S. gallon.
Total solids in solution, 22.59 grains per U. S, gallon.

QUANTITATIVE MINERAL ANALYSES OF WATER, Q7

TOM THUMB SPRING.
Newton County.
Hypothetical Combination.

£ B
3% | °%
Constituents. Z‘m E 9
— 99
i) 5T
& &
Silica (3102) vvus vevnvvivinran s i i | 1.49 11.86
Chloride of soda (NaCl) .....coevvnvnn. 4 1.12
Carbonate of soda (NagCOs) .....vvvvuns 2.84 22.63
Carbonate of lime (CaCQOs) . ...vivunnn.s 7.53 60.00
Carbonate of iron (FeCOsz) . ........... .19 1.32
Sulphate of magnesia (MgSQOy4).......... ‘ .36 2.87
TEotal oo . spe S v s ‘ 12.55 100.00
Found.
Silica (Si0g) .. vvvu vnn VRS SReete s 1.49 12.31
Sodium (Na) ...ovuvvenannns ceeraneaas n.29 10.68
Magnesium (Mg)....oovvvennnn — 0004 .003
Calcium (Ca).oonevviiiiininiinaniana,s 301 | 24.876
Tron(He) was: sermnnirenmasny 09 | 74
Sulphuric acid (SOy)...... R R .0016 .013
Carbonic acid (CO3)..uevevinevneinnnnns -6.13 50.65
Chloting (Cl): wassummenimemio s inassmms 09 | 74
Total.veeaenerersnaseressinsnrans { 12.10z | 100.00

Water céllected by assistant T. C. Hopkins, February 11, 1892.

Analysis by A. E. Menke.

Temperature of air, 40.28° F.; of water, 56.3° F.

Total solids ia solution, 15.00 grains per U, 5. gallon.

Tom Thumb spring is in Newton county, in 17 N, 2I
W., section 20, the southeast quarter of the southeast
quarter. It is six miles from Marble City, the nearest town,
fifteen miles from Harrison, the county seat, and fifty miles
from Eureka Springs, the nearest railway station. It is on the
west side of Gaither Cove, on a bench of Gaither Mountain,
and 520 feet above the bottom of the cove. The location is beau-
tiful and picturesque ; the bench on which the spring is situated
is from a few yards to a quarter of a mile in width and extends

around the cove; from the bench to the bottom of the cove the
7G—W
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slope is steep and covered with forest; the bench is limited on
the upper side by a perpendicular cliff of sandstone, which rises
several hundred feet to the top of the mountain; on the bench,
on top of the mountain, and in the cove,are a number of small
farms. From the spring one overlooks the cove, and the Buf-
falo River valley, and is surrounded on all sides by mountains.
The spring is in rocks of the Lower Carboniferous age, 520 feet
above the Silurian rocks, which outcrop in the creek in the
bottom of the cove. Itis 190 feet above the Boone chert and
either in or just above the Marshall shale. At the spring the
surface is covered with debris and talus from the cliff, but
below the spring the Marshall shale is exposed in a heavy bed.
The high perpendicular cliff above the spring is of Millstone
Grit, which forms a prominent wall around the cove. There is
but one spring, which is not large, flowing seventy-five gallons
per hour, but which is said to remain constant, uninfluenced by
continued rains or drouth,

The water is clear, odorless, and has a slightly alkaline taste.
The analysis given above shows it to contain much more solid
matter in solution than the Eureka Springs water.

The spring first became noted for its medicinal properties in
1875 and 1876, when it was the resort of many people. At one
time it is said that there were sixty houses at the place and over
a thousand people living and camping there, most of whom
claimed to derive great benefit from the use of the waters.
There are now (March, 1892) but two families and a few va-
cant dwellings at the spring, The reason given for its aban-
donment is that building lots could not be bought. The prop-
erty is owned by Mr. John M. Briscoe.

QUANTITATIVE MINERAL ANALYSES OF WATER. a9

VALLEY SPRINGS.
Boone County.
Hypothetical Combination.

£ ] .8

A LA

Constituents. ol

gu | &%

FERRE

6] Ry
Silica (S109) wwnmn, 55 shamnemisindiii 1.25 7.90
Chloride of soda (NaCl) .. ......... T .27 I.71
Carbonate of lime (CaCOsg).......00s...| 13.89 87.75
Carbonate of iron (FeCOg).......c0v.s. 14 .88
Sulphate of magnesia (MgSOy).......... .28 1.76
Total. ... .. seriosanesrevanieses| 1583 100.00
Found.

Silica (SiOz) ncvuvsvasiins s dvia 1.2 i
Sodinm:(Na) e conams g RS .[(5) lg‘;
Magnesium (Mg)........ N | .06 .38
Caleium (Ca) cveenrnvrevnnnserninnnnss 5-55 3524
Tron (FEY i s oo i 300 0, S, 00 i s 07 44
Sulphuric acid (SO4)...cvviriiiriananss .23 1.46
Carbonic acid (COs).vv.vvvivranerrinnn, 8.33 52.89
Chilotifie (Cl). wvvwwaiions e N o .16 1.02
Tl focisom srumoiscarammnmampase s _T; 7_5- 100.00

‘Water collected by assistant T. C. Hopkins, February 10, 1892,
Analysis by A. E, Menke.

Temperature of air, 53.15° F.; of water, 58.1° F.

Total solids in solution, 16.75 grains per U. S. gallon.

At Valley Springs, sometimes called “ Double Springs,” in
17 N., 19 W, section 3, are two large springs of clear cold
water which flow from the chert bed, possibly near the
bottom of it, near the base of the Lower Carboniferous beds.
In dry weather they are the head of running water on Elm
Branch, a tributary of Hog Creek. The analysis given above
is of water taken from the eastern one of the two springs, the
one to the rear of the post-office.
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WATALULA SPRING,
Franklin County.
Partial Analysis,

g | .8
: - o
Constituents. o g g
= 5~
o A
Silica (Si02) v venurrvniriiiaiaeens. | 1.29 58.64
Magnesium (Mg).oove weerinann. s 28 12.73
Calcium (Ca)..eveurvvressvansnssnanns 57 25.90
Iron sesquioxide (FeeOs).........cus } o 2.73
Alumina (AlOg) v.vivns cinviiera N
Total. s vvers cornnnvannssnasnanns 2.20 100.00

Water collected by assistant Arthur Winslow.

Total solid material in solution, 5.66 grains per U, S. gallon.

Watalula spring is north of Ozark, in township 11 N, 27 W.;
it comes from rocks of Lower Carboniferous age.

The water forms a yellow sediment on standing.

CHAPTER 1V.

QuaLiTATIVE TEsTS AND NOTES OF MINERAL SPRINGS ALD
WELLs,

BAKER'S SULPHUR SPRING.
Howard County.

The following analysis of water from ° Baker’s Sulphur
Spring,” in township 5 S., 30 W., section 14, the southeast
quarter, is quoted from Owen :*

¢ Carbonate of alkali, which is probably in the state of
Carbonate of soda,
Chloride of sodium,
A small gnantity of free sulphuretted hydrogen,
Traces of sulphate of soda and magnesia.

“When boiled down it exhibits strong alkaline properties.
1ts medical properties are a mild laxative, a diuretic, anti-scor-
butic, slightly alterative, and strongly antacid. This spring
rises from the slate at the base of a ridge of quartzose sand-

stone.”
BARNWELL'S WELL.

Batesville, Independence County.
Qualitative Analysis.
Hypothetical Combination.

Silica (Si02) vevae: veavontsiorranainss SEERE T tTaAce

Chloride of soda (NaCl) ...... SR S +....small quantity

Carbonate of soda (NagCOg)......... «ve0 ... large quantity

Carbonate of magnesia (MgCO3)........... aivsinion sieimis LIBCE

Carbonate of lime (CaCOs)...v.vivvrrrnrrenncrnnann. trace
Found.

Sodium (Na . .

Gt aci)d (COy) } ciessssresssssa «. chief constituents

Calcium (Ca)

Alumina (AlyOs)

Chlorine (Cl)
Water collected by B. F. Barnwell, October 31, 1891.
Analysis by A. E. Menke.

Total solids in solution, 131.6 grains per U. S. gallon.

SaTmiaTere tee e e e w4 .+ o traces

*Second Report of a Geological Reconnoissance of Arkansas, 1860, p. 97.
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Barnwell’s well is in Block I, Wykoff's addition to West
Batesville. The diameter of the drill hole is § inches. The well
is 196 feet deep; the water comes to within 40 feet of the sur-
face of the ground. The well is in rocks of the Lower Carbon-
iferous formation, and was bored through strata as follows:

Barth i i e P o PR P P T T 6 feet
Brown sandstone.. ... ..coveiinnnenn we smshelS TH 20 “
Gray, hard sandstone .........o0vuenn s 25 @
Soft, black shale .,............ SRR SRR 100
Harder, aritty shale o v nimssoasnsasssisas 45 &
Total depth ..ovvenvvans canns [P {s1: IR

A weak stream of water was struck at the top of the shale.
A larger stream, and the one from which the well receives
most of its supply, was struck at a depth of 193 feet.

BIG SPRING.

Phillips County.

The following analysis of the water of the “ Big Spring,”
near Helena*, Paillips couaty, is quoted from Owen.t

« Carbonic acid, ,..... L e R strong.
LAME wciiin awmememraams s #0s FietaieseTataiareie &
B 1L e e e P e
Iron ...... suonanenssas sy Bhainilne. oot okben 80, FATOTEAR RN trace.

“ Saturated with sulphuretted hydrogen, this water gave no
indication, either in an acid or alkaline solution, of any metal
except a trace of iron. Therefore, it is not likely to contain
any mineral poison; and though strongly charged with bicar-
bonate of lime and magnesia, it is not probable that these in-
gredients are particularly injurious in water; except it be to
those suffering from calculus.”

BLACK SPRING ]
Montgomery County,
“Inthe northern edge of the town of Black Spring the road

#For the geology of the region about Helena, see Annual Report of the Geo-
logical Survey of Arkansas for 1889, Vol. 11, by R. E. Call, p. 43, ¢ seg.

+Second Report of a Geological Reconnoissance of Arkansas, 1860, p. 412.

1The notes here quoted on the spring at the town of Black Spring, Montgomery
county, are taken from the Annual Report of the Geological Survey of Arkansas,
1888, Vol. I, by T. B. Comstock, p. 126.
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crosses a little run in which the black shales are imperfectly
exposed, the alluvial deposits of the ancient Caddo having
obscured the rock formations. The rocks through this region,
west of the line of the anticline, dip N., 27° W., 30° to 35°.
The shales seem to lic near the base of the quartz-bearing
division. The water which flows from these shales is agreea-
ble to the taste, slightly charged with sulphur, and is diuretic.
It is held in high esteem for its medical properties by the peo-
ple of the neighborhood.”

BLUE SPRING.

Carroll County.

Blue spring is eight miles northwest of Eureka Springs in
21 N., 27 W, section 26, the northeast quarter; it is named
from its color. It throws out a strong stream of clear cold water
from a rectangular opening in the magnesian limestone and
forms a deep pool in which the water appears blue, probably
on account of its great depth. The pool at the spring is
thirty or forty feet in diameter ; in the center and at the bot-
tom of it is the rectangular opening, apparently about three

by four feet. Itis reported that an attempt was made to find

the depth of the spring by lowering a blacksmith’s anvil by
means of a rope but that no bottom was found at 460 feet. Blind
fish are reported to have been taken from the spring. Itis
about 100 yards from the river and twenty to thirty feet above
it, and its situation inside of a long, sharp curve in White
River suggests that a part of the river may escape at this
point from a subterranean passage. In opposition to this view,
however, it is reported that the water in the spring remains
clear when that of the river is muddy, T. C. Hopkins, assist-
ant of the Survey, states that at one time he found the spring
clouded with sediment while the water in the river was quite
clear. A citizen dwelling in the vicinity made the statement
that the spring becomes turbid when there is a freshet in
Osage Creek, a stream over twelve miles a way and on the
opposite side of Kings River,
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CABOT WELL WATER.

