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IDAHO SOILS:
THEIR ORIGI:\' A~D emIPOSITION.

Introduction.

The purpose of this bnlll:tin i8 to bring before the fanners of
the State somf' scientific [n('lS f'l·lo.ting to their IJu...int , and "to
difTu.8E" among the people tlSt·ful and practil:al infonuation on
&ubjecu connectN with agriculture.··

Otlrillg the past. )"ear couf:ilierable time ""as pent by the
('bf'OO1(",,1 J:)epartm..nt in an im"esti&ration of tb(· !';()ilij of Ida1H>,
and we herewith pr~nt the rt'Sulte of such "tudr. The work
in no sense is to be J"e'b'1lrdetl as complete, but onl)" preliminary
to an exbausth'e study of the composition and rc;;ources u( the
arable lands of the State, carried on from :yl'ftr to yt"af.

A. knowledge of the lOil ""ganling its metrorol~rical,phyr.ical
anti chemical properties i8 deemed or the utmost importance to
ogricultural progrefi8; aud siute a stud:r of "soil ph,)"ili(."8" has
already been undertaken hr thfl metoorologist of this station, for
this reason, also, a thorough shuly of its chemical composition
8liould no longer be dcln}'etl.

Again, as the government hIlS not yet Dlade fI complete min_
ernl Hml ngricu1t.urnl surveyor the State, this work is to be re­
l:;'arded 118 prelimilllll'y to II complete soil SlIruv to be pr08G­
cnted by this deptu'llllclit. in the intercst of ngriculhll'o.

Tho populnr mind has long nUnched undue importauce, we
think, to n chemical nnlilyeis of the soil, except in the cue of
virgin soiL- .From the time of Liebig, whose writiuK!" on

·Journa! of .-\10. Chern. &le., Jan.• 1,!l94, I). 301.
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Ag-riculturBl Chemistry, nbout 1850. aroused so mutb discussion,
to the Ilrescnt. many chemists and 8g-riCUltUrists han: (IU"''8­
tioned whether th(' an~l"8ge soil "lUl':r615 is "'-orlh all it coels, in
view of the f.aci of it telling 80 little, for the IAIb~ Amounl or
labor iO\o1\ed.

But such indec.i~iou should not cauSf' u.s to Calter, since much
llepeml8 upon tn'o " partial, to Sll)- uothw.,of the ultimate, 1i0C·

cess of such 1lork. The California station has Analyzed up­
wanLt of l,:JOO Mwplt'S of soil tuld has reached results that Are
in,-aluable to lbt' 8~ricuHttral interesl.t> of the State. The
Louisiana. Marsland, :\Jinnt-:.OUL aod lI.icbignn statioIUi ha,-e
likeW"l:.e 1llR(le veral hUlllln'<l .lUu,l}:'ot'S_ Such imJXlria.nl lint'S
of im· ti~...tion &ll the methOll of cUlt.'-81ioll, h'T~n manuring.
applieatij)U of fertitizen.. rotation of crollS, drainagt>, the treat­
ment of alLAline Land,;., bt:'ar tlireetl.)" upon soil &D1Ilysis·. And
Otis work ....ilI incn-~ in importance aud nllue to the ::itah· as
S.rbt(,Dl 1U't>,ails in ·1t.'Clin~and sampling soils. area repl'1'6<'nted.
and tbc groUI)in6 or rft,ults based upon thi' coDlparatin~study
of l'cUlI hundred analyM."e.

Chemistry, Geology and Agriculture.

c1Ott{'ty i" clu·mistr)· connected with geology aud agricul.
ture tbllt. it ito irnJ>c)t08iblt.. to discUS80ne broadly amI intelligently
without O\'Cl1itCppillg the bon.I('T lines that separnt{· them
(ieolo~iIOWl hn"e di500,·ercd certain distinguishing marks a8
common to all i~neou8 and stratified outcroppillf,,'"S; the ngriclll·
turist. n'cognizcs ill these rocks certain elements I\S cS8entiul in
all {elti1t.· ;.oils; while Ihe chemist Ilseertnins tbe kind Ilud
(//IIol"d o( lIll' ij(lil pl'inciplea, determines whether hnnnfnl or
bellelit-illl, lind directs how to nminillin the soil's virgin fel'tiIity
11m] 1,0 iIHlI'C'lls(J ilK pl'Ol.luctil'cncBB. The tel'llI soil, therefore,
Illay lIo lIBCd to Ill'sigllllte not only the medium in which the
plant gro.....s. lHit nlso ns l\ SOlfrC6 of theCood principles required
oy the plnnt, In this littler seuse we use the term.

-.1\ chemIcal Il.llKly",l>l 1I\1I.y l!e'·\·O to bhoy,' the intertillt.r ot IllWII, ll!:l ill
~o. 0, found dcftclcnt III pOt.allh and l)hOttjlbol"ic iWid.



Origin of Soils.

• il is the produd of disilliegra.t~ rock prodll~I by tbtl
prolonged Action of ht'at, cold, moisture, air. ,'egetatiou am.!
bflcleria, Uoel. thus e:rposed crumbles, disintegra.tes; th", pro­
«-..s is c81l("(1 ll'tfllhtri"u, ..!..II soil was originally laid do..... n llS
n)(.'l., in ori/{in i"fUeou8, aqueous, metamorphic and IeOlian; 11111
by tbe actioo of the foret'S of nature the surface of the soli,)
rock bas bt-<-n eo,"eroo. ~radnallr with a \""arying tbickness of it..
o..-n detached or loosened particles. This lOO6eoed m con.
5t1tutea Ule soil. nr)"ing in depth from a few iuebe:; to &en'ral
feet.

Composition orthe Soil.

