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Mineral Water and Mineral
Water Analyses

The object of this bulletin is two-fold---first, to explain the
work about to be undertaken by the Station and to enlist
such farmers as we may be able, to co-operate with us in
a thorough study of the virgin soils of the State; and second, to
give the results of a few miscellaneous analyses that have been
made by the department during the last few weeks. As the
present working force of this department were entirely unac-
quainted with the working material of the Station, it was deemed
wise, in order to become better acquainted with the laboratory, to
comply with a few of the many requests that come in for the
analyses of various materials not of a purely agricultural nature.
In general it will be the policy of the department to confine itself

to the work of Agricultural Chemistry and to be very sparing in
analyses of ores, and no such analyses will be undertaken unless
it is very evident that it will be of more than passing interest to
the State, and as a rule no work of purely a personal nature will
be made. It is not claimed that the analyses given below have
been undertaken in each instance according to this policy, the
reason for deviation being given above. The first analysis of
importance was of a sample of gypsum (calcium sulphate)
sent to the station by Mr. B. 5. Pague, of Portland, and reported

It is needless to say that the analysis shows the mineral
to be a good quality of gypsum, and if the find is of any mate-
rial size, the development of it may prove of great benefit to the

to have been found near Huntington. The following is the per-
centage composition of the mineral:
Calcium Oxide 30.600

Sulphuric Acid 46.350

Combined Water 20.500

Silica .8i
Eree Silica i. i8o
Aluminum Oxide .112

Lost and Tjndeterniined .407

Total 100.000
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agricultural interests of the State. Of just ho* great impor-
tance to the State the finding of a good quality of gypsum
accessible of working will be remains to be seen from the soil
investigations just now being undertaken at the Station. It is,
however, safe to say that any find of this material within our
State should be fully investigated, and from climatic reasons it is
very pr9bable that a more widespread use of gypsum will be
called for. It must be remembered, however, that gypsum can
not be classed among the phosphates and nitrates as a general
fertilizer but serves for the most part special purposes, among
which the most important are-

Firs/Its use upon alkali soils.
SecondIts use to render available supplies of potash in the

soil which are not in such form as can be used by crops.
ThirdIts use with the leguminous plants, as beans, peas,

clover, etc.
Four//iIts use on "adobe" soil to render it more workable.
Ff/hAs an absorbent for ammonia in manure, particularly

of a liquid nature.
It is to be hoped that if there are deposits of gypsum in the

State steps will at once be taken for the development of the same
as a cheap supply would render, without a doubt, a valuable ser-
vice to the farmer in many ways, and much more would probably
be used in proportion to the cheapness of the supply.

Analysis of Mineral Water.
The water analyzed, with the results given below was sent

to the Station at the request of Mr. 0. Dickinson, of Salem, by
Mr. A. Fanno, of Beaverton, Washington Co., Oregon. The
water was supposed to contain ingredients peculiarly adapted to
fertilization since it had been used as an irrigating mineral water.
The analysis showed the water to hold the following ingredients;
Total solids, grams per litre,
Calcium Carbonate
Calcium Chloride
Sodium Chloride
Aluminic Oxide
Silicic Oxide
Suspended 5 Organic

matter 1 Mineral. ,

Total.

.2263

.2183
1.1877
2.6582
.3520

.0134

.oi66

4.6610

4.6725
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From the very marked odor emitted from the water upon
heating, it was deemed best to make a sanitary examination in
addition to the mineral analysis and the results are given below,
which analysis shows the water to be unfit for drinking purposes.

SANITARY EXAMINATION.
Parts Per Million.

Free Ammonia .. i.00 Nitrogen, as free Ammonia 823
Albuminoid Ammonia io.00 Nitrogen, as Aib. Ammonia 8.230

Total Nitrogen 9.056

Analysis of Mineral Water DepositS
This deposit, together with a rock, the analysis of which is

given below, was sent to the Station by Dr. Nixon, of Forest
Grove, Or., who desired to know its composition. It was of a
white crystaline nature and salty to taste. The mineral water
deposit proved to be nearly pure salt as shown below.

ANALYSIS OP DEPOSIT.

Chlorine 56.04
Potassium trace
Organic matter, Etc., 7.70
Sodium, by calculation 36.28

Total 100.02

ANALYSIS OF ROCK.

Total 100.51

The characteristics of the rock and the analysis show it to
be an impure form of Witherite which, if it can be found in suffi-
cient quantities, and the beet sugar industry is established in the
State, might be made of value to the State.

Several other quantitative tests have been made for special
substances the most important of which was of an iron ore
Magnetite, sent to the Station by J. G. Lewis, of Sparta, Or.,
which carried 57.8 percent of iron.

