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vYatN SpJ'Nl<iing is th(' prtlC'ti!'(, of diwrtillg flows from l'phl'IlWml 
streams and distribllting til(> Wfttl'!' OVP!' IWI'IlH'ftbll' Roil" of vaUl'Y 
floors. Its <,[('ets W('l'l' In yp,:.t igated fl.t tlw ::\ tl nl.jo ExpP!'j mel1 LSta
tion in northwt'stern ~l'W .:'-.If'xieo during It !l-yPaJ' 1)(,1'io<1, 19:~5-4a. 
"Yatcr was spreud 011 1·1 un'us of nlHiv(' l'flngt' land, otherwise 1111
tn'at('d, by plugging till' ftl'!'oyos with PfLl'tlH'tl dftlllS. The effect of 
Wl1tC1' sprcading WflS studi!'d inll'llsiVl,1y on thr('l' or tht'sc sitt·s and 
observed in les", dPlnii on till' otllPl's. Additional studips w(,l'e mudp 
on plots sel'dl'd with I'nng<' grns;'\ps ami lipId ('['OPS, Itnt! on lysinll'tt'l' 
plots seeded with tIl(' samp gl'tt,..SI'S and wIltl'l'('d with w:\'(('I'-spdinH'lIt 
mixtures carrying s('dillll'llt of known quantity and quality. 

1 Submitted for publiClltion J)t'(,PlllilPI" 13, H)· 1\). 
~ AckrlOwledglllt'nt if: l'JI1<i1' of th.. work of l.. H. Hic'h, fOrllll'rll' in char~" of 

hyclroiog-ic work, fill" J. J':. ChapllJlln, ill charge uf JnlJurIlLury' work, at' .tIl{' 
Navlljo Experhllt'llt Btatiull. 
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Informat.ion was obtained on the ]'('sponses of soil and v('gctation 
to watel' spreading, and on tlw qunntity of s('diment carried Ilway by 
runoff from eroded uplands. The results of the study indicate, also, 
the extent to which s{'(]inwnt, if not controlled by some such means as 
water spreading, will obstruct normal strl'am flow and reduce the 
capacity of J'es(,J'voiJ's. 

The proportiop of sediment by weight; in tlw runoff ranged from 
less than 1 to mOl'e than 60 pl'J'c('nt and nve>l'ng('d 13 pe>l'cent. The 
sediment d(·posit(·d in the> chnl1llPIs IN;st'n('(1 thl' ehnnnl'l gmdicnts for 
distnncl'S of at ll'nst 2,000 to 2,800 f('(·t nhov(' till' flllInS. Deposition 
in the ehal1l1!'ls occurred. chiefly in the fit'st 3 Y(,I1L'S, but continued 
throughout. thl' study prnod. 

On . thl' flood pln.ins, sl'(]inwnt deposit just hl'low the spillways 
ave1'l1grd mort' tbl1n 2 fl'rL in clppth. It ,jrCl'pnsrcl in depth with 
distan{'l' he,low till' spillway, and lwcall1r lwgligihlr n.t disbtnees thnt 
nVPl'llgNI nbout 3,700 fpet, till' limit of drpositioll de>J)ellding upon the 
configllmtion of thl' SPI'e>lltl ing nl'<'ll and OtiH'l' fnetol's. During the 
9 yel1rs 11 total of npproximnlply 300 llcl'r-f('rt of srdiment WI1S stol'ed 
I1bove> I1nd Iwlow th(' dnms of thr tht'N' study at·pns. 