Thf' compcn.ition of fiOil i - afl'CoCtetl b~- its ori!,.-in, it-. .~"\'. kin,I
of expo..urt". the OIt'thOll of cuIth·.tion, the crops J.,'lU'I\"n upon
it, aOll climatic ch.u:.:-..... The soil about :ll~.', the ct'utf'r uf
tht, P.lou<.t rouotr~". L.. d.rk colored, deep and rich, fiul'l)"
dh'ided. but IInet' not frt'l"ly tIraiu itself: heu('(", plo.iug it • hen
too ..el, h.rro",.in~ it ill!mffideotlr to admit of the frt:"(' dr('ul,,­
lioo of tltt" air o.t.n;l:n aud nitrogt:u a proloD~"Wl drouth. ar
bea\)" precipitation, n... during the (aU of l&!t~, haH' a t('D,It'ne)"
to "kili" the soil. to make it uuproducti,-e, heuce to Il1CKlif)' its
pb)"sicnl 1'8 well M ChE'lllicAl propenies.. The writer iU3p4.'C.'tl>t1.
tb('t l>AAt ijUllimer. SOTnt' hmll south of :Yoseow which hAd been
tbtiS "ki11('(1."
~ow. with AkUllwledgeoC its chemical and ph)'sicAl propertit'f>.

"'lid tb('11 the cxercilK' of good sense in its culti\"l\tioll, i;t1ch soil
nuty he r(>(·laimed nml its nnturAI fertility J'Clitore<1.

E\(.ry oLsen'ing lind thil1kin~ man knows thAt soil is com­
posed of two cli\SSCS of compounds (1) the organic or volAtile
portion thllt which LU1"118; IHld (2), the inorganic or 8sh,
y,'hieh will 1101. burn,

'fhe orgtlllic portion is hugely II black mould 01' JIII1I1118, so
called, the product of decayed animal and \'egetablp lIlntt~r,

Humus varies grenUy ill quantity in different soils, Penty
soils IUfl)' cont"in 70 per ceul; stiff clayey soils have yielded "8
high as 12 per cent., whil~ soIDe soils are destitllt~ of humus,
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It does not Collow, howe,oer, that l\ soil is produeth'e as it is
rich in humus, though, 8S Il rule, ';1\ black BOil rich in humus is
sma to be also rich in nitrogcn, 811 easentill.l plDllt food: while
n soil destitute of hUlllus contn)U8 scarcely any nitrogen." ..
While the humus is a measure of the soil nitrogl'n, cs'p(>cially
in rirvin soils, it is not, however, i~mediatelj' available 88

plant rood; it is not easily soluble in .....ater; it. is deficient in
oxygen which is nbsorbal from the atmosphere producing car·
bon dioxid carbon [or tbe growing plant.

Humns is made sen'iceable and contributes slow1)' to plant.
growUI by the action of heat, moistnrl', alkalies. oliler chemical
AI.-ents and tillage. J:[U1lll18 has grent. nbsorbcllt power for
Rlllluonis; 80 nlso hnve fC'l'ric oxid and nillmiua.t The bacteria
present in all soils oxidi:t,c the humus aud flllllllOlli" And their
nitrogen is Inrl;,"l3ly cOIl\'ertod into nitric ncid. Kitrificntion is
most nctive in soils containing lime carbamlte, under f,'OOd lil.
}a.ge, during the night, at 8tl111lUer temperatures. Good wbeat
lands should contain [rom 1.5 to 2..0 per cent. of humus.

Soils Chemically Classified.

'fhe inorganic portion of soil is both soluble and in.80htble in
water; the soluble parts are the usual saline ingredients found
in the nsh; the insoluble or arthy portion is the grefL! bulk of
most soils.. Silica in the form of sand; flbwtill(f combiued
.....ith sand to form clay; Bud lime, as limestone, chalk and
matble, oollstitute the princip:l1 earlby hlgredienlS. Accord·
ingly, we ba\'e what is tE'tmoo. 80ndv soils. those whicb con.
blin about 10 per cent. of clay; light sOfl(lg loam, containing a
maximum of 25 per cent. clay; s'lndg loam, not exceeding 40
per Ol"ul clay; loam, Dot more than 00 pet cenl clay; clap
100m, where tbeclay constitutes about 75 per cent.: and stroNO
clog, fit fot making tiles or bricks, .1101'1 is soil containing 5
per cent.. or more of lime cnrbonate; if the lime exceeds 20 per
cent. the Boil is termed calcareons; if the quantity of otgallic
nllltter be above 50 per cent. the BOil is called muck.!

"'rhe Cheml.lllry or the Farm, Warington, p, ~.
tThe Chctniatr:r of the Farm, Wariogton, p. :!(I,

11'·0."..oe·il AgTlcultul-al CbcIDiatr.r, p, .
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Chemical Elements Present in Soil.
A c11emical ell'IUt'lit is 8 simple substance composed o[ but

oue L.-iml of mAtter 811 of whose atoms, if it were brokell up.
1\'ould be alike in (''"ery pllrticul8r. Sevent)·.t-·o elements
are now known to tbe chemist;- of th£3e 6.ft)'.four are called
met.a18: the oth,-.. eif.;htf:'l'll are called uon.melals. Some an"
h'U8 at ordinary teml>er8ture8 -ox)"gen: h.-o are 1i(I"icl&
mercury and hromiu: others Are caned solids. Man)' of tbne
elemenu. w('re preilf:ut in tilt.' pe.rent rock. but for aDal)"tiCllI
purposes relating to agricnltun" onl)' those which contribute to
1)lanl. gro..... th are enumerated.

lIETAL"-

Aluminum.
BRrium.
Calcium.
Iron,

Magnesium,
Manganese,
Poias..ium.
Sodium.

SO)i·lIET.\L.."

Boron. Xitrogen.
('arhon. Oxygen.
('blonn. Phosphorus.
.Fluorin. Silicon,
H.'"d~"en. Sulfur.