Lonoke County.

Analysis.
a
°
e
Constituents. 5‘1‘ £
2w
£
&)
Dissolved matter .........covvann I Y S 676.81
Sulphuric acid (SOy) ..oovve con viviiiiiiiana 208.74
Chlorine (CI) ....ocovvvevinnr vnaranissinsnns 102.05
The water contains iﬁ solution : - bR
Chloride of soda (NaCl) (common salt).... } ainl
Sulphate of magnesia (MgSO,) (Epsom salt) mainly
Silica (Si02) covene ivrrrraescniasnaann.
Chloride of potash (KCl). .......ccoentn.
Sulphate of lime (CaSO4). ....vvuvuuvn... [ small quantities
Sulphate of potash (KoSOy)..... .. .ovnen.
Sulphate of soda (NazS504) +.ovvevn vann.. J

Organic matter——very little. Iron, copper, lead or nitrates—-none.

Water collected by L. D. Stephens, from an open well at Cabot, Lonoke county
August, 1889.

The water is milky in color, and deposits a voluminous, finely divided, dark
colored sediment (clay). The taste is salty and disagreeable.

The town of Cabot is on the St. Louis, Iron Mountain and
Southern Railway, in Lonoke county, township 4 N., 9 w.,,
section 18, the west half: it is on rcck of the Mesozoic forma-
tion very near the boundary line between this age and the
Palaozoic.

The large per cent of common salt and Epsom salt shown
by the analysis tends strongly toward the conclusion that
this water comes from the same geologic horizon as the salt
waters of Southwestern Arkansas. '
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CONWAY AND WILLIAMS' ARTESIAN WELL.
Saline Landing, Howard County.

Analysts.
Silica (8iO2).
Chloride of soda (NaCl) } 1 R
Carbonate of lime (CaCOg) 41869 LY
Carbonate or sulphate of potash (KCl or Ky50,)-—trace, most
probably KySO,.
Sulphate of magnesia (MgS04)—the merest trace.
Water collected by J. C. Branner, Deceraber 20, 1891.
Analysis by A. E. Menke.

Total solids in solution, go.41 grains per U. S. gallon.

This well is on Conway and Williams' farm, at Saline Land-
ing, Howard county, in township 11 S., 28 W., section 35.
The well is 466 feet deep and is bored in rocks of Cretaceous
age. It passes through the following strata :

Soll 8nd Clay.cooivesremmss sdvemnens venngses 25 feet.
Brown sand.,....ccoviniiennanns SIS e O I«
White lime rock (chalk)
Blue marl and shale
Rock containing water (samples showed some iron
pyrites) ..ol S vavarasimtn fiiue stvetes et ..8-10 ¥

COX'S ALUM SPRING.*
Scott County.

“ On the southwest quarter of section 5, 1 N., 28 W., the water
flowing from the shales is highly charged with mineral in-
gredients. Much of it is highly concentrated and cannot well
be drunk without dilution. Itis similar in taste to the well
water at Sloane’s on the southeast quarter of section 31, 3 S,
25 W, referred to on page 126. Mr. Cox has a number of
tanks or pans in which he first soaks and boils pieces of the rock,
afterward evaporating to dryness the solution obtained. Some
of the reddish powder, in all respects like that made by evap-
orating the water of Sloane’s well in Montgomery county, was
analyzed with the result stated on page 126. Some quarrying
or digging has been done along the line of the fault which
occurs at this place, and in the gorge of a stream which fol-

#The notes here quoted on Cox's Alum spring are taken from the Annual Report
of the Geological Survey of Arkansas, 1888, Vol. 1, by T. B. Comstock, p. 168,
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lows the fracture for some distance. At the head of the
gorge, several natural and artificial pools collect strong alume

water from crevices in the rocks.”*

CRYSTAL SPRINGS.T
Montgomery County.

“In the black dolomite, near an anticlinal fold, a number of
excellent chalybeate springs emerge along the sides of the
stream. Some of them are quite small, but there are several
of large dimensions. These springs are mostly clustered with-
in a small area in the little town of Crystal Springs, which is ad-
mirably situated for a watering place. A few of the bowls of
the springs are surrounded by evidence of former greater ac-
tivity, and some have deposits which suggest that thermal wa-
ters once overflowed from them.” '

DALLAS TOWN SPRING.
Polk County.

The following analysis of the Dallas town spring water is
quoted from Owen.}

“The town spring at Dallas was tested at the fountain-head,
and found to be a tolerably pure water, containing only traces
of carbonates, chlorides, and sulphates of the alkalies and al-
kaline earths.” '

This is probably the spring that is now known as the *“ Be-

thesda spring,” and is about a mile west of where the court-
house now (1891) stands.

DE SOTO SPRING.

Marion County.

De Soto spring (Sylva post-office) is in Marion county, in
township 17 N,, 15 W, section 20, the northwest quarter, near
the head of one of the terminal ravines of Panther Creek. The

*>See Sloane’s Alum well, page 114.

+The notes here quoted on the springs at Crystal Springs, Montgomery county, are:
taken from the Annual Report of the Geological Survey of Arkansas, 1888, Vol. I, by
T. B. Comstock, p. 106. .

{Second Report of a Geological Reconnoissance of Arkansas, 1860, p. 97.
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spring emerges from the limestone at the base of the Lower
Carboniferous rocks. Other springs, some of them larger,
occur along the ravine at a lower level. A quarter of a mile
below the water from all the springs flows over a perpendicular
Jedge of sandstone, in a stream several feet in width, forming a.
cataract thirty feet or more in height.

The De Soto spring was a few years ago the resort of large
numbers of health-seekers. Two families reside permanently at
the springs at present (1891) and others are there for a few
months in the summer season. No analysis of the water has.
been made.—[T. C. Hopkins.]

GILLEN'S WHITE SULPHUR 3PRING.
Garland County.

_An analysis of water from Gillen’s White Sulphur spring
was made by Chauvenet and Blair, of St. Louis, Mo, the re-
sults of which are given below:

Constituents.

« Carbonates of iron, lime and magnesia; traces of organic matter and very small
quantities of sulphuric acid and free carbonic acid.

«Chlorine is absent. Sulphuretted hydrogen cannot be detected even in traces.
Exposed to the air, iron oxide in small amount is slowly deposited. Total residue
on evaporation, sixteen grains to a gallon. Altogether similar in composition to-
« Mountain Valley’ water, near Hot Sprirgs ”

Gillen’s White Sulphur spring is said to have good medicinal
properties ““in cases of dropsy, liver and stcmach troubles, dis-
eases of the kidney and bladder, and possess a fine tonic prop-
etty.”

The spring is in township 2 S., 19 W., section 26, near the
center of the southeast quarter. It is three miles northeast of
Hot Springs. The water comes from rocks of Lower Silurian
age.

Near the spring the ground is comparatively level, but a half
mile to the northwest, Indian Mountain rises to a height of
too feet above the general level.

A good hotel has been built near the spring so that visitors.
may obtain first-class accommodations.
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GRAY'S SPRING,
Howard County.

The following analysis of “Gray’s Spring,” Howard County,
*in township § S,,* 29 W, is quoted from Owen:

“Temperature, 58° F., the air being §2° F. The main con-
-stituents of this water are:

“ Carbonate of soda.
Sulphuret of sodium.
Chloride of sodium.
Traces of sulphate of soda.
Traces of sulphate of magnesia,

“Its medical properties will be found to be analogous to
‘those of ‘ Baker’s Spring.’”

INTERMITTENT SPRING.
Marion County,

At Bruno, in Marion County, in township 17 N., 17 W., sec-
‘tion 3, is a spring that is intermittent in dry seasons. No regu-
‘larity has been observed in the periods of flow. A bold stream
flows from the spring for several hours, stops for a few hours
or a half a day, and then suddenly begins again. In wet weather
it flows continuously. It is in rocks of Lower Silurian age.
—{T.C. Hopkins.]

JACKSON SPRING.
Marion County.

Jackson spring is in Marion county, in township 19 N., 16 W.,
-on Lee’s Mountain, about three miles northwest of Yellville:
it has a local reputation as a health resort. The water flows
“from rocks of Silurian age.—[T. C. Hopkins.]

In the text the township is given as 5 N., but the context shows that 5 S. is
»meant. This township was at that time a portion of Polk County.
TSecond Report of a Geolpgical Reconnoissance of Arkansas, 186c, p. 97.

QUALITATIVE TESTS AND NOTES. 10G:

JETT AND ORTON'S ARTESIAN WELL.
Little River County.
Qualitative Analysis.

Hypothetical Combination.

Silica (S8i02) uenssavasnainnas .small quantity.
Chloride of soda (NaCl).... ....chief constituent.

Chloride of potash (KCI), }tmces
Chloride of lithia (LiCl)......
Chlotide of lime (CaCly) ....... small quantity.

Chloride of magnesia (MgCly) .. .trace(?).
Carbonate of magnesia (MgCO; ) very small quantity.

Carbonate of lime (CaCOsg). .... small quantity.

Organic matter, nitrogen.......large quantity, indicated by
the free and albuminoid
ammonia.

Sanitary Analysis.
Total solids, dried at 275° F. (135° C.) 298.66 grains per U S gallon

Chlorine {(Cl).cvevravnraraanaananns 16543 ¢ L
Sulphuric amd (504) coer wrneninnns none.

Tron(Fe) .o vuvnneainniinnninn. slight trace.

Free ammonia,.........eeeee. oo, 1319 parts per million.
Albuminoid ammonia.,........ S, 0221 #8 4

Water collected by R. H. Hale, July 27, 1891.
Conclusion.—This is not a potable water. The total solids are excessive.

The water is clear, deposits a slight reddish or reddish-yellow clayey sediment..

Taste, strongly salty , faint odor; reaction neutral.
This water evidently comes from the salt beds of the Mesozoic formation, and

must come from about the same horizon as the saline waters on the Ouachita River,-

near Arkadelphia.
The well is in 13 S., 27 W, section 27, on land owned by

Jett and Orton in the flood plains of Red River. It is 146

feet in depth.
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LONG SPRING.
Hempstead County.
Qualitative Analysis.

Magnesium (Mg) coveevinnnninnnnns
Hydrochloric acid (HCI)......
Sodium (Na) ........

} chief constituents.

sessas

srssnses et

Potassiom (K) ..ceeivvissssiviniinn i
Caleium ([ CaYw it svanmeinisie e sl usoiies:
(110 - [ T

Sulphuric acid (SOg)...u... ¢ resavsressvery little.

"The dissolved matter in the water, therefore, appears to be :

Chloride of magnesia (MgClz)........ :
Sulphate of magnesia (MgSOy) ...... },clueﬂy.
Chloride of soda (NaCl) ............

Chloride of potash (KCl)............ 1

Chloride of lime (CaClg)............ |, i
Sulphate of potash (KoSO4) ......... :"m stalengaleliics-

Sulphate of lime (CaSOy4)........ ..., !
Sulphate or oxide of iron.,.......... J

Water collected by Hon, J. D. Conway, Washington, Hempstead county.