Dpposition mnl'kl'dly light('nl'(1 thp soil tl'xtll1'0 in thl' upper rel1ches 
of the> fipld /looding fil·l'ns. .Tust bC'low til(' Iighh'nNIlu'('IlS th(' texture 
becamC' IH'nviC'l'. Tht' clny frnct·ion of til(' soil incl'('l1sl'd gn>atly in 

.	the' ('ontl'oIl('(/ plots i1'1'ign.Lt'd with I1rroyo wntp!" sinN' much of the 
COI1t'SPI' sl'Clillll'nt wns <l1'OPlwd in tlH' 2,OOO-foot ditch thnt conveyed 
the \,'Il.tC'l' to till' plots. In til(' fi(·1d nn'ns nnd in til(' controlled plots 
thnt I'('c('iv('d no culti\'n.lioll, tilt' ppl'{,pntngl' of orgn.nie mntter in the 
soil in('I'(,Hs{'d \1"I\('n h('nv~r_tpxtUl'(ld 1wdinlPnl \l'ns dl'positl'C1. OI'gl1nic
I11l1tt£'l' [wt'cC'ntng(' did not chn.ng(' in til<' soil of cullh'ittNI plots. In 
the' l,Ysil11l't('!' plots, it \l'ns d(·pc.·nd<'llt Oil til(' amollnt of buril'd vrgl' 
ULtion 01' th(' nmount of oq~n:ni(' maU<'I' Pl~('f;('nt in tl\(' cil'posited 
lllnt(l/'ini. 

Flooding inc'l'l'nsl'd the> [:('I'HSS d0nsit~T of firld plots whl'l'£' not more 
t1mll I inch of s('dillJl'nt Wilt'; (/epositt'd. Hllpid d(lPosition of morc 
than 5 ineh{'s of s('dinH'nt g1'l'ntl.\- dnmngl'd nil g1'llssC's ('xc('pt w('st::Jl'O 
wiH'ntgl'flSS (A(frflpyron .~m it/Ii i). Shnllo\l'!'!' sed i mpn t, or' l'{'lnti vdy 
slo\\' deposition of s('<linlPllt to d{'ptlu:; ns g!'l'nt ns 10 inelH's, eansed 
bpll.YY dnmng(' to blu!' g!'illlln (i1ou/t·loua fJN/ci/iR) , /'1'(1 thl'('('l1wn
(Al'i.~·tida {o I!!/I·.w (a) , nnd "find d1'ops('('d (SjJlJ/';)b()/l/,~ Cl'lIpt(lndn'R), nnd 
1110df'L'fliJ' dumugt' to gnlll'tn Uli/aria jaliJlsiiJ unci (,/,{,pping muilly 
(jl£1lhhnbU'{/ia 1·/71(/1.... ). In plot l'xpl'l'inH'nts, dl'position of 9 ineill's 
of beuy,r-trxlul'l'd s('dinwnl in 2 yl'llJ'R J'(':;"Jtl'd ill lllodel'lL!.(' dllmage 
to nlkali SHcaton (Spo/'obo/wl (( il'oitlh'lJ. \r('slpl'II wlH'ntgrnss in
cr('nsl'd ollnH'diull1 to d('l'p dpposils, owing to J'f'dlJ('t.io)) of eompc.t,ition 
with 00H'1' pIHIl[S. 

Fol'llg'l' 1)1'0<1 uellon on lighlly "ill'('d po!'tions of flooded IU'l'JlS, as 
d(,tf'l'milH'd fl'olll clippNI qllndl'Hts, \\·n,.. till'('i' to nitw tinws that 011 

('ompnl'llhl(' un(\oo(/('d nl'l'flS, lIw difr('l'l'IH'(' vHl'ying \\'ilh the amount 
of flood Wlll('1' <li\'PI'I('(/. '1'1\(l gn.in on til(' lightly siltl'(1 and unsiltecl 
pOl'tiom; mOre' thnn bnlnll('('(1 til<' Im;s till\, to dflJI1Hg(' from sNliment, 
whieh t'xt('I1(kd 0\,('1' npproximn.tl'ly 20 P<'l'('('nt of ('neh f1ood('(1 111'('11. 