T""eln;" of the t"lemenk; .1xw(' Darned compost' lIim..t~·.nine
one-hundredths of the earth's ernst. aud tbest' are usually
found in II chemit'al Ilnalysis. Dr. F. W. Clarke. Chief Chemist
o( the (;oologitlll Sun'('y, Washill~-ton, D. C.. hilS cftlculatt'll
thE' relAtiYe distribution of tlle elemE"uts AS (ol1o s:+
AIDl08phere 0.03 per (.'(;Ilt.

'Vllter 7.08 per cent.
Solid crust of thecflrth to the d~pth of teu miles.m.an per cent.

Chemical Terms Explained.

'l'ho chemiCAl 1111d ph.\'slI.'1I1 propel·til"S oE 80mI.' of the ele­
lIleult; nnmed wcre fully elCplninoo in Bulletin No.8, "WElter
nnd Water Alllll)'BCK," pn&'t"8 liJ-17, to which the render is

-JourDIl! Am. ('hem. Soc.. Mar 1t1n4. p. 19'"1
tWiley'li Agr!<'''I.lIlUl'''! Analr",I". Jlln . IQS.l. p. 23.
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referred. But aDy ODe 1I0t potUleS8ing R copy of Ule bulletin
and unaoquainted _-jth agricultural chemistry may find tho
tabulated malter tbat follow8 uninteresting reading, if not unin·
telligible. hin·jug no key to its interpretation. '.fo such R few
words of explanation are necessary. Ouly the m061 imponam.
elemenw are noted:

:'1 1tJ1llilllJ.nL (OrDl8 the basis of the clliJs and is aD 8buodau~

element in the constituents of (eldsp8T, mica, kBUlin. slnte Rud
other rocks aDd minerals. It gi\'es strength and stability to
the soil.

Calciulll fUi lime is known to e\'er:rbody. It is lUI essential
phml food nml greatly increases the fertility or all soils, pllr.
tienlnrly o[ Alkali soils.

froll oJ:ids constilo!", the coloring matter of mAny rocks Ilnd
minerals. hence of soilil. Iron is an importAnt pltml food: i~

retains the Ilh80phoric Rcid by converting it into an insoluble
bMic phosphate, and with alumina h.n.s a retenti\-e JXH\'er (or
ammonia and potash,

POlfl.ssium is abundant. in feldspar and granites: it. is 1i1~r·

AtOO by weathering and later accumulates in the roots and stems
of plant& It. is not known just. how this sub6tance contributes
to plsni growth; it. is sure, ho.·('\'er, plants cannot Ih'e withou,
it, and that soil destitute of pots.sh is alwa)·s ba.rren. This is
troe oC the soils of the Southem State! which have been cropped
wntinuously with tobacco. ~o common crop is as greAt a ro\)..
ber of the soil of potash lUI tobal.'CO.

Sodium callum take the place of ootash in soil fertilit)· or
plant growth. The carbonates amlsulrates of soda COIlt\titule
the injuriolls components of our alknli plains. In the "black"
alkali, sodium cnroouate predominlltes; while in the "white"
nlkali the f:lulfnte of SOlin is in exec!;!;.

O;VVCII is a supporter of life and combustion, hence oxidizes
or burns the organic matter of the soil and unites with the (')e­

ments to Corm orids, \·arying in df'gree. It is an acid former;
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i~ composes one-fifth of the bulk of the ntwosphel'c, eight· ninths
of water und one-half the weight of the earth's crust.

Silicon combined with oxygen is known as sand. It cOllsH.
tutes one~follrth the earth's crust. In grains and grnsses
silica tends to stiffen the blades and pre\·ents lodging.

Carbon constitutes the principal part of mineral coal, hence
composes the wocxly tissne of plants, and the principal part of
peat and muck.

PllOsplwrIls is an essential element in plant and animal food
and is alwa'ys found in the tissues of the same. Fossili(ero\ls
rocks yield phosphoric acid in abundance. "Cereal crops 1'1'.

move about 20 pounds of phospllOriC acid per acre from the soil
nunnally, and grass crops about 12 ponnds, 'l'he total phos.
phoric acid remo\'ed anllually by thb cereal !lnd gt'ass crops in
the United States is nearly 4,000,000,000 pouncls.*

-' 'itropell constitutes rour~firthsof the atmosphere, ill a free
state; it may also be obtained from sea weedst, fish, gunno,
feathers, all animal tissues, insects, and Chile saltpeter:. Kitl'lr
gen in the ijOil exists !tH'gely as combined nih'ogen and is found
in three classes:

1. ~itrogen combined with oxygen, as nitmtes and nitrites.

2. Nitrogen combined with hydrogen, as free Fmel albuminoid
ammonia.

3. The humus nitrogen.

'fhe ncb/'e soil nitrogen-that which is ll1or~ or less imme·
diately a,'ailable for the crop-compl'ises the first two classes;
the illert nitrogen is the third class.

Kitrogen in the free state is not now belie\"e<.l to be directly
absorbed by the tissues of the plauts bnt mllst be oxidized and
comertec1 into nitric acid by minute oxidizing germs before the

-""iley's Agdcllltlll'ul Anal~'lIill, Jan., 1594, p. 0,
t\\·i1e~·'s Agl'icultlwal Allal)'lIill, Ja.n., 18!H. p. I:!.
:Wi1e~"lI AgL'icultm'al Anal)'lIill, Jan" 1894, p, 10.
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plant can assimilate it ~itrifict\lion is most T'8pid uuder good
tillage., at 1'~. and during the night At a temperature of 130'
F. and during bright sunshine lht' Oq,,-aUislU heoomes inacth-e.
There lDWlL aleo be pIeot)· of ooctt'riAI food in the &"'il, as phos.­
phorie acid, poiAs.h and lime. "Tho importance of nitrogen AS

• plant food callnot be on"restimated. It is l\S ut'(.'e68ftry to
plant growth and den'lopmt>ut n8 wnler, pbo.::,'horic acid. lim~
and potash, Illld rat mon> l."0811y:"·