Analysis by Brackett and Smith.

Temperature of air, 85° F.; of water, 58° F.

Total solids in solution, dried on water bath, 4.33 grains per U. S, gallon.

Total solid material after ignition, 3.58 grains per U. S. gallon. Upon ignition
the solids burn brown and finally white, giving off white fumes with no decided
odor.

The water is clear, odorless and tasteless. A slight yellowish sediment (iron
hydroxide) is formed by the water.
Ldt]g spring' is in township 9 S., 24 W, section 19.
MERIWETHER'S WELL.
Cleveland County.

The following analysis of well water from Judge J. M. Mer-
iwether’s place, in township 10 S., 10 W,, section 8§, is taken
from Owen.*

« Bicarbonate of lime, remarkably strong.
Bicarbonate of magnesia, remarkably strong.
Sulphate of alumina, strong.

Sulphate of magnesia, strong.
Sulphate of soda, strong-
Chloride of sodium, strong.
Iron, a trace.

“The water is acid to test-paper, and when evaporated to
dryness, leaves a large residuum. It is so strongly charged

*Second Report of a Geological Reconnoissance of Arkansas, 1860, p. 412.

QUALITATIVE TESTS AND NOTES. III

with mineral matter that it is entirely unsuited for domestic
use. Even cattle and other stock would probably be greatly
injured, if suffered habitually to drink this water.”

MINERAL SPRINGS.
Clark County.

Mineral springs, Clark county, are two miles northeast of
Antoine post-office, a quarter of a mile south of the military
road, on the Amity-Okolona road, six miles north of Okolona,
the nearest railway point. Seven springs issue near each
other, and one larger spring a short distance away. These
springs are well tiled, and the large one has a cover. The
water issues from a dark colored, sandy deposit, with streaks of
black shale or clay, all of which are probably of Cretaceous
age. These beds dip to the south at an angle of 45°. The
place is used as a local summer resort and camping place. An
open Methodist chapel, a dozen cr more summer cottages, and -
frames for a number of tents, have been built at this locality.

POISON SPRING.
Carroll County.

A spring, known locally as “Poison spring,” which is said to
cause sickness to persons or animals using the water, is in
Carroll county, on the Dry Fork of King’s River, in township
18 N., 24 W., section 29. The water comes from rocks near
the base of the Lower Carboniferous series.—[T. C. Hopkins.]

ROGERS SPRINGS.
Benton County.

The most noted medicinal springs in the eastern part of Ben-
ton county are those near Rogers, in 19 N., 29 W., section 6,
where a dozen springs occur in one quarter-section. The ones
most noted for their healing properties are those known as the
Electric springs,* a name given to three small springs, or one
spring with three outlets. Mossy spring has a reputation as a
blood purifier. The Bath Rock spring is named from the nat-

#For analysis of the Electric spring see Chapter IIL
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ural cavity, shaped somewhat like a bath-tub, cut in the lime-
stone. There are two springs which are slightly chalybeate,
all the others being clear, odorless and tasteless. The springs
are all in the Boone chert formation and its accompanying
limestones.—[T. C. Hopkins.]

THE SANITARY WELL.
Logan County.

Near National spring (see page 75) is a well, known as the
“ Sanitary well,”” the water from which was formerly evap-
orated and the residue sold as a medicine. The wrapper used
on these packages has the following regarding the character
of this substance :

“Tt is not a panacea, but it is warranted to cure diseases of
the liver and kidneys, chronic diarrhcea, hemorrhoids, dyspep-
sia, headache, rheumatism, cancer, ulcers, burns and all cutan-
eous diseases, when directions are correctly followed. It is
unequaled as a worm exterminator.”

The constituents as given on the wrapper are:

Silicate of iron.
Chloride of soda.
Chloride of magnesia.
Carbonate of magnesia.
Carbonate of lime.
Bicarbonate of iron.
Sulphate of soda.
Sulphate of potash,
Sulphate of magnesia.
Alumina.

SCOTT COUNTY WATERS.

The two following analyses of waters from Scott county are
quoted from Owen :*

“About 275 feet below the top of the Chalybeate Hill, a strong
chalybeate water issues from the ferruginous sandstones in the
southern slope of that hill, and considerable iron ore is strewed
along the hillside. The water is a saline chalybeate, possess-
ing strong deoxidizing powers. It is situated near the line
between sections 16 and 21, Township 3, North Range, 30
West, probably towards the southwest corner of 16. This

*Second Report of a Geological Reconnoissance of Arkansas, 1860, pp. 88, 89.
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would be a most valuable mineral water for invalids requiring
a pure tonic with a slight alterative influence combined.

“The spring water rising from the shales of the Millstone
Grit, in the Poteau valley, at Dr. James H. Smith’s, was also
tested qualitatively, and found to contain principally chloride
of sodium, a trace of bicarbonate of lime, and a trace of bicar-
bonate of magnesia.

“The west branch of the Poteau river was also tested,* and
found to contain less chlorides, and more carbonates of the
alkaline earths.”

SEVIER COUNTY WATER.

The following analysis of water from a salt well in Sevier
county is quoted from Owen.t The well issaid to be in 10 S.,
29 W,, section 22, on a live-oak flat,

“ Chloride of sodium.
Bicarbonate of lime.
Bicarbonate of magnesia,
Bicarbonate of alkali.
Chloride of magnesia.
Trace of sulphates.

It is said that, at one time, with thirty-two kettles pf thirty-
five gallons each, twenty bushels of salt were made daily for
three months, and that it afforded a dry, white salt.”

SILVER SPRING.
Benton County.

Silver spring, in township 19 N., 29 W., section 28, is one of
the largest and most beautiful springs in north Arkansas. It
emerges from the base of a'bluff near the bottom of the Boone
chert formation, in a crystal stream two or three feet deep and
from six to ten feet across. The water is utilized to run a flour
mill, distillery and saw mill a short distance below the spring.

Another large spring is in township 19 N., 29 W., section
35, on the road from Rogers to Eureka Springs by way of
Prairie Creek; it flows from Silurian rocks; still another in

*No note is made of the physical conditions of the water, or the stage of the
river when the water was collected. '
tSecond Report of a Geological Reconnoissance of Arkansas, 1860, p. 116.
8 G—W
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township 19 N., 27 W., section 17, on the east prong of Little
Clifty Creek, emerges from the base of the Boone chert. iT.
C. Hopkins.]
SLOANE'S ALUM WELL.*
Hot Spring County.

“ On the southeast quarter of section 31, 3 5., 25 W., at Mr.
Sloane’s house; there is a deep well, opened in the black shale,
the water from which cannot be regularly used because of its
strong taste. When the supply is plentiful, as it was August
11, 1887, it is slightly astringent, and has the taste of a rather
sour chalybeate water ; but in a dry period the solution becomes
highly concentrated and unsuitable for drinking purposes.

- Half a gallon of water, taken at the time of its greatest strength,
and evaporated, produced a reddish brown powder, perhapé
two ounces or more in weight. A qualitative analysis of this

sample shows:

« [ron (ferrous), Magnesium
Sulphuric acid, Potassium,
Aluminum—a very slight trace.

“The line of the Blue Mountain uplift passes near this local-
ity, and the topography at Mr. Sloane’s, and between there and
Black Spring, suggests that the fracture may run directly
through his farm. The altitude at Mr. Sloane’s is greater than
at the town, and the beds of shale which supply the water are
probably higher in the geologic scale than those at Black
Spring. If this water should prove, medicinally or otherwise,
economically valuable, it is probable that an abundance of it
can be found at slight depths by boring under the guidance of
a competent geologist.”

SPRINGFIELD TOWN SPRING.
Conway County.

The following analysis from Owent is of spring water from

#The notes here quoted on Sloane’s Alum Well were taken from the Annpual
Report of the Geological Survey of Arkansas, 1888, Vol. I, by T. B. Comstock,

p. 126.
1First Report of a Geological Reconnoissance of Arkansas, 1858, p. 236.
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the town of Springfield, which was at that that time (1858) the
county seat of Conway county:

¢ Carbonic acid ;
Bi-carbonate of lime;
Bi-carbonate of magnesia ;
Bi-carbonate of the protoxide of iron (strong).

‘“ Another chalybeate spring of the same character occurs
at Peach Orchard gap, in section 20, township 6 north, range

10 west, in the edge of White county, and belongs to Mr.
Elliott.”

STATE SALT SPRING.
Franklin County.

The following analysis of water from a spring in Franklin
county, given by Owen as the “ State Salt Spring,” is quoted
from him,*

# Chloride of sodium (common salt).
Bi-carbonate of lime.
Bi-carbonate of magnesia.
Bi-carbonate uf the protoxide of iron.
Sulphates, a trace.”

The * State Salt Spring ™ is on Mulberry River, in township

11 N., 28 W,, section 30(?). Itis a saline water and flows from
rocks of the Coal Measures.

STONEWALL SPRING.
Marion County.

Stonewall spring is in Marion county, in township 19 N., 15
. ?
W, it has a local reputation as a health resort. The water
flows from rocks of Silurian age.—[T. C. Hopkins.]

SULPHUR SPRING.
Yell County.

Just south of Spring Mountain, in Yell county, is a group of
five springs, commonly known as the Sulphur springs. They
are in 6 N., 22 W, section 10, southeast quarter of the north-
west quarter. These springs are all highly charged with sul-
phuretted hydrogen. The place has been more or less used as a
healthresort. There is a hotel at the locality and a few cottages,

¥First Report of a Geological Reconnoissance of Arkansas, 1858, p. 229.

i
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which are occupied by visitors during the summer months.
In addition to the sulphur waters a pipe was formerly used to
bring chalybeate water from the mountain to the north. These
springs are said to belong to the New York Mercantile Trust
Company of New York and St. Louis.

There are also two chalybeate springs on the south side of
Chickalah Mountain, 6 N., 22 W, section 28.—[]. H. Means.}

WASHINGTON COUNTY SPRINGS *

«As in all limestone countries, springs are abundant
throughout Washington county. The largest issue from the
Boone chert and cherty limestone, while many of value are
found gushing from the Archimedes and Pentremital lime-
stones. The following, in the immediate vicinity of Fayette-
ville, were gauged by Prof. J. Whitham, of the Engineering
Department of the Arkansas Industrial University, upon the
dates given. Within the corporate limits of Fayetteville are
three springs of more than ordinary magnitude. Cato’s Spring
(also known as Harrison’s Spring, Big Spring and Spout Spring),
is situated in a ravine at the foot of East Mountain. Here the
water issues from the Pentremital limestone. May 21, 1887,
its measured flow was at the rate of 12,007 gallons in twenty-
four hours.

“ewis' Spring is near the line of the St. Louis and San Fran-
cisco Railway, south of the depot, between Dixon and Spring
streets. This spring issues from rocks that immediately over-
lie the Archimedes limestone. It does not flow from the edge
of eroded strata, like the preceding, but is rather a welling up
‘of water. May 23, 1887, its flow was at the rate of 26,221
gallons in twenty-four hours.

« William’s Spring is in an east-west ravine that extends
through the northern part of Fayetteville, and, in its general
character, resembles Lewis’ Spring, but probably differs in its-
geologic position, inasmuch as the sandstones near at hand are

#The notes here quoted on Washington county springs are those of Dr. F. W..
Simonds, published in the Annual Report of the Geological Survey, 1888, Vol. IV,.
p. 2I.
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very much disturbed, being completely turned on edge. May
28, 1887, it discharged 8607 gallons in twenty-four hours.