Yil·lds of ('orn nnd on.!s on plots i!'l'ignlNI with iU,/,0.YQ wntp(' wPl'e 
gl'l'n!<'l' lhnll .yi(·lds on ('oll1[llll'llbh, dry-Illlld plots. Application of 
lIo\\'s s('Il'C'Lt'C1 on llw busis of low sedinll'nL ('olll('nl nnd plflnt IlAt.ds 

http:iU,/,0.YQ
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• proved more consistently bpn('ficial than applicn.tion of all flows, 
Yield of beans was incr('ascd bv irrigation with selected flows but was 
sharply reduced when' eVN'y flow was us<,d., 

Except under th<' highly controlll'd conditions of 1ysinwter plots. 
application of water and sedinwnt pmduC'rd fl'\\- consist(\nt changps 
in the chemical ,~haractpl'istics Or ba('tl'rittl a('tidtv of th!' ::;oil mn,teriul 
deposited or of the soil unril'dying- thr ([{'posits: [n tlw field arcas 
and controlled plots, thl' ch('mical dliu'IH,t(,l'istics of th£' deposits and 
origirrul soils wel'(, similar. (\Xl't'pt for til!' cOtw<'lltl'ation of sulfates and 
potassium, The St:lffLtPS Wl'rt' considl\n1.bly hifdwl' in the added 
mat('rial. the potassll1m 10w('r, 

Observations indicatl' that, und('l' th(' ('on<ii tions of climate and 
topography pl'('vailing- within the l'xpt'riult'ntu1 11rl'a, draillag-t' nl'('as 
of 1('ss than 2,000 ncr('s arC' likl'ly not to [lmd.lIc·p runoff o[tpn enough 
to make wntpl' spl'l'nding pl'tl('tic'nl if til!' ('hi(lf rn1rpnSl' j..:; to il1C'rl'tlsP 
produetiOI1 of forage' and Cl'OpS, TIll' l'ffp(,t on ::iltin~ of stn'am 
chaTllwls and l'Ps('['voil's, bnwl'Yl'r. may justify tlll' l'OSt of spn'ading 
water trom smttU dminng-(l 1ll'l'tlS, T1H' mttintl'nu.llc'l' l'l'qui!,(lm('nt for 
control of wn.tPI' iWd. s(·,liu1l'nt froUl n, dmhHl!!l' tll'PI1. of ·b,),O(]O tt~'n's 
was disproportionately lttrgl' , awl tIw Wn.tl'l: from this :1l'(':1 could 
not bl' used so ad vllIlta!!l'<lllsh-. 

For th(' safl' hatldlin~ of rilflOtl' from dl'aintl!!(' btlSins of 2,;'500 to 
4,700 acl'(,s, the l'('<luil'~'d 1'n,tio of d1'ainu{!t' ltL'~'t1 to spl'l':1ding nn'a 
was found to btl about 20::3-

Watcr spl'l·tldin!! is [ltl !,trl'(,t [ ....,' Illt' lUIS of trnnspOl'ting sl'dillll'l1t to 
places wi1('r(' it ean bl' stor!'d lwd. thlls k('('ping it frnnl dOWllSU'l'tllll 
watcr-storug(' l'C's(,J'voirs and 11[,(':b of flood 1H1Zt11'11. On:tll H.t'l'fL so 
large thnt th(' s('(linwnt is llPld 011 a t'!,lntivl,ly ::nutll 11111't of it. watl'l' 
spr(.ading- is b('nl'~('itlt frlJlll till' sttltl<ipoint nf I'mI' yit,Id, fomg(' pro
duction, tllld gmzmg use, 

I:\TR<lIH CTIO:\ 

In arid and sl'miari<l s('diow- of till' ';ClIlt h \\t',;tprn r nitl'd =-,tlltP:5, 
much of th(' pr('cipitntinll Ocr'lll''- in thl' form of .;hort. int!'n:,p .;tOl'lllS, 