The acids present in 80il are h)·drochloric. silicic, ph08llhoric.
sulfuric, nitric. nitrous. and l'aroonic, some \'egetable lLCills, lind
~"8l.er in \·"tying Prol)()rtions. Tht:8e acids unite wilh thtt
metals or bases t1oo\'e Dll'llliou('(1 10 form 8ll1ts, which (X'CUt as
cblorids, 8m) silicates of potassiulU ,mtl sodium. phOi:lphnte8 of
iron, magnesium. mallf,,,,n(Ofit! Alld 1l1umiuum, calciullI 8ulfl\te or
Cflrbonatc, with probably 801lIi.' "E'gl'table salts of lillie, soda or
potash.

or the ah(we, fmlruric acid. phOto'phoric acill. iron. ElliE' aud
hum WI will be depletOO by the crop and must Ix restore.1 either
by the Rpplication of green or stable rna.uure, or re-rtilize.l'S.

II is a question whether a llIiniulum percentage oC theM! rood
priD('iple8 Cor a thrirty. gro"..iug crop ca.u be saC..I)' catCIlIRtt.."CI;
but Dr, E, W. Hilf.'Brtl+ bas ftttelllpted it. and hy WRy of rom­
penson ..,itb Itlaho soils In' Rppend tbe 8ubstanee oC hhi ,"ielfil:

Po/ash, .\ dRy l()ll;lU should contain not 1l'SS than .•)() to ,~
of ono per cent.: lighter looms at least from )~) to .t.;: samly
10000lS from.1O to .::K): if "itl{in soils Call below.Ot.i l>er ct.'ut.
tbey should be regarded as l1eticiellt in potash. The lIvern!-,'e oC
potll8h in the arid soils of the Pnciflc northwest. is from. 7 to .8
of oue per cent.

PllosplllJl'ic acid. III l3lludy IORms .10 per cent. is 8uflicicut.
when Acoompnnied uy lim£'. :Eufopeun chemists hfl\'e fixed thl)
minimullI pel'centage 11f tbia ll('id (or profitable CUltllfQllt .0.3 of
one l)Qr cent. When lees t1um lhia lltlllntity is present in nllY

·\Vil{'~··" .\grkulturll.l Ana'3'"I....llI.n .. Hlil". I). 1:1.
tU. S. CCru,Uli. \""Q. \'01. :,: ,,1110 Cal. f:xp. SIn. Heport, :888.
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propert.)' 1Je(.'Omes IlPIll\!"euL Yet the soil shoul<1 not. be 80 tint)
as to berolD'" impacted; it should allow of self.draiuage.

'fhe capillary cftp6dty of the soil, by which we mean its
power to absorb waler aud bold it. is of the highest. importauce.

The lfionesotn station- has sholll"u thal 8 liberal application
of weU roUed )"ard lDlUmr6 ",,"m increase the capillary c8p8city
of fL soil aG per eent. on an an!_I'8~. Humus also mtenEiifie.s
this propert)' of Ildil.

Auother pb)'si al properly is weight. The deosit.}" or specifio
gro.it)· will be Rtfl'C!.a1 by tm.f,~; hence the w~ightof a soil
J)@f cubic (oot will '"Ill')', This item was not de~l'Ulined in the
analY8e8 8ubmilt~1. hut 'huhler states the weight. in pluods
per cubie foot. tL8 follon:

uJ .............••.•...•. _....... 110
. d and clay.. .. .. . . .. .• ......•.••............•.. !)6

, ud}" loam , . , , .........•..... , __ • . . • •• . . . 1)

H·e&\')· clay .......•....•............ ' " ' . .. 7,)

YeJ.-etable mould , ··· i8
P.., •...••••.•......••.•.... _..•....... __ . __ ...•.. 301<>;;;)

Tht' aWnII:.,O{' w€"ight of dry soil nl.nes from 62 to 66 pounds
pf'r cubic foot: or, an acre of average laml, taken to the depth
of oue root, ",ill "'eigb ll.bout 4,000,000 pounds.

There are nUUl)' other physical conditions, 8S suow, rainfall,
c1omls, SUllshhl{', winds, altitude, exposure and vegetAtion,
thaL ex('rcise modifying influences ou the fertility of soil nud
the gt'O\Io>th of /l. crop, but we will omit their discussion.

With Utis diSCl.l88ion of soils in general we will now turn our
thought to the soils of Jdaho in particular.

Topographica. and Geological.

Idaho is l\ portioll of 1\ Wist area acquiral by cession and by
treaty [rom FrlllIce ill 180:1, Illld Cram Spain iu 1810. 'rheSt/l.te
lies in longil.lldc JU' 117' west, nUll in lntitude <12--4\)' north.
Its lengt.h is noollt <110 milCH north nnd south, its width \'al'yiu~

from 44 miles in tho 1Iorth to 3()(i miles in the south. Tb(l Statu
has all area of BU,2!H Sf(U81'O miles, or 55,228,160 acres, (Ill area.

*~lnnCllOta l3ulletln, Xu. :10, p. 183.
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equal to ,,11 of :\ew Ell1.{lnnd and West Yirl,;inia, and gJ1'st('r
dUlD th(> oombint.'(l Art'ft of S""Hzer1:md, Greece, PorLubraJ Rl:d
Btolgium.

ThA topographical ft'RtUr'$ of the State are mOfOt \"arit'<) R

\"8st ptRWftO Ylu')'ing iu ftllitul1e from tbe plains of [,";.I>too
f.=>:lcl Cd, to the mol'(' ('le\"8te<1 regions of :\106COW 1X('X) £t),
Boi.,;e I~) ft.l, PocAtello (4446 ft.,I, Idaho Falls (4712 ft.). Bml
Pari6 ,GOfX) ft.). to IH,()(M) ft"f'l. in the eastern part.