“ The largest spring examined is situated in 17 N., 30 W., the
southwest quarter of the southwest quarter of section 15, and
is widely known as Johnson’s Spring, or The Big Spring. It
wells up from the cherty limestone, and covers an area of per-
haps an eighth of an acre. August 2, 1888, its measured
capacity was 2,345,067 gallons in twenty-four hours. The
flow from this and two smaller springs is utilized for power at
Johnson’s mill. On this date the mill lume was also gauged
showing a flow of 2,562,491 gallons in twenty-four hours, This
locality may, in the future, be very valuable from an economic
standpoint, as a source of water supply for the city of Fayette-
ville.

“In 16 N., 30 W., not far from the center of section 2, a fine
flowing spring issues from what appears to be the opening of
a cavern in the Pentremital limestone.

“At Elm Springs, in 18 N., 31 W,, near the center of section
25, clear, sparkling water gushes from the cherty limestone,
forming many springs along the bank of a small branch, lo-
cally called Brush Creek, a tributary of the Usage. Several
houses of the village are supplied with water from them, and
with the necessary improvements these springs could be made
a resort of some importance. In 17 N., 28 W., near the north-
west corner of the southwest quarter of the northeast quarter
of section 7, in the bed of Brush Creek (not to be confounded
with that above mentioned), a short distance above its union
with White River, there is a very large spring, called Blue
Water Spring. It issues from the cherty limestone.

“Mention should likewise be made of the large, flowing
spring in 17 N, 32 W., near the center of section 36. It
issues from the same limestone, at or very near its point of
contact with the Eureka shale. The water, as it flows from
the rock, seems to be accompanied by a current of air.

“At the residence of Col. J. P. Neal, at Prairie Grove, there
is another beautiful spring, flowing from the same formation,
In the neighborhood of Boonsboro, too, there are numerous
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fine springs gushing from the Archimedes limestone, and the
same is true on the south side of the Boston Mountains, in
the vicinity of Morrow’s school house, on Cove Creek.

““Occasionally, as might be expected, the sandstone formations.
furnish water. Water issuing from the shale is, as a rule,
rather inferior for drinking purposes, owing to the salts carried
in solution.”’

WASHINGTON WELL WATER.
Hempstead County.

The following analysis of water from a well “ on Lowry’s lot,
on the north edge of the town of Washington,” Hempstead:
county is quoted from Owen.*

« Protoxide of iron, partly held in solution by carbonic acid
and partly by an organic acid.
Chloride of sodium.
Traces of sulphate of soda and magnesia.
Bicarbonate of lime.
Bicarbonate of magnesia.
Carbonate of alkali.”

WATERS SPRINGS.
Garland County.

Waters springs are in Garland county, four miles southeast
of the city of Hot Springs, on land owned by W. W, Waters,
in township 3 S., 18 W., section 7, the southeast quarter of

the southwest quarter.
The samples for analysis were collected by W. W. Waters

and C. N. Rix, June, 1891.

SPRING NO. I.

The chief constituent of the water is carbonate of lime.

There are present besides: Sulphate of lime, carbonates and sulphates of mag-
nesia, iron and alkalies, chlorides of the alkalies (sodium and potassium), organic
matter; silica and free carbonic acid.

The iron and organic matter are in small quantities,

Discharge of spring from 270 to 535 gallons per hour.

Total solid material in solution, 11.54 grains per U. S. gallon.

The water is tasteless, odorless, and has a neutral reaction.

#3econd Report of a Geological Reconnoissance of Arkansas, 1860, p. 117.
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SPRING NO. 2.

The chiel constituent is carbonate of iron.

There are present besides: Carbonates of lime and magnesia ; chlorides of the
alkalies (sodium and potassium); small quantity of organic matter; silica; free car-
bonic acid.

Discharge from 70 to 130 gallons per hour.

Total solid material in solution, 2.5 grains per U. S. gallon.

This is a weak chalybeate water ; it is odorless and has a neutral reaction.

SPRING NO. 3.

The chief constituent is carbonate of lime.

There are present besides: Carbonates of magnesia and iron ; chlorides of the
alkalies (sodium and potassium); small quantity of organic matter; silica ; trace of
iron ; lithium—none.

Discharge from 70 to 130 gallons per hour,

Total solid material in solution, 1.81 grains per U. S. gallon.

This is a good, pure water, being free from sulphates in any quantity.

WINONA SPRINGS.
Carroll County.

Winona springs have a local reputation as a health resort.
They are in township 19 N., 25 W., section 6, six miles south-
east of Eureka Springs, the nearest railway station. There
are several small but constant springs, one of which seems to
have been a resort for invalids. They resemble the Eureka
springs in size, clearness of the water, and the rocks from which
they flow, being either on or close to the top of the Silurian
rocks. Near the springs are a post-office, store, school-house
and two dwelling houses.—[T. C. Hopkins.]

YELL COUNTY WATER.

The following is quoted from Owen*

“ On Section 28 or 29, Township 5,1 Range 21 W., is a re-
markable chalybeate spring, at an elevation of three hundred
and seventy feet above Danville, and distant about two and a
half miles from that place. From the large quantity of car-
bonate of the protoxyd of iron present it has a most powe;ful
deoxidizing effect, instantly blackening nitrate of silver with-

#*Second Report of a Geological Reconnoissance of Arkansas, 1860, p. 81.
tTownship 5 N. is intended here, though in the text it has been omitted.
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out even the addition of ammonia. Its temperature was found
to be 62° the temperature of the air being 7¢g° F. It is a
saline chalybeate, containing as its principal ingredients:

“Bi-carbonate of the protoxyd of iron.
Bi-carbonate of lime.
Bi-carbonate of magnesia.
Sulphate of soda.
Chloride of sodium?

“ This mineral water not only blackens nitrate of silver, but
also chloride of gold and tincture of campeche.”

CHAPTER V,
SANITARY WATER ANALYSIS.

BY RICHARD N. BRACKETT, PH. D., CHEMIST.

Nature of the Analy$is—The kind of analysis of potable
water, which is generally suitable for sanitary purposes, com-
prises determinations of total solids, chlorine, free ammonia
and albuminoid ammonia, and whether or not the water con-
tains more than the least trace of lead, copper, nitrites or
nitrates,* Having made such a sanitary analysis of water, and
knowing its previous history, one is in position to judge of its
fitness for domestic use. The necessity of knowing the source
and recent history of a water cannot be too strongly emphasized,
for a constituent occurring in a water from one source, which
alone would indicate the impurity of the water, or be a valu-
dble aid in judging of its purity, might not raise any suspicion
of impurity, if present in a water from another source and
surrounded by different conditions.

With reference to this point Dr. Charles Smart] says: “The
information furnished cannot be too full. With respect to
wells, the depth of the well and of its contained water should
be given, together with all particulars concerning drainage into
it. The proximity of large trees is a point which should in-
variably be noted. * * * River samples should have
mentioned with regard to them the exact point from which they
were derived and the distance of this below such sources of
impurity as are constituted by sewage inflow and manufactory
refuse. The stage of the water is also important, as the tur-
bidity which increases with a rise in the water level adds cor-
respondingly to the impurity.” :

- Total solids.—By solids or total solids is meant the residue

*Wanklyn, Water Ana]ysis,_-l-é-SS:]., p- 67.
TReport of the National Board of Health, 1880, p. 449.
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remaining after evaporating the water. This residue is for the
most part inorganic or mineral matter. Sodium chloride or
common salt, and carbonates and sulphates of the alkalies, of
lime and of magnesia are the mineral constituents most common
in potable waters. Besides these the residue frequently con-
tains a considerable amount of silica and a little organic mat-
ter. When the quantitgz of total solids is small the nature of
the mineral matter need not be taken into account, so long as
no poisonous substances are present. " If a water contains less
than 17.5% grains of total solids to the U. S. gallon it may be
pronounced wholesome so far as inorganic constituents are con-
cerned. If on the other hand as much as 58 grains to the U.
S. gallon be found, the water may be condemned as unfit for
use, without regard to the nature of the salts composing the
residue. The limit of total solids as given by Wanklynt is
25 to 33 grains to the U. S. gallon. Taking the limits of total
solids allowable as 33 to 58 grains, when the amount of residue
lies between these extremes, the decision in regard to pota-
bility must depend on the nature of the constituents. A
water containing common salt and carbonates of the alkalies,
of lime and of magnesia with very little sulphates, is less ob-
jectionable than. one with a large quantity of sulphates and
very little salt and carbonates.

Chlorine.—Chlorine occurs in waters usually in combination
with sodium as commeon salt, but also as potassium and mag-
nesium chlorides and sometimes combined with other metals.
On account of the intimate and universal association of sodium
chloride (common salt) with animal life, a knowledge of the

amount of chlorins] present is, under certain conditions, of

considerable value in determining the organic purity of water.
In regions where there is a considerable amount of common
salt, chlorine as a factor in the determination of the amount of
the organic purity of water loses a part or all of its signifi-
cance. The determination of chlorine is of most importance

*Report of the National Board of Health. 1880, p. 452.
T Water Analysis, 1884, p. 22.
iReport of the National Board of Health, 1880, p. 480.
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in shallow wells and underground cisterns. “In deep wells
and springs the chlorine is valueless as a part of the organic
analysis,”* for in these cases it has probably been long in the
soil in the form of common salt and other chlorides, and has.
no organic matter accompanying it.

From four to eight grains of chlorine to the U. S. gallon

will not injure water for domestic purposes, but are only a.

reason for suspicion under certain circumstances.t

Free Ammonia——DBy free ammonia is meant that which is:
liberated by simply boiling water. Thisammonia is present in
water either as such or in the form of easily decomposed
ammonium salts as the chloride and carbonate. When water
is boiled the free ammonia is carried off with the water vapor,
and this vapor may be condensed, collected, and the ammonia
in it estimated.

“The estimation of ammonia is undertaken chiefly because
this compound is often derived from animal matters just be-
ginning to decompose, and its presence, therefore, gives an
indication of the recent, and probably present, existence of
animal pollution.”{ . .

Ammonia is found in all rain and surface waters, but is.
usually absent or occurs in small proportion in unpolluted
waters, in deep wells and springs. “ That which occurs in the
rain is derived trom the atmosphere, where, in combination
with nitrous acid, it is known to be formed by the union of
elementary atmospheric nitrogen by electric discharge in the
presence of moisture.”|| The amount of ammonia contained
in rain water may, in the region of cities reach as much as 2.1
parts per million, but in the country the average is 0.03 part
per million.§ .

The proportion of ammonia in shallow wells varies with the
efficiency with which the water is filtered on its way to the

*Report of the National Board of Health; 1880, p, 480.
1Wanklyn, Water Analysis, 1884, p. 67.
{Frankland, Water Analysis, 1880, p. 26.
||[Report of the National Board of Health, 1880, p. 463.
4Frankland, Water Analysis, 1880, p. 26.
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reservoir. The presence of ammonia in considerable quantity
indicates very recent contamination with animal matter.

In the case of deep wells* a large quantity of free ammonia
does not necessarily indicate recent contamination with
organic matter. When a large quantity of ammonia is found

-and cannot be traced to surface inflow, there seems to be no

doubt that it is formed by the reduction of nitrates, which
have been formed by oxidation from organic matter contain-
ing nitrogen. As both of these processes, oxidation and re-
duction, require some time, the ammonia found does not indi-
cate recent contamination of the water. The consideration of
-such a case as this makes plain the necessity of knowing the
source and surroundings of a water in judging of its purity
from a chemical analysis.