Thp chiu'al'tl'ri"tic'ttlly hidl rat!' of rlltwJr frolll :'llf'h ... Iorlll" has 1)('('11 
uUg'llwntl'd in mUllY tU'('n:, Hi, tht' I'(,:'lIlt of d!'plptioll of till' prntl'etiv(' 
COYl'l' of Vl'f!pt:ttion. IUl'!!!'lY thr01lgh OVt'l'gl'tlzing-. .\,; It ('011';1'(111('11('(', 

much Wtltl'l' nt·!,dl,d for font!!l' ltnd ('rop pl'Ocilll'lio[l Oil rungp and \-ulll'Y 
lands is lost. Cncol1tl'OlIp(1 rnuotl' 1'('';1111" in ('x('p.;siVt' :-onil t'l'Osioll on 
semibarren slop(I'; und 111 ';l'riotI:- 1ll'l'1l,V0 dt''i'{'loPlllt'llt ill nUudal 
vall('ys. ThC' ehUIl!lPliIl!! of inIlUTlll'l'tl bit' vullt'v,; in till' Southwest 
has iowl'I'ed thl' ground 'Wilt 1'1', dc·"tl'O'i'l'd il'ri~!tti(ln di\"l'I';;i(Jn~, int('l'
fered wjth thp mninlt'nalH'1' of Wlttc'i' rldlt.;, 11nd !!l'I'lltl v irk:'pn.;('d tIlt' 
quantities of soil (II'od(,d from bt'tldwlttl'r lll'l'lb.' .. 

SedimPIlt not 11('1<1 tHIck itt IJrh~ {'{'Itnl urc'n:; b parr!!'!i dO\nl and 
deposited in th!' chunn!'!,: of Inr;!!' pl'l'l'nnial ::;tn'l1m.; ill trH' 1f)\Vt'r 
reachps of drninu!!1' Ill'N1S, Thi~ mn v ('nils!' ~l'ri()IIS dHrl1ag'1' to fnI'm 
lands bv raisin!! the warPl' tabl!· and 11ll'I'PI\::;ing Hood", Tlil' sl'dinwl1 t 
carried -into. il'rigl1.tion !'!'s!'rvoir::; nnt onl v ('llrmils t11(' tlsl'flll lifl' of 
these costly inst;lUatioIls btl t il\I'l'I'!I.:ws pnipoJ'n t ionnll<}.;s!'s hy ('xten(l
ing the nn'tl. of f1'(l(' wu.tl'l' :'lJl' ftl('p , Rl's('l'voir .;iltill~. furtherlllore, 
wastes a limited natw'ul rc:>uw'cc-re::,cl'Voil' :5itC!:i, u.n eS!:icntiul of the 
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irI'ignt('d agl'ieultur(' upon which d('pcnds the economic survival of 
much of the ,Yest Co)."

Conservation of walpr and control of s('dinl('nt aI'(' among the most 
urgent 1I('('(ls of \\'est(l1"ll ngriC'lIlturc. Xntul'(, ('onseL'ves water for 
production of ngptntion by dissipaling t1H' ('ol1('('nh'n,U'd TunofI from 
higher terrain on vnlll'Y (1001'S nnd otll('L' Il0tLrl~r levpi al'l'as. Mall 
similarly ('ons('1'\'('s 1I·ltlt'!.' ill his ilTigftLion pt'oj(>ets. ,rater spreading 
is a kind of irrigation ainwd n,t rpstoring ('on<iitiolls un<iPL' which wMer 
is ('ol1sl'1'v('(1 and sNlinwnt [wid in e11l't'k in ynllpys lhn,t hnyc not lost 
their .pl'oteetiv(' ('0"('(' of ngdu,tioll. . 