Thf' late is dh·t'~ifi{'\.l b)· mountain r&nf,.'t'S. broa.l and fer·
tilp hills Rud n,IJe:rs. and eXlensh'e prairies. l'hf' mOtit \"Btu­
able of gems and the richt't!t. of minerals lie tlRllpm. ath its
rl1Sb'('(16urftlo(~.so that Idaho, "Gem of the 1f.ountnill~·· i", 811
apt And 1ik-rally trtw RIlI>t·llntion of the State.

By tilt' ClenrwRU>r ri\"('r til{' State is Ilalumlly di\:illl'cl inio
~orlh rmll South Idaho. The latter is l1&"8in phygically c1hidt d
ea.sL and w{'St into three divj ... ions: 1. That portion illduMd
bt>tween the. oak(' rin'r and the southern boundary; 2. TIle
pIlrt I)'ing hetwl't'll tilt' SnAke antI the Salmon riwhl; :t The
St'Ction between tIlt·. ImOIl and th~ CleArwat~r.

South [dnbo is lars..'Vly A h'T\"At 18\'8 plain throng:h wh'·11 tl14~

Snake has cut iUl ••••y (or. di.,;tanee o( 1,000 milt's. ntis
!{!'t'Rt. 18\'81 overdow probfl.bl:r occurred neat Ih~ mid.lIt> (lr the
Me60l'.oic or.t the f"ud of the Jurassic, ......hen lIw Sierra Xeu\­
du and Blne Yountains 'IIl"ere born, sub6ec.lueut. O\t'rtJOWlii 0c­

curring ..nth tbe fornunion o[ the Coost RaDge dnring tht" ('nd
of the Middle Tertiary or Miocene,- The \;oleu('(' of this \'01.

canie fire must h,we bet-n terrific, as the entin> nortllwt'tit 'IIl"f.8
co\'ered with ashes from 2.') to 100 feet deep. reaching 3.000 feet
where the Columbia breAks through the Cascades, Alltl dt' ..tro)·.
illg ill its trock every wstige of \'egetablc and animal lif~'.

Til tire arid regionH of Idaho this crnpti\'c matf'rial forms the
snrfnce soil, "'hil·h 1)t.'f'olllcS very proc:lncth'c when irngatf'fl.
'I'he Silurinu formation outcrops ill Benr Lake COllllt)·, ov('rlnid
ill plnces hy the ('ul'honifMous find well deflned al"~~AS of tlln
'l'l'iufl6ic, (:I'etnc('olll:l /11\(\ TertiAr)' stmta. Tho l·huu·I.... I·llI'll')'
Areas nre largely contin.,.l to the river bottoms which tlOllstitulo
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weathering luul to [met. I\lId the application o[ lime. Ashes, e,'en
lelLChed fU!;hes. would prollllhly sweeten lhe60iland make it pro­
ducth'e for ct>rtniu crops. A good lx.-d of muck is the placer
mine of tht· [arlll. as it contains ftbout 2 per <--enl or nitrogen.
Hanu"ss this factor nlonl{ with oomyllrd maaure in compost.,
or mix muck Ami DlRrl tugethe.r, and the crop that receives the
dressing should bud am.1 hloom en'n &8 the rose.

The COml)(~itiol\o[ muck ,-anes with its depth. as illustrated
in the [nl)o",·ing wble;.

1.:&<'''' .
_r:.~ ....r .
t: r. ""' ,
~ ....rft"OO.

It .
• ., r .
~ U r '
• !.l r '

s" .11'1 __I
I «)1'"'r .......

.•.31 ~~,

'·t>b..ile lII"n..r.
.. 6/) ....r ....., •
~ puer-..
~ p'-rc..I •

Xo. 20 is a sample of \·irgin ,;oil, bul, like the otheJ"8, is defi.
cient in tll(" ntia1s of plant gro.-th. Fertilizers ...-auld bene-
fit tbe immediate ero,) 011 :luch soil.

T\BI.£ II

/,III,,1t ....,I S4-.....,., f __Illy !;;..iu .\1.-", IUVJ WciPIK.

T.prof .....1 \.1<....;. S.b-<ooil C-.Jlin.U<d C.lliul....
S ••bo'r'" ooll IT Ie " S

C_........ n .. , 11 "" '00 0000
Fi_rank. "" $<51> ~oo 00H•••~ .l~ ,~ 1!,J ,~

(:"pa.:;,-, h' _,,1....a'..r ~ ... !..' ;f.I ~ .. .""
n ... F..an...

..d a.d oi\,,,al"~ :-:"13 ._0 " n91 ':'$ICA,••!.••• '" '" ,.. ••1........."id, J 1\ ,~ 11< 1 ~tLi_. , , .. U '".lI.,.n,,~a " ~ .. -.'-~oda " ~,;"C, " ..
P"'""h. ~ '''' " ..S"Huk ;oeM .. ... " "!'h,..."hurl,· add .- '" IH "C:u\>i,.. lc add '" .~ " ..
OOl"'nl" ",,,U,,r

"~ '1_35 IJ~ "'"W:u"r .L'C 51l'O '.>U ''''
TOI"' 1110.' 0.; ,,~ 100 31 '00 ..

'rhe fiOil8 ('Ol1lpl'isillg thill tnbll\ 111'0 I'f:prosentn.tive Or the vir_
gilio cnlti\'lttC'd llIal f;u\lIlOit of tlw Pulollse region for lJIlilly miles
noont Aloec,,\\'.

No. 17 if; lUI Ilvernge \'irl{ill 60il taken rrom the pasture field

*Al:riclilturt\\ ScIence, 1S9:1, p. 100.
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sout.hwest of thE' University building. Three 8llmples were
taken-onc frolll the north side, aDother (rom the top, and the
third from the soutll sid~ of the bill. An lInalysis vms made of
the mixture.

No. 1 is the subsoil of the preceding. :\ote that the sodn in
17 hILS npparentl:)' beell wllshed into 18 by rainfall.