As to the relation between the amount of free ammonia
found and the purity of water Dr. Smartf says: “ Ammonia
in river waters has no sanitary value, as it depends on the rain
fall. Well and spring waters should contain but a trace, cer-

~tainly not over 0.02 part per million. * * * Where ammonia
is over 0.02 part per million there is generally some contami-
nation, the origin of which must be ascertained.”

Albuminoid ammonia—If water, from which the free am-
~monia has been removed, be treated with certain chemical re-
agents and boiled, the condensed water vapor will usually be
“found to contain ammonia. This ammonia is formed by the
decomposition of organic matter containing ritrogen, and is
~called albuminoid ammonia or organic ammonia. Under cer-
tain conditions the amount of albuminoid amimonia found in
water serves as a measure of its organic purity.

1Ordinarily, if a water contains 0.05 part per million or less
-of albuminoid ammonia, it may be pronounced pure in this
.respect. When the amount of albumineid ammonia found lies

*Report of the National Board of Health, 1880, p. 463.

tReport of the National Board of Health, 1888, p. 467.

IIn regard to the amount of albuminoid ammonia consistent with the organic
purity of water, see Wanklyn, Water Analysis, 1884, p. 68; and Report of the
<National Board of Health, 1880, pp. 469, 471.

SANITARY WATER ANALYSIS. 125

between 0.05 and 0.2 parts per million, the recent history of the
water must be known in order to judge of its purity. Rain.
water fresh from the clouds is said to contain rarely less than
o.1 and may contain 0.46 part per million. Instancesare given
of river samples collected where there was no chance for sew=
age contamination, none of which contained less than 0.14 part
per million of albuminoid ammonia. If as much as 0.15 patt
per million be found in a well water, that fact alone is sufficient
to condemn the water. For stored rain water the limit is fixed

at 0.2 part per million, because with much more than this.

amount warm weather will develop a taint in the water appre-

ciable by the senses.

Nitrates and nitrites—Nitrates and nitrites, like ammonia,.

in the small quantity in which they occur in waters, though
harmless in themselves, are sometimes of value in judging of
the purity of water. They are formed by oxidation from or-
ganic matter containing nitrogen, in many cases, probably
under the influence of a special organism or nitric ferment.
Taken a'one they indicate past and more or less remote con-

tamination, which is less remote in the case of nitrates and-

nitrites than of nitrates alone, since nitrites are an intermediate
stage in the formation of nitrates. Their presence is of greater

significance in surface waters and in shallow wells than in deep-

wells *

An attempt has been made above to set forth as briefly as.

possible what constitutes a sanitary water analysis, and its

value in determining the fitness or unfitness of a water for-

domestic uses. The methods used are essentially those de-
scribed by Wanklynt in his book on water analysis. In no

case was a quantitative determination of nitrites made, but.

merely a qualitative test for their presence.

To these determinations were added observations of the-

clearness, taste and odor of the water, together with its reac-

tion toward litmus paper, whether acid, alkaline or neutral. In.

*Report.of the National Board of Health, 1880, p. 471.
+Wanklyn, Water Analysis, 1884.
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‘every case the reaction was neutral, no substance with acid or
-alkaline properties being present.

The amounts of free ammonia and albuminoid ammonia are
expressed in parts per million. All other results of the analyses
‘of waters are given in grains to the United States gallon of
58,372.175 grains.

Such a sanitary analysis as that described above was made
.of the following waters:

I.—Little Rock water supply :

1. Wells and cisterns.
2. Arkansas River water.

II.—Fort Smith water supply.

I11.--Hot Springs water supply.

IV.—Miscellaneous::

1. Water from Fulton, Hempstead county.
2. Water from T. W. McConnell’s spring, Pulaski
county.

LITTLE ROCK WATER SUPPLY.

Wells and cisterns—In examining the well waters of Little
Rock care was taken, under the direction of the State Geol-
ogist, to obtain water from wells penetrating the different
geologic formations underlying the city. In most cases the
water was collected at two stages, namely, after a dry season
(November, 1887), when the wells were low, and after a wet
season (July, 1888), when they were full. In collecting the
‘water every precaution was taken to get representative samples,
.and the determinations were made as soon as possible after the
water was collected.

For convenience of reference the results are given in the
form of tables. The data of collection and of the determina-
tions are given in the tables. In no instance was any poisonous
substance found.
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Water from 427 East Twenty-second Street, Little Rock.

Odor and taste, bad; reaction, neutral; water, a little cloudy
and with a slight scum of iron oxide on the surface.

Total solids, 14.16 grains per U. S. gallon.

On ignition the yellowish brown residue turned black, gave
off slight fumes, with strong odor of burnt organic matter.
The black burns off leaving dark iron oxide,

‘The residue from the evaporation of the water effervesces
with acids, and gives odor somewhat like acetic acid; reacts
for sulphuric acid; strongly for iron, and slightly for man-
ganese,

The water itself turned brown on evaporation, and gave on

analysis:
Tronueses mevuaivews SRR SRR strong, reaction
Sulphuric acid ... ...viiiiiiiiaiaann veeos.nIONE
CRIOHINE irovsrvrviiizinie i iamigewrominiote s sbamsece strong reaction

Loss on ignition, 6.33 grains per U. S. gallon, and is largely
organic maftter.

It is not a good, potable water, as it contains too much iron
and organic matter.
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ANALYSES OF

i l Number.

-

Locality.

[

Surroundings of the well,

Collected.

Analyzed.

206 Center street.

506 State street.

504 Center street,

521 West Third st.

Cspitol Park.

+‘Old red mill,”” north
end of Spnng st.

|Peabody School, 5th,

between Gaines and
State streets.

Fort Steele School,
State, between 12th
and 18th streets.

Scott Street School,
Scott, bet. 14th and
15th streets.

22 ft. to surface of water (Sept, 27,

About 16 ft, deep; walled with

Aboutlé ft. deep ; walled with loose

Said to be 25 or 30 ft. deep and

18 ft.

18 ft: deep covered ; large trees

30 ft. to surface of water (Sept.

26 ft. to surface of water (Sept.

1888); cow lot 20, and privy about
40, ft. -west of well; drainage
from west towards well ; walled
with looserock to 3 ft. of top,then
cemented brick to top ; covered
butnot kept clean around mouth,

loose rock about half way to
top : overflows in wet weather;
fitted with iron pipe and pump.

rock ; privy 20 ft. away and well
kept; stable 60 ft, and wagon
yard 100 ft. away; drainage
carefully attended to.

walled with brick ; covered; fit-
ted with iron pipe and pump;
large trees within 6, 10 and 20 ft.

deep; fitted with wooden
pipe and pump; on bluff above
the river; no source of contam-
ination near.

near; sewer pipe runs within 10
ft., but not thought to leak ; lot
iormerly a graveyard.

25, 1888): on top of a hill; cov-
ered walled up with brick to
the top

27, 1888); on top of a hillj cov-
ered walled with brick to the
top.

Nov. 15, 1887,
Nov. 16, 1887.

July 17, 1888.

Nov. 17, 1887,
Nov. 19, 1887.

July 5, 1888,

Nov, 17, 1887.
Nov. 19, 1887,

July 27, 1888,

Nov, 15, 1887.
Nov. 16, 1887,

July 17, 1888,

Nov. 14, 1887,
Nov. 16, 1887.

July 11, 1888,

Nov. 16, 1887.
Nov. 17, 1887,

July17, 1888,

Nov, 21, 1887.

July 27, 1888,

Nov. 21, 1887,

July 3, 1888.

July 3, 1888,
]uly, 11,

Nov. 21, 1887.

July 26, 1888.

November 16,
November 16.

July 17.

November 18.
November 21.

July 5.

November 18.
November 21.

July 27.

November 15.
November 16.

July 17.

November 15.
November 17.

July 12.

November 16.
November 17.
July 17.

November 22.
July 27.

November 23.

July 3.

uly 7.

uly 11,
November 28,

July 26.

Grains per
U. 8. gallon.
38| £
& | 8
ceees | 4,43
2857 .....
40.61 | 7.77
10.08 | 1.83
30.99 | 4.17
36.15 | 8.4¢
55.80 | 8.73
25.58 | 3.06
28.49 | 4.96
3011 | 7.86
36.36 | 8.67
e
19.08( .....
14,37 | 2.42
85.44 | 9.66
34,69 | 8.06
5.66 | 1.86
9.68 | 1.57
916 1.6
v 1.57
16.92
18.87 | 2.76
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LITTLE ROCK WELL WATERS,

Parts
per million,
T
Bd |28
E | BB
ER |08
] -4
012 | 0.04
0.11| 0.08
0.01] 0.14
0.02| 0.07
0.02| 0.06
0.03 0.28 |
0.02 | 0.09
0.00 | 0.07
0.05| 016
0.18| 0.05
0.14 | 0.08
0.02| 0.16
0.14 | 0.01
0.00| 0.01
0.03| 0.01
010! 0.0
0.12| 003
0.03| 0.09
0.06 [ 0.06
0.04( 0.10
0.00| 0.02
0.15 | 0.14
0.03| 0.13
007 018
0.60| 008
019| 018

|
|Contains chlorides and sul-

9 |[Hygroscopic and contains

Character of the residue.
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Conclusions.

Remarks,

Contains no carbonates, but
chlorides and sulphates of
the alkalies and magnesia.

Contains chlorides, sulphates
and carbonates; very hy-
groscopic.

Contains carbonates, chlorides
and sulphates.

phates, but no carbonates
very hygrosccplc

Contains very much carbon-
ates, with a little chlorides
and sulphates.

Contains no carbonates, but
chlorides and sulphates,
very hygroscopic.

Contains chiefly sulphates and
chlorides.

chlorides, sulphates and car-
benates.

Very hygroscopic, contains no
carbonates, bu_t_ chlorides,
sulphates and silica.

Contains sulphates, chlorides
and carbonates.

Slli tly hygroscopic ; contains
lorides, suiphates, silica
a:d no carbonates.

Fair in dry weather.

Not good in wet weather.

Good in dry weather,

Unwholesome in
weather,

Fair in dry weather,

Passably good in wet

weather.
Good in dry weather,

Doubtful in wet weather,

Good at all seasons.

Good at all seasons.

Passably good at all sea-
sons.

Good in dry weather;
doubtful in wet weather.

Good in dry weather.

Bad in wet weather,

9G—W

Water slightly cloudy and deposited
a yellewish, clayey sediment ; od:r-
less; tasteless.

Water clear, tasteless and odorless ;
no nitrites.

Water clear, tasteless and odorless.
Clouds slightly on boiling A small
quantity gave a reaction for sul-
phuric acid.

Water clear, tast:less and odorless;
reacts for nitrites.

Water clear, tasteless and odorless;
on boiling clouds and deposits car-~
bonate of llme

Water clear, tasteless and odorless;
no mtr:tes water said to have a
sweetish taste at times,

Walter clear, tasteless and odorless ;
clouds on beiling, depositing car-
bonate of lime.

Water clear, tasteless and odorless ;
no nitrites.

Water clear, tasteless and odorless
turns slightly dark on evaporation,
due to iron from pipe.

Water clear, tasteless and odorless;
a trace of nitr.tes,

Water clear_. tasteless and odorless;
no nitrites.

Water clear, tasteless and odorless;
no l'lll‘.l‘ltCS

Water a little cloudy and deposits a
ellowish,.clayey sediment; taste-
ess and odorless; no nitrites.

Trace of nitrites ; no iron, nor any of
sulphide group.

Water clear, tasteless and odorless.