The prohll'1l1 tU'l'iI. to whieh til(' rl'sults of tlte inv('stigations dis
cussed 1\('('(, apply ('ornp,·i::w;.; n, large· part of 1101'I!tllr('sl<'n! New:Mexico 
and n(/ju('('nl pH,d.s of Ari7.onlt. l'lnh, n,nel Colol'Udo. It is n, platcfUl 
regioll hl.'Okpl1 by nll'Ras. ctUl.\'OllH. Illl<i loll' mOlllltuins. The geology 
of tit(' "('gion hus bl'l'1l tl'pn1l'd h,\r Gl'('gory (1/), For til(' most part, 
th(' pl'Oblp/1t :1.1'(':1 ./if'S lI'ithin tI\(' Colol'tldo Ri,'{'l' druil1llge bnsill 
aboye Hoo\'pl' Dam alld Luk\' ~l('nd, 'I'IIl' {'OIlS(,{(UPlI!.'('S of silting 
ill this t'{'sCt'Voil', [IH' 11l/,~l'st ill ..\I1I(·/.'i(,:1. nlld thl' lIH'lIlH'P to future 
ckv('\OPlIH'IlLS Oil ttl(' ('Ul;l['tldo l{i \'1'1' tlII'Oll~" silting hn'lc bCNl force
fully (n'lttc,d h.v,J. C. SU'\'PIlS (,31;) , 

TJw im'PBlign I iOlls IljS('lls,.;pd hl'J'{' \\'I'j'(' lllllr!(' at llH' Xavnjo Expcri
l1H'ul ::1t al iOll, It ·l:~,lH)()-tH'I'(· pm! ion of (IIC' Xnvnjo illd itUl 11l's('(·vn.tion 
si1un.lNI nhollt 2() mil!'s norlh or C:t/ilip. ill nOI,th\\'('s{(li'Il .New ),[t'xieo 
(fig. I). 'rill' p[p\'ntioll tit ~I(':\i(,:\ll Sprillgs, (I\(' stillion IH'n<iqun.rtel's, 
is (\,4:.;/ I'('('j. 'I'I\(' slalioll In,\' within 111<, Fi~lIl'rid() ('l't'l'k dmintlge 
1>1I8ill. n, serni('ir('IIIt1l'lll'l'tl in thl' ('l!lIS('t\ Vnll('\' lind ('ItUS('lt :'.iolllllain 
subpr'oyill('pi'i of till' ('olOl'tldo Plal(,llll I.]l) sur:l'oullt/pd by fL\\'tttl'l'slted 
hn,ving nllitlld('s (d' /.()(){) 10 S,SO{) I't'l'l. 

Tit;, \'('g(lltllion, IO]logl'IlJJII.\'. soils, till!! I'l'Osioll ('ollditiOlls in lltl' 
('xIWri nll'1l Ln I n,I'p:t \\'('I'P 1'1'\>1'(':0-('11 I:tl i \'l' oi' tlw gl'IIPI':ti probkrn n.n'll.. 
Till' sudu('p dltll·t1('{(lri~li.l'~ ill!'lutll' Ill:lny \'t1ri:l,lillrt:4 in :ilopl', llUllH'r'ou:; 
ro('\;: out(,I'OP:i, \'ouglt hr'okl'll ~hnl(' hilh;, alit! Y:Ilh',,;; e\turuwll('d by 
:11'1'0",,0;;, 'l'hp\\'p::;'l\'rll amI higher !'IHI i::; ~lt'('p tind lIloulltninolls 
(fig. 2); tlH' t':tstt'rn (,lid b it rolling plnin wilh IJroHd alluvinl vnll(lys 
brok(,ll by old lHt'S:\ l't'1l1l1nnt" {hilt gl'udl' into tl1\' nllll\'inJ. deposits on 
tilt' ynUl'\' (foOl' (fl~. :31, 'rlt(' :llIu\'illlll ill th!' \·:tllPrii Wilt; fOl'llled of 
outwaslt 'mul('rinl '1'1'1)111 til<' s:tlldslol\('S IlIld ::;1I:.tl('::; (ll' til(' :\l('HIWel'de 
formation (i)/). All ::;11't'HIIlS 011 !Ill' 1l1'('1t :11'[' ['ld1<'I1I(,I'ul , flowing only 
wlH'n 11\(·['(, is I'll 1I0tl' from 111l'1 {illg S!lOW 01' hl'u\'y l'l\,in, 

Tit<' :itntiOIl WUH OP('l'u(('d rl'()rn'I"('IlI'\Inl'~r I o:{.( lIlItit J)('('('m'!)l'l' L043. 