Water 9.44
Silica 40.79
Aluminic Oxide 7.17
Ferric Oxide 5.99
Barium Oxide 27.44
Carbonic Acid 9.68
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Soil Examination.
Owing to the fact that this Station is frequently asked to

give an opinion upon the best methods of working the soils in
various parts of the State and that for many purposes reliable
information is desired concerning the soils of the State, it has
been deemed best to enter upon the preparation of an agricultural
survey of the State so far as practicable. In most of the Eastern
States as well as in California this has already been done. Of
course since there is as yet no geological survey of the State the
work must be in a measure preliminary, although it is hoped that
the data will be accurate so far as the work can be carried. A
peculiarly intimate relation exists between the surface geology
and the agricultural soils of the State and this together with the
desire to more perfectly classify the soils, and the better to de-
scribe and define the boundaries and local variation warrants this
effort.

Of course the -final test of the value of a soil depends upon
the practical trial in the field, yet it is a recognized fact that the
analysis of a soil made in the laboratory gives at least an approx-
imate idea of the best treatment of a soil and its adaptation to
crops. It will be the plan to secure representative samples of soil
from various parts of the State, to obtain a full knowledge of the
occurrence, peculiarities, and extent of each soil as well as the
chemical nature, both by inquiring of those cultivating and by
laboratory examination.

Th@ result of these investigations will be published and fur-
ther experiments based upon them. There are several of the
characteristic soils on the College farm, but of course it is utter-
ly impossible in any one locality to realize the varying condition
of soil, climate, etc., and especially in a large state with such
varied soils and conditions. Because of this fact, intelligent
individuals, the various Grange organizations, Boards of Trade,
and Agricultural societies are earnestly requested, and even
urged, to aid in the work by sending soil samples for analysis,
directions for taking which will be sent to any one who is willing
to co-operate with us. In this way we hope to gain many sug-
gestions as to the points concerning which there is the greatest
need for investigation in this line. Of course the analysis of a
single soil from any locality would convey very little valuable
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information. It is, then, the aim to examine as many soils as
possible from the different localities and to continue the investiga-
tion for some time, or until each locality has been carefully

studied. Because of climatic conditions it has been thought best
to divide the State into the division used by the State Weather
Bureau, viz., Coast, Willamette Valley, TJmpqua Valley, Rogue
River Valley, Tipper Columbia Basin ar d Eastern Oregon, and
the Lake Regions, and to follow the same general method as has
been carried out quite extensively in California by Prof. Hilgard,
deviating oniy so much as the varied conditions may demand.

In taking soil samples for examination at the Station the
directions given below should be carefully followed and in all
cases as full a description of the soil and its action should be
given as possible.

Directions for Taking Soil Samples.

FIRSP.As a rule take specimens only from spots that have not been
cultivated and have not been changed from their original condition, and
always from more than one spot, avoiding, of course, road-sides, cattle-
paths, squirrel-holes, or the bases of trees.

SECONDRecOrd carefully the normal vegetation, trees, herbs, grass,
etc., of the average land; avoid spots of unusual growth.

Ti.From the selected spot pull up the plants growing on it,
scrape off the surface lightly to remove any partly decayed vegetable mat-
ter. Dig a vertical hole at least twenty inches deep. On the sides of the
hole observe very carefully at what depth the change of tint occurs, which
marks the lower limit of the surface soil, and record the same. Take a half
bushel of the earth above this limit, and on a paper break it up and thor-
oughly mix. With the mixed soil fill a bag, of strong materialan ordina-
ry shot-bag is good. Place on top a folded label on which is written in
lead J,encil your name, the date, locality, and general name of the sample.

In case the difference in character of a shallow soil and its subsoil
should be unusually great, a separate sample of that surface soil should be
taken, besides the one at a depth of six inches.

Specimens of "alkali" soils should be taken only toward the end of
the dry season as at this time they contain the maximum amount of injuri-
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ous ingredients. Samples of the salts that may be on the ground should
be done up in a separate paper and sent with the soil.

F0URTH.Whatever lies below the change in tint is the "subsoil." If
the soil is very deep be sure not to take the subsoil sample above the line of
change. It is desirable to know what constitutes the subsoil to a depth of
three feet, as the question of drainage, etc., depends upon the substratum.
In ordinary cases, however, mo or 12 inches of subsoil is sufficient
for examination.

A specimen of any rock from which the soil is evidently formed should
be sent in the bag with the subsoil

FIsTH.All peculiarities of the soil and subsoil, their condition as to
drainage, behavior in the dry and wet condition so far as observed or ascer-
tainable by inquiry; the presence or absence of "iron spots," concretion,
or "bog ore," or of "white gravel;" character of the soil waterevery
circumstance, indeed, that could throw light upon the agricultural quality
of the land should be carefully noted and recorded.

The information should cover all points of interest to the intending
settler, and should be as concise as possible.

Wet soils should always be shzfted in boxes, and not more than a shot-
bag full should be sent unless especially requested.

Send all samples addressed as folkws:

G. W. SHAW,
Chemist, Experiment Station,

Corvallis, Oregon.