Water slightly cloudy and deposits a
yellowish, clayey sediment ; a trace
of nitrites,



SANITARY WATER

AN

ROCK WELL WATERS.—Continued.

ALYSIS. 131

130 ANNUAL REPORT STATE GEOLOGIST.
SANITARY ANALYSES OF LITTLE
Grains per Parts
U.S. gallon, per million.
. =B
5 Locality, Surroundings of the well, Collected. Analyzed, 3 g ] d "E"E
3 3% | £ o |62
8 87 2 88|26
4 = (&) 3 ﬁ )
10 |Sherman St, School,|17 ft. to surface of water (Sept.| Nov. 23, 1887. | November 24, | 12.16 | 1.98 0,01 0.07
7th, bet. Sherman' 27, 1888); covered ; wal'ed with '
and Ferry streets. loose rock ; surroundings good.
July 26, 1888, July 26, 6.5¢| 073 010 | 0.09
11 Opposite Forrest|{l5 ft. to surface of water (Sept.| Nov. 23,1887, | November 25, | 18.33 | 2,55 0.02| 0.05
Grove School, 5th|{ 27, 18%8); well neverdry ; walled i
st., near Ferry st. with loose rock ; foul privy south
of well; drainage from south
towards well ; large trees 20 ft.
away on one side and privy the| July 26, 1888, July 26, 28.49 | 535 0.03| 0.13
same distance on the other side. :
12 |Cistern at the State|Underground;carefully cemented;|  July 27. July 27. 36.86 | 0.79 00z| 010
House. water collected from roof of the
Capitol and filtered through sand
and charcoal.
13 |Northeast corner of/About 18 ft, deep ; 63 ft, to surface| July 28, 1888, | July 28, 3222 474 0.02]| 026
Spring and 11th sts.| of water (Sept. 25, 1888); almost ;
fills during local rains; in a hol- .
low; graveyard on hill near by ;
drainage towaras well from all
directions, 3
14 |Northeast corner of|On top of Capitol Hillj surround-| July 28, 1888, July 28. 18.58 | 1.81 0.02| 0,10
Wolfe and 9th sts.| ings good. 3
(S. N. Marshall )
15 [St. John’s College. |50 ft, deep ; in an orchard, but no| July 30, 1888. July 31, 7.96| 1.01 0.03| 0.06
large trees within 20 feet, i
16 |Arkansas School for|50 ft.south of the school; 22 ft.| July 80, 1888. July 31, 8.99| 1.23 0.02] 0.09
lind, deep ; drainage away from well;
fitted with wooden puwmp and
pipe.
17 |Southeast corner of|24 ft. to surface of water (Sept.| July 80, 1888, July 31, 23.75 | 3.99 012| 0.20
Scott and 10th sts, | 27, 1888); uncovered; peac ,
tree grows by and overhangs the
well; not walled; fills during
local rsins; privy and stable
about 20 ft, away. |
18 |Ark. Female College,|26 ft, deep ; 3 ft. of water; walled| Sept. 38,1888, | September 3. | 12,36 | 2.02 0.051 0.09
cor. 7Tth and Rock| with brick; surroundings good.
sts.
19 |Insane Asylum sup Comes up through quicksand. July 28, 1888. July 28. 6.12| 1.04 0.02 ! 0.05
ply, west of street
car line, ;
I
20 |Southwest corner of] Aug. 12, 1888. August 12, 27331 4.85 e
Scott and 5th sts, |

Character of the residue.

Conclusions.

Remarks,

Hygroscopic; contains sul-
phates and chlorides, but
no carbonates.

5 |Very hygroscopic and con-

tains su'phates and chlorides
but no carbonates,

Residue consists chiefly of
sulphates, but contains also
chlorides and carbonates of]
the alkalies and magnesia,

Quite hygroscopic and con
tains sulphates and chlorides.
with silica, but no carbon-
ates.

Quite hygroscopic and con-

tains sulphates and chlorides
but no carbonates.

Contains sulphates and chlo-
rides but no carbonates,

Contains sulphates and chlo-
rides but no carbonates.

Hygroscopic. Contains sul-
phates and chlorides but no
carbonates.

Contains sulphates and chlo-
rides; turns brown on igni-
tion ; brown color perman-
ent (iron oxide).

Very doubtful

Good at all seasons,

'Good in dry weather.

in  wet

weather,

Fiee from organic impuri-
ties; large amount of

total solids probably
from the roof, which is
covered with a tar prep-
aration,

Unfit for drinking,

'Very good water.

Very good water.

Very good water,

Unfit for drinking.

Very good water.

Not_ hygroscopic. Contains’Excclleut water,

chiefly silica and chlorides
with a little sulphates and
no carbonates.

Very hygroscopic. Some of]
it yellow, turns brown on
ignition ; disso ves in HCI
with yellow color ; gives re-
action for iron, contains
chlorides and nitrates, but
no carbonates or sulphates,

Water ‘cloudy and deposits a small
yellowish, clayey sediment; odor-
less and tasteless.

Water clear, tasteless and odorless;
no nitrites,

‘Warer cloudy and deposits a small
ellowish, clayey sediment ; taste-
| less and odorless; mno nitrites.
I Well fillsrapidly during local rains.
| Water used three days per week in
| dry weather by children of Forrest
| Grove school. Water clear; no
| nitrites, nitrates, iron, lead or cop-
| per.
Water clear, tasteless and odorless
no mitrites.

iWater clear, tasteless and odotless;

no nitrites.

Water_clear, tasteless and odorless;
no nitrites,

Water clear, tasteless and odorless

no nitrites.
Water clear, tasteless and odorless ;
no nitrites,

Water cloudy ; filtered for determina=
tion of total solids, but not for
other determinations ; no nitrates;
contains nitrites,

Water clear, tasteless and odorless ;
reacts for nitrites,

Water clear, tasteless and odorléss ;
no nitrites.

Water clear, reaction neutral, nitrites
strong, showing recent organic con-
tamination. Noiron, lead or cop-

per.
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Water from 2201 Rock Street,

Water collected from a well at 2201 Rock Street by A, A.
Leslie,

Water clear, forming yellowish sediment of hydroxide of
iron, odor faint and slightly disagreeable, taste slightly salty,
reaction neutral.

A partial sanitary analysis gave :

Grains per
U. S. gallon.

Total solids, dried at 135°C .............. R §

Chlorine (Cl) .oevvuviaeans-s SRR s 3928

Sulphuric acid (303) st gy ity AT SRR 8.55
A qualitative analysis showed also :

Hypot/ietzcal Combination.
Silica (Si0O2) .. vevenn. cesessiiarasesss  small quantity.
Chloride of soda (NaCl) .................... chief constituent.
Chloride of potash (KCl) .. S R trace probably.
Chloride of lime (CaCla).............. Caie ol Guantit
Carbonate of lime (CaCOs).......ccuovn.netd }S AR,
Sulphate of magnesia (MgSOy) . Jesabi
Sulphate or carbonate of iron (FeSO4 or FeCO ) }consl erable.
Okganic mattel fow st n s i small quantity.
Found.
Magnesiam (Mg) 111111 Foonsiderable quanite.
%Odiur{l (N(al){) R Ercoibmassen A chief metallic constituent..
otassium (K) ......... e et e R

Lithinm (Li) . cevvennennn.. s i } e
SICaT(5105) Jivsvwiniessimn donia s sos disiie I
Carbonic acid (COs) ... .vuvuns e ceen. }Sm‘* Qrantiiles,

Conclusions in vegavd to the well waters examined.—In general
it may be said that there is little or no doubt but that in wet
weather the filtering capacity of the soil is overtaxed. Many
wells, both in wet and dry weather, contain rather large
amounts of total solids, but in no case is the amount large

enough to condemn the water on this account alone. The 4

chlorine content is also somewhat high, but most of this is in
the form of common salt which does the water no serious
injury.

Arkansas River water.—In the following table are given the
results of sanitary analyses of the water at different stages of

the river. The collections were made in November, 1887, and
July, 1888.

SANITARY ANALYSES OF THE ARKANSAS RIVER WATER.

SANITARY WATER ANALYSIS.

The water was filtered for analysis; tasteless and

No nitrites,
See mineral analy-

salt,
ses of Arkansas River water, this volume, p. 25.

ates and chlorides of the alkalies and lime with
some sulphates, the chief constituents being car-

The salts in solution are for th: most part carbon-
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Analysis by Wait.—About the year 1882 an analysis of the wa-
ter furnished to the city of Little Rock by the Home Water
Company, was made by Prof. C. E. Wait, now (1892) professor
of chemistry in the University of Tennessee. At that time the
water was sometimes pumped from the river, and sometimes
from large wells on the north side of the river.

Prof. Wait has kindly furnished the Geological Survey with
a copy of his analysis. The following is that of the water when
the pumps were drawing from the river; it is given here so
that it may be compared with the large number of analyses of
river water made by this Survey :

| §].3
— e -
g
Constituents. bo-Bn E
| Ew s
| g5 5=
| 6] ~
Chlorine (Cl).......... SRR e 1.49 IL1.54
Mineral matter.......,. SV SRR .| T10.90 | 8443
Suspended matter ..., .vevinivinnnn., .. | .52 ! 4.03
\ ST
Total.vvvusvanuen. - R | 12,01 l 100.00
| |
Free ammonia .. .....................0.24 parts per million
Albuminoid ammonia. ......,........004 * &
Oxygen consumed.....ovovinensvunan. obr « o« >

So far as organic matter is concerned the Arkansas River
water is as good as the average river water where there is no
danger of contamination from large cities or factories. The
only objection to its use as a drinking water, after the removal
of matter suspended in it, would be the large amount of mat-
ter in solution at certain seasons, ¢. g., in August, 1888, when
the total solids amounted to 60.809 grains per U. S. gallon.
However, it never remains in this condition for any great
length of time.

Odor of the Arkansas River water.—In view of a belief some-
times expressed that an odor develops in the river water on
standing, some experiments were undertaken by the Survey to
test the question. The water was collected from the hydrant
in the Geological Survey's laboratory,

SANITARY WATER ANALYSIS. 135

Four experiments were made as follows:

1. On filtered water, collected January 9,}Stage of river,

1889. 8.9 feet,

2, On unfiltered water, collected January 10,
1889. .

3. On 'DO?led filtered water, collected January }\ Stage of river,
10, 1889. 11.6 feet.

4. On boiled unfiltered water, collected Jan-
- uary 10, 1889,

Each of the specimens of water was exposed to the airin a

" clean beaker glass covered with filter paper to keep out dust.

Tests were made from time to time, but in none of the speci-
mens was an odor noticed even after standing for several weeks.

The conclusion is, therefore, that when an odor is developed
in the water on standing, it is due to the vessel in which the
water is contained and not to the water itself.

FORT SMITH WATER SUPFPLY.

The water sent to the Survey was a sample of Poteau River
water collected from a hydrant on Garrison avenue, Fort Smith,
by Dr. J. C. Eberle, August 30, 1888, p. m.

The water was muddy and the suspended matter settled very
slowly. A bottle of the water which was kept in this labora-
tory retained a yellow color, and remained cloudy for several
weeks. An attempt was made to filter the water for analysis,
but it was still turbid and had a yellowish color when the
organic matter was determined. By repeated filtering through
a heavy plaited German filter paper and asbestos, enough of
the water, slightly opalescent, was obtained for the estimation
of the total solids.