The soils of t\J{')i'igll('I'jdo ('I'Pl'k dl'llinilgl' hnsin nrc' Illilldnl, ('01111
vinl. and r'p:iitillnl. TIt('y w('('(' lle-l·in·" 11I'\tH'iplIll." i'ro[Jl tlt(· s:\llt\sloIlPS 
Ilnd sindt'S of lit!' .\I.I'SI1\'(,I'<I,· It.nd '\.'oltllu,lti fOl'lIll1tiolls. 'I'ltt· following 

J ltllli(' J'llllllhl'!'" ill pllrl'nt!w:-(';' 1'(>[('1' to ;-i('II'ell·t! Hl'f('I'('IH'(,:1 on WaleI' Spread
iLlg, p. 67. 
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FlGUlU1 L",-LoCllliull of ePlltrnl part of prohlt'lli nr!'ll ,11\(1 (If ;'\:wnjo Expl'rill1cllt 
Stalion. 

soil sedes m'e distinguislH'd, Oil til(' Imsis of stnt(' of d('v(·lopnH'llt nnd 
physicnl ehnrlletcl'istics: Alluyinl e

-.( '!'own, Oritihi. W('po, nlld ("011('110; 
colluvin.l-Crowl1; l·psidunJ-BuC'lI, PilH'dnl(', Hopi, C'lllIskn,. HlldFloy. 
T~('sc series nrr fUI'lht'1.' s('pnnltpd tll'('ol'ding to SlIl'r!l('(' [('xtIlI'P into fiyp 
sOlI (,ypes-clay, ('itt,)' IOllll1, snndy day, sllndy day IOtllll, ltnd sand. 
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F,,,nt!.:!. Footldll :Ui.! 1t1{)!1lJlHili topography wit hill "Ial ill II HI·I'II. 
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CLI~IATE 

Monthly averages of climatic dnJa at the Nayajo Expel'iment Sta
tion for the study pel'iod [u'e pl'esented in tahle 1. Annual pl'ecipi-

TABLE; 1,-JUontllly averllgc>! of weather factor,. and Mil tempera/u.re, Navajo 
Expcriment Station, 1034-43 

AIr \.('mpcnltllrc 
Soli 

lIonrl~'I.rm!l,'r. H('lntin' wlntl Prt1('i l)i- IwnpoMonth )'h'lIl )'h'lln Olnn'ot hlllnhl· ntO\·t1 .. 10 lion mllon I, \lnlly dnlly :\!clln II-Inch \ty 
lllNIlIIlnxl· milli' til'pth 

nJUnJ lIlum 

-'F "F. OF, Purrlll '\liIe.• [1/('hr.• 
January.........._.. .12,11 t;, ; ;1:1. S -Ii. f} :1,.[ !l.ui 
},'chruory.......... . ·1·LS, 21.0 3:1.~ ·111,·, ,1.3 . is 
;\Inrch" . __ ••.,..... 5:1,5 :!Ito a,~. n :3li.·1 5,U .!il 
AprIL. ."...... ' ,-I.f12. 

a 
U 3.1, ·1 ·1110 ;ttH fl. I .;;'1 · .. ·T51) 

:\In,. • ..... ' .. , .. ·117 5S, 1 2.".2 5.3 .l~J 12.2·' 
Jutlr. ",.• ,", ..... S·1.2 ·1~.9 f,S.3 21.U 5,3 •r'.1 12,59
July•• _.. ••• , ,%,3 $,3 iji.,~ 30.6 :I. U l,lfl 12.72 
Augusl ... " ___ .'" Sr.,!! .'iii.S ili.fl a5,2 :1.4 2, HI 10. iO 
Sept!'mhl'r., ., ....• ;T, 2. ~ ·17.3 ml.lI :I~.·' :1.2 t. ,0 ;.67 