~o. 19 is R reptesentRth-e (rom the experimental plat of tho
station nt the left. o( the campus. l'hese SRmples ",-ere taken
A})ril 24-

Xo. ;; is {rom the eentre of sections 23 alld 24, township 3G
S., rll..llb'"C 4. E., "-eippe, Shosbone Conntr. It is trom the re­
.b-'iou kllown 8S "Long )Jeadow- or "Long Prairie." .Mr. J. M.
Sh·adie. tUl' owner, MrS: ,·It is 8 fair wheat, oat and barl(·)·
soil: l::OOCl Krass IlIm1: small fruit... do finely, In.....'\' fruits have
Ill."·er been grown:'

B)· reference to the ,'iews of Dr. Hilgartl. 011 P"b"t'8 10 and
11, th se soib will be S('(>n to be Car abo"e the minimum 'luan­
tity ill the esse.ntials o( I'lsutgrowth.

TAULE III.
St! f'~rfX ('("mlg S6i14-1,~".illlo".

T"."" .,f",..ll ,
;S"mbo:'r ..f ",.11.

Rock
33

"'"

.""..
a

T-",
,~

"".tlll

"I ;~

......'.

,., ...,
"'::1 IJO

,,~

"".'",~
.go...
"""lZOJ

'rn,...
'ro
~.l~

.~

llJ.,!

","< I"J.'5..,
.OlJ

"".21

I

"I .,.. 5.•5
.... 3.3:1

••• .. '/'l.ll".!

}'ln~ }::artll.

'·otal... . ...

c""........"Mh.
}·1." ,,"rth
H"m..~ .. ,
C,"I'''':h~- ' .. ,..,,:.10......'·r

S:and :and ~ru~ale~
Alumni:! .•
l ....n ",,1<1
Manll":!n,·",~ ..
1.lm...
i'd:llrn ..",la
So"''' .
"nUl_1I ..
Sulfurl.: ,"chI.. • .
l'II()~I,h(lrlc :add ...•...
l::arlJu"lc ...:Ill .
Qrlf""l.: ",:all~r.
W:.... r

'1'hi6 depnrtlllcnt is imleiJted to Mr. M. J. Wessels, of Lewis­
ton, Corthis tableo£soils. 'fhey nreCrom lhe S. E.toftheS. E. i­
of seotion 20, township 3G, runge 5; selecteu Augnst 10.
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brother;" and is tmworknble except for marbles or bril:kl'l, un­
le69 taken just at. tht" rh;bt point of moullure. HeAl')" clay
usuRlly (orlll8 tbEt subsoil of the 11(1000. Thoroughl)' tilled it.
retILins moist.ure well Ilnd produces good crops. It is II. fine-.
grained. porous earth \'nr)'ing in color through mAU)" shndf.'n of
gray and black and difficult. to drain !Jeeauee of its nRtuMlIllo­
cAtion, a [act which lrorks agninst its impro\·emt.'nt; otberwh.e
unden:lrainAg<> tmd green mftlluriDJ{, I tbink, would IIlAterially
('nIh'eu the soil and improve its ph~'sic81 conditiou_ Adobe i..;
found thronghont the arid n-giOD from llexico to Canada ADd
from the PflCifie to the Rocldl's,

~o. 14 is R soil noVo' uml('r cullh'ntion aod is 1\ modified
adobe. It is probllbl)' a good Iwera~ of the "Camoi; prairie"
soils, plentifully suppHoo with lime, potash, phosphoric At'id,
suUuric acid, Rnd humus at the rote of ;;i.nOO pounds, lli,OOO
pounds, 400 pounds. 12,000 pounds, and 39:J,200 l>oumls per acre
~pE'Cti\'el~'. l'"tiolAung an arre of soil one foot deep to "'-t-iJrh
4,000,000 poumlR The> section of the field from which this
AAmple was tAken h88 been laid off into 1-20 acre pll\ts (or t-);,

periment.al purposes. Its productil'eness. therefore, will be
heard from later. Th~ experiment station, coDSetluently. ili
happily located in A famous count)' and upon a famous prairie
which deFWr\'e further mentioll..

Idaho is by Car the largest county in the State and ig reported
to be one of the largetit in the enited States: its areta is un­
known. Its eastern boundar)' reaches up into the Bitter Roo~
Mountains. evcn to the Montana line, ..... hile its westi'f11 shore is
washed by the milky waters of the Snake-a breadth of nearly
200 miles. Thp county is destined to become one of the rich.
est lind moat populous in tbe State. 8S its mineral resources aro
extellsh'e, its grazing fncilities unlimited: wbile the fnmons
CAUlas prsirie, which constitutes the heart of the COllllty, iii a
panuliae for grain growing and fruit rAising.

Can1fl8 pnlirie is Il big country having but little \\'fu.le lond,
watered plentilully (l'OIll the hea\'cns and from the slIow·cnpped
monntains which environ it. and is capable of supporting" a
quarter of II million people.

Ex.Governor Ste"eu8oll, in his report to the Secretury of the
Interior ill 1 S. says or the count), and of the prairie 11 pnrtici.
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Mr. W. F. Cash, who gathcrt.:.d the samples comprising Table
Yl. sa~'S: ";\'umlx>r 21 is (rom the farm of Edward /Stauffer,
au tht' 80uth lork oC the Suake nenr wbere it enters the hills;
uuder cultimtion 8('\'('n years: soil l.j to 30 feet deep: subsoil
gra\"cl: soil '-er)' productive if summer fallowed, yielding from
40 to 60 bu.··,bels of whoot, 60 to 00 bushels of oats and from
300 to JOO bushels of I)()latoe& per acre. If cropped trerv )'ear
tbe third crop ,.,;11 Ix> a failure. This is tbe typicsl soil of all
tbe C'Ouulr,y along the foothills.·· This sample appears deficient
in limt'o whi<,h would 8C'COont for ito lack of durability.