Water received September I, a. m; analyzed September 1,
p.m. Reaction, neutral. The following are the results of the

analysis:
Total solids..... asebSee e e e e 5.75 grains per U, S. gallon.
Chloring: .uueeveasnsssrosconsss @48 7 “
Free ammonia ........oovunnns 0.58 parts per million.
Albuminoid ammonia............ 034 “ “
Nitrites o vnn i ssmmmmanie present.

The residue had a dark color and blackened on ignition with
a slight evolution of white fumes; finally burned white. As
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represented by the sample sent to the Survey, the water is not
fit for domestic use, both on account of the suspended matter
and organic matter. The amount of free ammonia may be
put down as having little or no significance, but 0.34 part per
million of albuminoid ammonia is high for even a river water.

The indications are that the source of organic contamination
is entirely of vegetable origin. It must be remembered that
the water, when the sample was collected, was in an unusually
bad condition. Dr. Eberle writes: “ On account of recent
continued rains the water is not as clear as usual.” It is evi-
dent that the people of Fort Smith have at hand a water,
which, with proper settling and filtering, can be made as good
as that of the average city supply.

HOT SPRINGS WATER SUPPLY.

A sample of the Hot Springs city water was collected for
analysis, November 12, 1890 from the hydrant in Eisele &
Hogaboom’s drug store, Central avenue, Hot Springs, by the
chemist of the Survey.

The water was slightly cloudy, as a result of heavy rains
for several days. Reaction, neutral. A little of the water
gave a slight reaction for chlorine, but no reaction for sulphates,
lead or barium, and a very slight reaction for iron.

The unfiltered water gave :

Total 80lids...cvvaredinnan vngs 2.39 grains per U. S, gallon.
Chlorine. ......co0vvuuann vee. 038 @ b ik “
Free ammonia. ............... 0.042 parts per million.
Albuminoid ammonia, ... ..... 0.092 e

Total ammonia, .......... 0.134 parts per million,

Totalammonia by a sepa-
rate determination,

The residue when ignited turned from yellow to dark brown
and black; the black color is permanent and is due to iron
oxide. A scarcely perceptible odor and no fumes were noticed
on ignition.

} 0.140 parts per million,

The residue before ignition does not show the presence of
carbonates. A qualitative analysis of the residue showed the
presence of iron, sodium, with a little potassium, sulphuric
acid, silica and lime. Hence the salts of solution are probably
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sulphate of iron, and chloride and sulphate of sodium, potas-
sium and lime.

The water is quite pure, and free from organic or inorganic
contamination.

Bases. Acids.
Tron: Eydsochlosie: } main constituents.
Sodium.
Potag;sium Sulphuric } smaller quantities.
Calcium.

Carbonic none found.

MISCELLANEQUS.

Water from Fulton, Hempstead County.—This sample of
well water was sent to the Survey by John Wilson, Jr. The
water had been used by school children and there was much
sickness in the school.

The water contained a slight sediment and was filtered for
analysis.

‘The following are the results of the analysis:

Total solids ..vivevennnnnn. 536.70 grains per U. S. gallon.
Chlotine v o ot iibe st uiiviath i, 64.24 “ @& o w
Sulphuric acid (anhydride).... 22.31 « ¢ « « o«
Free ammonia,............. 0.220 parts per million.
Albuminoid ammonia.,...... o.I56 - @ 6

Absence of notable quantities of lead, copper or iron.

A partial qualitative analysis of the water showed the presence
of chlorides and sulphates of magnesia, lime and soda.
The salts in solutions are mainly:

Sulphate of magnesia (Epsom salt).
Sulphate of lime (gypsum).
Sulphate of soda (GGlauber’s salt).
Chloride of sodium (common salt).

The amount of total solids alone is sufficient to render the
water unfit for drinking purposes.

The principal salts being chloride of soda, and sulphates of
soda, magnesia and lime, indicates that this water comes from
the Mesozoic salt beds of the same horizon as the salt waters
east of Arkadelphia and the salt wells further west. See
analysis on page 113.

This water deserves a complete mineral analysis, as it may
prove to be a mineral water of some value.
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Water from Pulaski County.—A specimen of water labelled:
“T. W. McConnell’s spring, the north end of the east half of
the southwest quarter of the northwest quarter of section 7, I
N.,, 12 W. Collected by T. W. McConnell, May 29, 18go0”

The water was cloudy and had a yellowish color; tasteless
and odorless; reaction, neutral. There was a considerable
quantity of brownish yellow sediment in the bottle, which
consisted largely of iron oxide and organic matter.

A little of the water decanted from the sediment gave:

Total solids...... teseeeees. 10.00 grains per U S. gallon.

The residue when ignited turned black, gave off slight fumes
with a faint odor of burnt organic matter, and finally burned to
a yellowish brown color due to iron oxide.

The loss on ignition amounted to 8.16 grains per U, S.
gallon, much of which was due to organic matter.

A qualitative analysis showed the presence of a considerable
quantity of iron and lime, with a little chlorine, sodium, and
no sulphuric acid.

The salts in selution are probably:

Carbonate of iron,
Carbonate of lime (limestone).
Chloride of sodium (common salt).

So far as inorganic constituents are concerned this is a good,
potable water, but appears to contain a rather large quantity
of organic matter. Judging from the small amount of common
salt present, the organic matter is of vegetable origin, and this
is probably a safe drinking water.
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Ammonia, albuminoid, presence of, in water...
free, presence of, in water..eeses...

ANALYSES, ClaSSES Ofuuuuiarurnesrs oorrnseonaaeatnnsiinsasttiatinnsiiiieuseee core
methods of Making..coeieesirarrrrs nrrcstrerrinrrirasamsstannraeens
of Arkansas River Waler. . uooueeeericnarrrass vrnreearnrnsissessooeaeas
by Wait.eaisesaneatnssinaiiasne e aaas
of the Hot Springs waters....oeuveseesicnnns
methods of making. . 7-9-
TESUME, +vonmennnn- 19
results of, statement of .......coveiiiiiiann 2
Arkansas River water, analysis of, by Wait ..... ...... 134
high stage, analysis of 26-
low stage, analysis of vueevevrereen i iiiiiiiiiiiiies i 25
sediment in, analysis of 24
Arlington Hotel, tufa from rear of, analysis of......oooiioen e neeeeene R
Armstrong spring, analysis of ......ciiiiiii i e o 127
Arsenic spring, Sugar Loaf springs, analysis of 88
Artesian well, Jett and Orton’s, analysis of........ e e A S SRR A . 109~
B
Baker’s Sulphur spring, analysis of ....ovi i icrniiiiiiiiiiiii e e
Barnwell, B. F., water collected by .....oooovvveinntnn
Barawell’s well, Batesville, analysisof..............0 i
Basin spring, Eureka Springs, analysis of ........c..ociiaiiinnn o
Batesville sandstone, as 2 water reservoir.....ooves «ouiveiveann.
Big Chalybeate spring, analysis of ........ooicieeiennen e o0
Big Iron spring, Hot Springs, analysis of ...
tufa deposit from, analysis of ...ooviieiiiiieei it
Big SPIIME o oennrn it it s e W st A 4
Phillips county, analysis 0f ...eeueuereeiiiiiniiin i e 102
Black SPring, NOTES 0N . .ueu:verasessassrastistansooit o i snrana e e eanarens ....102, 108
Black Sulphur spring; Sugar Loaf springs, analysis of . .v. oo ioeniernaiiinnnns o R 89
Blair, Chauvenetand, analysis By cuu. .. ivvivrronsneiniiiiiin i e
Blalock springs, analysisof ..............0iieinnn R A 0 TS S T
Blanco spring, analysis of ... ..oiiiiiiiiiiiiiiiiae a g
deposit, analysis of ...oveeiii it R
Blue Spring, NOL=S 0N . .ve ooiuaurrnserroe oo imeraiass e estaa et aans
Water spring, notes on ..... .....ocecenen
Bon Air spring, analysisof ................eeies
Brackett, Dr, R. N, analyses made by
cited, ......c.ieaiiiiiiiiiianes Vavenan e ¥
and J. P. Smith, analysis by............. R R T o i 82, 110
water collected by .ovvernnirienriiiiniiiiii s 48, 60, 81, 83

Branner, J. C., water collected by .. .uieeeien it o 62, 70, 105~




140 ANNUAL REPORT STATE GEOLOGIST.

~Cabot well water, analysis of
Call, Prof. R, E,, cited .....

~Cato’a spring, notes on ..o iveiiaiiininnsiirea
Chalybeate spring, Sugar Loaf springs, analysis of .. B s P 11
Chauvenet and Blair, analysis by .......... s e Rt B s e e 107

Chlorine, limit of, in potable water.......ooooiiiiiiaiiiiienniiiiines cn ievnnn . .. 122
- Clarke, Prof. F. W, analysis by -
Comstock, T'. B., cited. .

Conway and Williams’ artesian well, analysis of

Hon. J, D., water collected by ........ 3% e e
Cox’s Alum spring, NOLES ON, ... ..t iiiiiiiatir i iineaneen ot e cevass 106, 106
Crab Orchard salts, Kentucky, analysis of . ........ e e R e 34
~Crescent spring, purity of.....ovevviniave.. oon e e T SR A AR AT i 4
Crystal springs, noteson ............. SRR A ST A 106
D
Dallas Town spring, analysis of . ....... R R SR il 106
Darling spring, Mt, Nebo, analysis of......ooieeeeuan,. e D s veens 70
Denton, Leonard and, analysis by ......, .. A SEPOpUmae s e L S .. 61
Deposits, Hot Springs, analyses of ..........cooiveeeiiann i iiien.

comparison of ....oo.oiil .

DeSoto springs, notes on ...
Diamond spring, analysis of i o
Dickens springs, Mt, Ncbo, analysis of... SRS
Double springs (see Valley springs)
“Dove Park springs

No. 1, analysis of ,.....

Mo: 2, 0 alYels ol .o rvmrrrrorrreiese T s 38

No. 3, analysis of . 39

No. 4, analysis of , 40
~Dripping springs, Grandma Chase’s springs, analysis of ........... A g o | ]

E

“East spring, Potash Sulphur springs, alkaliesin ........

analysis of ..

East Twenty-second st., No, 427, Little Rock, water from, analy5|s of
“Eberle, Dr, J. C,, cited .....

water collected by.....

Egg spring, Hot Springs, analysis of.

+ Electric spring, analysis of.. .
Elixir spring, analysis of....... .....

P e . e Ty iy
+Elm springs, noteson...... .... ..
Esculapia springs, analysis of..
Eureka springs, analyses of ..................
total solids in. s
‘Eye spring, Sugar Loaf springs, analysis of.. Wi

“Fault, Rush creek............
‘Fodder Stack Mountain, sulphur spring on...oo.....0..
“Frankland, cited .......evu....,

Frisco spring, analysis of ..... TR R v
«Fulton well water, analysis of, ............. P e v i T pa e e STCORRLEEY 137

'Gooch and Whitfield, cited

INDEX. 141

Gaines, Albert ...ovv.oovnoins s e i T e T S T g 8
Gallon, standard U, S, used. ....c.ovveiniiinaniinesr
Gannaway, C. B.,analysis by ......coiavvins A S B e

water collected by...ooven.nns

Gibb, F. W, carbonic acid determined by
water collected by

Gillen’s White Sulphur spring, analysis of. cooovovvien.ie

Grandma Chase’s springs...
Gray’s spring, analysis of ....... T RS Sy
Griffin spring, analysis of .....ovieee e
Griswold, L, S., water collected by
Gum spring, Mt. Nebo, analysis 0f +vv.eviiiiiimmniirneeniirees e

H

Hale, R. H., water collected by ......ooiieniiiiennen.
Happy Hollow chalybeate spring, analysis of ...
SPrings. eevuviiiiiann wrareiaaes e Ceeeaaan NN R e

spting, analysis of ...
Harris, G. D., water collected by .......
Harrison’s spring (see Cato spring) ... ........coveeieeens s i
Hendricks, John C., water collected by .o...ovverieeeanioan R
Hominy Hill springs. .
Hopkins, T. C., cited

water collected by ...
Hot Springs, average of analyses of seven....... s R e TR 19
deposits, analyses of ........ SR e N S rmli SR .22
discharge of, determined by H. D, Mitchell T
number of..... A A e qsisitd SR T T T i
waters of, therapeutic value of....... s— LR, S e e R DR 10+
Hot Springs waters, analyses of.....ovaniinnenens S AR e A vennann11-19
methods of making ..... ...... R R T— -9
TESUME .ovvvnes 19
origin of high temperature of . .. 5
Howard’s Mineral wells ...... SN - <. S DA T R 5, 57-69
No. 1, analysis of 58
59

No. 2, analysis ot

Intermittent spring, notes on ........ iR s R .