:l~. ~ 3.6 ·1_Octolwr,_ •• ,."" r.i.5 :16.·( -~ G. ,10 
Nov~mbrr. .•. '__ .. r,;t6 2fi.3 :t.1::t :1'; n :l.r. .:lh 

MDC(.'\'mht.lr.......... ••• T~~ ,[,L -; 2L1 !J.\oi.'l ·1-1.·' 3.1 ..~2 


rH.O sG.n 3f\.1 ·1.3 

I Record wn.~ h!'gull ,\u~. I, Wall, 

tntioll 011 the' expl'l'ill1l'lllul fll'PU Yl:ri<'d widl'h', I~xt I'PIIll'S at IH.'nd
quartel's were 20.08 inehl's (H)41) llnd fL02i'jl('h('s (, I 042), Annual 
pl'ccipitn,tioll fl,Yl'I'ngpd nppl'oximn.tPiy 11.;~ illChps nl an l'1C'vlttioll of 
6,437 feet; 9,5 in('hes nl li.200 f('p\; and 1. i' ,5 inehes n.t 8,400 feet. 
TcmpcnLlul'es \\'(,I'P moliel':l.\e, nV('I'ng(' houri.'" wind 1ll0Vl'lI1ellt mLhel' 
high, llnd l'('laliyl' humidity 1m\', Thl' high H,YPI'Ug<' wind movement 
and low I'elntiv(' humidity ('llus('(1 high PYllPOI'Hlion mtes, Evnpol'll
tion from tlw 4S-in('h pnll of n, eillSS A \\'(,Hlhpl' stution during the. 
period Apdl through 0('(01.>l'1' tlYl'1'Ilged 71,S ill('h('s, TIH' (:il'('eipitlt
tion-evltpomtion l't1.tio fol' tlll'Sl' months wns 1: n, The ('Iimul<' of the 
Southw('st hus bpen dis('usse(\ ill some detail l)y Thol'lllhwnite nnd 
othel's (40), ' 

The growing S('USOIl fOI' most of the nnli\'l' ~I'IlSSl'S at til(' lower 
ele.Yttt ions is from ~ I n~y to la\(' S('pU'III/>el'j n,t till' higit('l' ('Il'Yfit.ions, 
fl'om etll'ly JUIH' to ('Itd.y S('(Jl!'1lI1H"', 

On tlw sH'ep, :';PIII':'il'iy vt'gt'ln,\('d "Iopt's of L1li" H('('\ ion lin \.11 lellsl~ 
storm, eYt'll titough bri('f, I'pslills in ii, lill'gl' ,'0Iu11I(, of l'ulloll' itPIl.vily 
bUl'dened wi tlr sediml'n t. Rllillfllll j1,nd l'ulloll' figlIl'('s fol' pn I't s of till' 
e)."}Jl'I'im('ulnlll.t'(.'ll fOI'l 04 1 nnd 1042, yNtl'1l of l'xeept ionillly hpItvy find 
exceplionally lighL rn,illfiLll, :\,1'(' given in tal)lc 2. The I'cconl fOl' It 

http:DC(.'\'mht.lr
http:tempera/u.re
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single storm thn,t occlIlTcd July 23, 1941, illlt'l,300-ltcl"C drninltge bltsin' 

within the Itreltis as follows: 

Rainfall:


Tt"tnl 1________ •• ___ ._. __ .. __ • _______ •• ______________ inches__ O. 79 
Maximulll 5-lllinut(' illi.Pllsity..... i1)('I1('R p('~ hour__ 1. 99

Total rUllofL .. ___ •• . .. _ 111ches__ .34
Flow dumtioll. _. . hours__ 7
Soil loss: 