.... il ~1 is from t1u~ plaCE! of O. M. lIiller, in Loulli\;l1e to'W'"D­

site: bas l'1f'('o undl'r ('u1th'alion 8ix YE"ars: soil deep with gran~l

subsoil: ~1na.l1r as producth'e and '(Iuicker' than the preced_
ing': Dlaket h,ooOO brid., and ill' the tJpical soil along the alb
Fork all(l OIl Menan bland."

··Xo. 2:1 is from section 2;, T. 2 X., R 3S. and is known as
'red BOiJ: The soil is not as def'p Rlld is not as producth'e as
~Ot;. 21 ROll 22, but <luicker thAn either.

··Xo. 24 is from the station [Arm; culti"ated ~o years; soil
1 to 4 fl'('t d~p: gran?'lsobsoi1; quicker thao any of the others
but not so prododin- nor as dUrAble. This is the tJ'pical soil
of the entire coontry between the rh'er and the fin.--t bench:'

Xo. 2,; is "irgin soil ftdjacent to 24. Samples were taken
Mar 9, ]89-1.

Tlu: rftmwl'9 of the countr ftre enterprising and progressi,'f",
gmin growing and stock r8ising being the chief pursuita. The
connty is undur A perfect network of irrigating canals, ne8rJ)"
300 miles of mAins being in operation, representing 81,000,000
iuvestment, with 800ut 500,000 acres undl.'r water. As may be
seen [rom tho Illlnl:yscs the soil is Ilflturnll,}' fertile but not durll­
bIt:', its protlucillQ: capacity being limited lor the system of 1'0_

tntion prndiecd and irrigating facilities, which at tbis point
ttppell.r to he limitless. Hoot crops, pnrliculnrly the sugar beet,
and alfulfll should boro rOflOh ulrnoat pel'rectioll. The county is
Also supplied with some timbcr, COAl alllI fiU I1bundance of
"red I'ol'k," n superior building stOllU.
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TABLE VII.

Bcar Lake COl/lily Soils.

.00
100.00

.4.
-"'.10

Tvpeof~o'I.. • •••
NU'l'l!er <>f 110,1 .

Coar""""rlh .
}'ine earth ..•
Humli•..............
Cllpi1lar~' ~ap"d\~·.....

Vi rICi"
2.

.W
100.00

?/n
5.5.';0

00
100.00

3.:»
".00

Sulw>il
2.

",.00
';J.l'IO

.4'J
45.00

Vir";,, IC"lth"l\Cd
29 30

.
.00

lOO.flU
~,IIO)

W.15

~.~ ".00 .,0.;
G.ll '; 2.~ GGI
~. 'ill 4.25 ~.18
8.'~ .5Q 5.Q2
.~ :>.15 1.24
L~ 2.1~ 1.16
.~ 1.1: -,

'-

"1
.,

Is.!

" 00 ~
15,'!1 00 3,14
;.:Jll 10,44) ,.,
'U ';,31) ,.,

100."" I 100.00 "''''

-----1--1--1­

s.~:~ ~:~ I
..~2 " ..;.~

1.4.1 3.')1
.r. 3.15

~.ll'J 2 011
14-1 .n
.5.1 3iI
.31 .1'1
.H G.05

.1.Sl H 3.1
~ .J.3 1.15 , __

'rotal --?,i'-;;:--loo:H"j

}'i"" ";,,rth.
S,,"d and ~l1lc",u

Alumi"" .
1r'Jn o,..id .
Lime .
Ma.:u""la .
Soda .
POIash " •..•••.
l'uHuri<:: ad" , .
Pho."h<>ric "dd .
Carooni<:: ad.l. .
O'J{anic "'aU"' .
Wah"....

BelU' Lake County is the smallest in the State amI lies in the
southeastern part, at all 1~ltitude of 6,000 feet, Bear Lake \"81.
ley, about 50 miles long by 12 in breadth, comprises most of
the arable land of the county. The soil is generally productive
and adapted to grain and grass growiJlg and potatoes. The
people are industrious aOlI thrifty, hence a large pal·t of the
county has uecn bronght under cultivation.

Soil 26 is from the ranch of Hon. H. H. Holf, at GooI·getowll.
Mr. Hoff says: "I send you a sample of virgin top soil from the
N. W. i of Sec. 25, T. 11 S., H. 43 E. We grow alfalfn, wheat,
oats and bnrley, which yield respectively 3 tons, 30, 35 nnd 40
bushels per acre. I believe tht! land is a little above the a....er­
age of ethel' Gt!orgetown lands, as it is 011 the bench with no
gravel, while that ill other parts of the toWIl is more or less
gravel flud lower." The analysis shows a good supply of plant
food.

Numbel"S 27 and 28 came from the fnrm of Chas. W. Wright.,
who lives about one mile southeast of Paris. Mr. Wright fail.
ing to reply to iuquil'ies from this office pertaining to the sam.
pIes sent, we fire unable to pass judgment upon them.

No. 29 was sent in by Mr. C. H. Drown, of Libert)". He says:
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"The laud is si uated in Secs. 4 and 33 T. ]2 and 3 R. 43 E.
The soil ha nev l' b n croppe 1; i b ttom land and taken
about six inch blow urfae. Th 'en on' h l' ar hort,

ut I hav grown 52 bu hel of wb at p r a r , n v "le than
41. Th ampl s nt i ~ littl abov th Il\ rag, thongh the
upland i n arly a goocl ottU. like to knoW' what·· I m nts
of plant food are lacking in thi sample." Thi sampl appears
to be d fici nt in lim pho phat . reen manuring- and SUffi­

ill r fallowin CT will iucr ase it productiv n
0, 30 com s from Mr. G. E. fal'(lu 1', of t. Charle , who

ays: "In ausw r to your of .July 11 will say fun th ample
i au ay rag f h whol whi Ii' i nat d in h N. !. 1 f

ec. 35, T. 1 , R. 43 E., and i lanel is ac1ap ed 0 whea, ats,
potato S Ilnd barl . wh at M"'rl)<riu r ,r: amI p tat 200
bushels per a·r." Th ample i· principally d fici ut in
humn !Jene in oi rog n. I' II manuring all( nmm l' £al-
Iowino- \\'ith fr qU<3n halT Will<1 durilJ'" h h month will
mat dally improy it. rtility.