Jackson spring, DOtes ON ....oovs o Leenns
Jett and Orton’s artesian well, analysis of .
Johnson®s spring, NOES ON . .......oorvrromeennnnsnes

Leonard and Denton, analysis by ..cov.vvnn
Leslie, A, A., water collected by. -....

Lewls’sprmg,notes [ PP P PR PP R P T PEEE PR revapabai P

Limestone region, north of Boston Mountams, springs of ... = 3, 4

Lincoln county water, analysis of . ........ i S SISO I e 60
61

Lithia spring, Baxter county, analysis of.....
Hempstead county, analysis of....




‘142 ANNUAL REPORT STATE GEOLOGIST.

"Long spring, analysis of...... 5 ST - S, Sttty Bhemnstmravmisie sy 110
Loster’s spring, . .... . R T S et TN S 4
M
"Magazine spring (Ellir gton’s gas well), analysis of. ... ....cooeveriovvnneaniireeeennienn. 63
Magnesia spring, Hot Springs, analysis of........ e T Mt 14
Mammoth spring ..............cc00000000. R R 4

analysisof.............. i R I e T I S 64-65
"Marble City, spring at............. e e N

"Mason, Prof. Wm, P., cited on weight of U. S. gallon..
‘McConnell’s spring, analysm of, .

T. W., water collected by .....
"McRae, Gen. Dandricge, cited ..............

Means, J. H., cited...... .
water collected by .......ooii Lol e e A 27, 58, 59, 81
"Menke, Prof. A. E., analysisby .. ..., .28, 82, 35, 37, 38, 39 40, 42, 44, 47, 66, 67, 71, 72, 74, 83, 85
86, 88, 89, 90, 91, 92, 93, 94, 96, 97, 99, 101, 105
Meriwether’s well, analysis 0f...ooioovivvnnnn ity vavenno.. R ST 110
Merrill, Wright and, analysis by......... S o T 3 76

Method of making the analyses....

Mill Creek, spring on..............

Mineral Spring, Clark county, notes on ........

Howard county, analysis of

WALETS, N8e0f. v connmmmummsmatans s s de fs RS R
LRI, T B B e e R T T SR

Mountain spring, analysis of................

Valley spring, analysis of..... AR el SO s

Mt Nebo springs ....oovnenin it i 4 70-74

"National spring ...... R
analysis of
Neal’s spring, notes on.......

‘New or Lower spring, Hominy Hill springs, analysis of
Newsom, J. F,, water collected by.....

Nitrates, presence of, in water. .,
‘Nitiites, presence of, in water....

‘Odor of Arkansas river water .........

Old Hale spring, Hot Springs, analysis of...........000. o e e R RS R waans 19
or Upper spring, Hominy Hill springs, analysis of. ............... coveeereenssnnn... . bb
‘Owen, D, D.,cited.....cuavven..... seearasaaaaaaa 101, 102, 106, 108, 110 112, 118, 114, 118, 119
P
‘Peach Orchard Gap, chalybeate spring at.......vevveooesooneiiin.., ARSI e AT o PPR RS oye) B 1]
Pinnacle spring, analysis of..... femala By e L S e

‘Poison spring, notes on...... ........ e T
Potash Sulphursprings, ... .. ...... .........

‘matter in solution-in
Poteau River water, Fort Smith, analysis of.
Potter and Riggs, analysis by ......... ST

INDEX. 143

R

Rector, Hon, E. W.... ... ... .iieeneenns
spring, Hot Springs, anaiysts of ..
Red Chalybeate spring, Grandma Chase’s springs, analysis of

Sulphur spring, Sugar Loaf springs, analysis of ........
Results of analyses, statement of ............covvniiiios
Resume of analyses of waters of the Hot Springs
Riggs, Potter and, analysisby...................

R.B,analysisby.....ccooiuuiats A AR
Riley, C. M., analysis by .vo..iiiiiivermnneiiniivans
Rix, C. N., and W. W, Waters, water collected by ......

Rockafellaw Bath-house, Hot Springs, analysis of water of..
Rock street, No, 2201, Little Rock, analysis of well water from

Rogers springs, notes on . .. el A e e st 111, 112
Rush creek, SPring of.uvees covuiiirensarssnesieetiat e nes TSR S o, 4

Lault] i e i Sy R e s 4

S
Salts, Crab Orchard, Kentucky, analysis of ..... R I st St B
Salt wells (see Sevier county water),........ e Vs
Sandstone, Batesville, as a water reservoir................eot
Sanitary analysis of water, nature of ..... ... xssmonil
well, The, analysis of, ............0

Scott COUNty Water, NOLES OT. .us:.uvueearvroraanssnaasarsins
Searcy Sulphur spring, analysis of ... ... coiii L ee
Sediment in Arkansas River water, analysis of.........coooiiiis e B TR R M 24

Sevier county water, analysis of.
Siebenthal, C. E., water collected by

Siloam springs, analysis of ,.... bR (ST . o e R A 83
Silver spring..... s mRomve

notes on ... ......... P R A OO T AT 3 B B RRS i T e
Simonds, Prof, F, W_, cited......coverinnniiiiaan i
Sloane’s Alum well, analysis of .......
Smart, Dr. Charles, cited ..... ..
Smith, Brackett and, analysis by

J. P.,analysis by.........

water collected by.....
Solids in solution in Arkansas springs............. vES -
South Dickens spring, Mt. Nebo, analysis of ....covevee oot S

Spout spring, (see Cato’s spring) .
Springfield Town spring, analysis of
Springs, Arkansas, solids in solutionin................ e it e e e R R A B 20

COMRINOT sauvssssnanaas- .

large 5

of limestone region-north of Boston Mountains

Starne springs.......

No. 1, analysis of .

No. 2, analysis of....

State Salt spring, analysis of c..voiiieineiiineenainn ceeerrsanaaeanes

Stephens, L. D., water collected by

Stitt, S. H ...ooviiiainnieiiin o
Sugar Loaf springs......... .....

Stonewall spring, notes on...



144 ANNUAL REPORT STATE GEOLOGIST.

Sulphur spring, Benton county, analysis of...oueenven. 0o oiiinies o R R . < T veo 96
Newlon county, analysis of, ... iiieisienennsieiieneiieninenes veel 94, 85
Searcy, analysis of, .......... s SR e SR S 82, 83
Yell county, noteson......... S R Y aum s 116
T
Taft, C. E., water collected by.................. O TR NP PR va e M
Temperature of Hot Springs waters, origin af .............. ey S | W L1
Thompson, Hon. Frank M.......... T TP o AR R T o R e TR O e T
Tom Thumb spring, analysis of ...uririr it i iiiii s e ttre v rnaen e, 97-98
Total solids, limit of, in potable water ,............covnenvnns T T 121
Tufa from Big Iron spring, analysis of........0vvvu.. T T R N SR S 21
rear of Arlington Hotel, analysisof............. . e R T IR
U
U. 5. standard gallon adopted in this work «...cvuiiuionnnriiienssseeiserennrnns veriwaeas 8
Vv
Valley springs, analysis of . ......coooviuiiiiiiia.,.., R J s .
mineral matterin...... e S e i ST I 4
A%
‘Wait, Prof, C. E., analysis of Arkansas River water by .................................... 134
Washington county springs, noteson ........vvu....l.. R e R T e e [ L Yl 116-118
well water, analysisof ........ ........... W A I A e R 118
Wanklyn cited .....  ...oiiiieiiinn e o M R .121, 122, 123, 124, 125
Watalula spring, analysisof .............. AT e e R S G, L0 bt ]
Waters’ SPrings. . ovvivnn snrsarstisieinninns B CrTRREE SIS . W O 118, 119
No.l,analysisof . ...... .. ... ....... o TR e G e e e 118
No. 2, analysisof. .. ... .. ..coiiivininnn.... RO T A T e e 119
No.J,analysisof . aveiiiiinninnaiii.., T T AT S SO LD oo 119~
Waters, W. W, and C. N. Rix, water collected by....... R NN ——— 118
Water supply of Fort Smith, analysisof.......... S A perEE e s wnsen e s s 130, 136
Hot Springs, analysisof .......... R R e T s e o b 136, 137
Little Rock, analysis of (seetable) ............ e T S S R SRR 133
by Walt. o v vrmperen i sy 181
Well water from Fulton, analysisof ............ R T i Ry SO | 7 |
of Little Rock, method of coliecting aamples 1) [ TR S 126
quAlEy ol i i SRR EEE T e 132
table of sanitary analyses of, ... .ovvini i e eriennans 128-131
West Sprmg, Potash Sulphur springs, analysisof ......... ... .. .cccviieinnn,. AT .
White Sulphur spring, Sugar Loaf springs, aralysis of ..oovririnrinnnronnnnnnns R 93
Whitfield, Gooch and, cited . ...oovvreeeienrneinrenes SR L TR SRR T
Whitfield, J. E,,analysis by .. ....iiiiiiiiiiiiiiiiiin s SRR B e DR 55, b6
Whitham, Prof, J., determination of spring dischargesby...... .. ...... W e 116
Williams, H. E,, water collected by .........ccuv. ... vuvnn, R R T, AP e 28
JoBreited oo fun iuaommtits il SRR R R TP 77
prlng,notes L L e e L i S 116
Wilson, John, Jr., water collected by R LV ST A PR e L
Winonm SPrinEs, MOtES DMl e e et it et rm et beenteetee e sesnssensnrssnrsonsnnns e 119
Winslow, A., water collected by ., ....ovvvinnan.. e b, (L R e e 1 1
Wright and Merrill, analysisby...ccocviinninnn, P S Y e 0 A . ) 76

Yell County water, analysisof. .. ... _..... N s B m e R 119, 120



.

JOHN C. BRANNER, STATE GEOLOGIST

GEOLOGICAL SURVEY OF ARKANSAS.

Ny

NS

Vol.Il)

N

NR

N\

N
RIS

Igneous rocks ( See An.Rep.1890

%%

sEEvET
e se®™

=

T
4 Miles

Sea level.

40000
2
&

Scale 1t

ntour Interval 20 feet_. Datwm s mean

ol

i
azsaen

Surveyed in 1890-9I.

Topography by John H.Means.

out Hot Springs and Potash Sulphur Springs.

ion ab

o
5

Topographic Map of the Re

To accompany Vol. |. of the Annual Report of the Geological Survey of Arkansas for 189]

JULIUS BIEN & CO. LITH.NY