Summary.

1. oil is di iut am d rock pl'Orluc d by th prolollo-ed
a tioD f h at fro t, water, air, Y <Y lntion amI ba·t ria. The
pI' 'aIle 1 wootb ring.

2. A ar
in omp 5i ion, a
varieti 5 £ i1.

·k aud min rals (lIne th il quit vnri d
chon f land often illu rati~lg half adz n

larg part of th il i in lubl in n id -the iuoTO'anic
or J)as.~il'e· 1 m nts of h soil: whil tIt l' moining 'lIb tan •
; h actite 'onstitu nts, are relntiv ly mall in quan ity, but
abundant wh n the relativ quan ity per a 're is e t.imated-cal­
.cula d on th 1asis of 4,000,000 pound, the w i ,ht f an a re
of oil n foot in lept11.

4. All oil that has a l' lativ I hiO'h p l' 'entnge f pho phoric

·~"Mich. Board of gl'iCUltUl'6 1 ~ p. a:'l.
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acid, potash, lime and combined nitrogen usually manifests a
high degree of fertilit)·.

5. The analyses of the &On. of Idaho thus far, aod of the Pa~

c.Hic. :S'orth1fest Stat~ in g neral, sho1f them to be rich io phos­
phoric acid, potash, nit.rogeullDd iron, t()gether with a sufficient
Ilopply of lime.

G. Lime has a most. heneficial effect 00 soil; it aids io the
oxidahoo of organic matler and the formation or nitraU>-8; it
RCt8 fl8 a preyentive of tbe prongy b'lOwth of root crops and
Accelerates the ripening of grain and fruit.

7. The orgnnic maUer of th& 8oilshould be increasod ill6very
a\'ailablo WRy possible; the plowing under of stubble lind !ltrow
aud roots instead of butuillg them, the application of ('Irmynrd
manure, night soil, aud decaying \'egetables will mnlcl'illlly in_
creRSe the humic properties of the soil.

S. The physical propertil'S of the soil should be carefully
examined into. such as temperature, porosity, 'water <"apacity,
drainllb'e and other modifying ~'t'ncies, and the ol1.rati"l' causes
a!f('('ting the growth of the crop rednced to the minimum.

9. Some of the objectionable salts in the soil, as socIa car­
bonate or sulfate, may be remO\'ed b)' irrigating, by tbe grow_
ing of root crops. alfalfa. and other thrifty growing plants,
and by the application of J:::fP6um. E"eo the justly hated
R088i8.n thistle is a large con8umer of soda, containing when
ripe about 13 per cent.·

10. Deep, thorough plowing and frequeut harro.-iug or cuW­
"ating the soil during July and August will materially hnatell
the nitrification and other....·ise impro\'e the BOil's physical
condition.

11. Precipitation is n prime (ncwt'largely affecting the gl'owth
of crops; it materially influences the solvent power of the BOil;
also S1l0\\'6 the soil's durability as affected by leaching.

'".MlnnelJOla Bullelln, 34 p. 36.
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Milk.

Tbr ample {milk w r tak n January, fr m wo
airym n wh up 1)' a l' ion of the cit· with milk. In 1
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the tv.o milkingll were mixed beJore deli\'err: ~o. 2 \\"&8 (lrawn
in the morning, ~o. 3 at. evening, ~o." is Chandler's stand­
ard for good cow's milk: ,

" '" ".<:JWdlk ,.ruk". al 1!'<kw:.-.. c. ,... ,... I fl." ,.,.
~i41 ... _lal .. " 0< .. ,. 0< 1l.':l.I .< ,~ 0<,-,.. ,. >< '" .< : ,,~ .< , .<... " >< ~~ .< " .< " ..
Wa1_ .. .... .. ~ .< /llo ~~ .<.. .. Ii' .00 .., .. ,..,

Butter.
A sampl(~ of high pri<:ed b"l!nnine (?I butter, quite !,renem.lly

utl<'(l ill sollie of the Jx.st familiee in the city, failed to hold its
rolor Bllfl roale, e\·en for tL week, ill July, showing striking ('\'i­

dcnees of udulteratiou, Au Rl1al}'l!is of the sample showed a
lo~.. per cent. of 60Illbie fata and all e.~ce5S of snits.

(;....,..~.
1I."..r

W .....r.
!!o<>lid~

1• ..-1._ f&lo
....1.""'" f,"~c::o.....__

s.:.11~

The proportion of soluble fata contained in genuine butter
compared with an oleomargarine \'ariet:)' of same is a character­
istic proof of adulteration, tbe (l~ref" of adulteration being
indicated by the difference in per cent.

But Ule 8(:CUm.Cy of the uualysis beill~ doubted by til£' re­
tailer, R portion of the sample WILS sent to Vr. H. W. Wiley,
Chia! Chemist, Depnrtluent of Agriculture, Washington, D. C"
who reported August 28, lie SIl}'S, in substance: The lteich­
el"t-Meissl numoor for 5 grflma or the the dry fat of sample WfiS

22.44, about 7 points bolow thnt of ol·dinary pure butt«w. A
microscopicnl examination showed crystlllH that hnd all the ap­
pearance of thost:l gh·en by oleomlLrgllrine; while from lUI ether
solution or the fat on evaporation were obtained crystals rc-

*nau.enlhaU'jJ Focxl AdulteratioD Ilml Iklcclion, p. 61.
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