_________ • ___ .pprccnt__i\'Iaxilllul1l runoff ('ont('nt, Ily wf'iv;ht. 32.4 
A\'C1'IL!-(C I)('r nen' •••• __ •• inl·hos._ .04 

tOll",_ n. 9 
Total. ------ ___ • __ , ____ do._ 9, 142 

1 W(~fghh't1I1\"(,nl~l" rolUJlIlIt'!I hy'l'hh'~~oll's 1I1l'lho<l, 

'l'Alll,g 2.-··.·lllcl'll(/(,~ 0/ mifllul/ (/w/ rll/lo./I' in In,',! (11111 ltJ.p lor lOllr drni1la(/c
' (lrc(lS of (11'1/(/1/(//(''' sizl' ll'iIldll r',t'!H'I'i/l/('II/a/ (I/'('a 

mil 1U12! 
[ Huillfall Itllllol! Hnlllfnll Hllllol! 

JI/('hr••ISi______,_ Illrilt'•• II/(htw file/le,'
U·U15 o,r,a a,07 01,:«10••••••. w,~'U 2"11 0,:11 .055.fjf,(J ...... I',,·~() t.11i [;.37

!!I1,!1l0 •• IS, ~~l I, III ii. !J.\ 0 
0 

EI'O~iol1 is Sl'\'('I'(' Oil titl' PXPl'I'iIIlPlt!nl fll'NI plIl'ti{'ulndy ill til(' 
w('slpl'l1 PHl't, WIIl'I'P llIounlnill lind foot itill topogrnphy PI'l'Vllils ltnd 
th{' soil is gPIIPI'nlly silldlo\\,. '],hl' vall('\,;,; Hlld plnil1s III till' foot of the 
hills Itl'!.' ollly slightl~' Hfrl'('It'd by shl'('1 PI'(~iOIl, hut. HI'(' dissl,ett'tl by 
de('p 1ll'l'OyOS, Thl' soils of Iightl'l' ({'XIUI'l' on lhe plnills lU'C subject; to 
wind l'l'osion. 

A soil Slll'Y(~y of Gil,nnO nt'l'ps wititin tlH' Trigut'l'ilio C','ppk drninage 
basin sho\\'l'd litnl H lotnl of about ;~n,ooo H('I'('S Iwd bN'l1S(W(,I'{'ly 
('I'o{kd nlid disSl'l'I l'd, Fl'Olll mORt of til(' S('\'t'I'l'ly (,I'o<ipd pol'tion nil of 
thc' topsoil hud 1)('<'11 I'PlllO\'l'd, fllld OY(,I' IUl'gl' PUl'ts of it thl' surfl1('l' is 
soft shillt' 01' sllndston(', Oil litl' I't'nlllilling ~n.(]()() tH'I'(,S, Ill(' (,I'osioll 
is l'oughly ('Inssl'd flS ;.;Iightto 1110<1('1'(1[('; 11('1'1' nppl'oxinl!ltl'ly 25 IH'rN'llt 
of till' sUlofnC'(' soilitns 11('('11 I'Pllloy!'d, .Abnol,trlld l'l'osioll in some degree 
preYltils 011 pmclieuily lilt' ('nlil'!' III'pH. 

\,EGE'I'\'I'ION 

'1'h(' vPgptntioll of 1I1l' PXIH'l'iIlH'lllal lIl'I'n YHl'il'S with PJpvillion, Vp 
to UII plt'YHtioll of nppl'o:o:illlatl'l,\' (i,nOO f('('t. gldl(,tll Ulilaria .ia.1n('8il:) 
nnd hltH' W'UIlIII ctl(llililuUIl 1//'(/(';1;8) :11'(' til(' <loll1innnt SI)(I('il's of 
stnbili:r.l'd UI'('f1S, In titl' Yflll(,ys, glllll'fn is th<' dOll1innnL gl'nss, wit.h 
vluTing ndrnixtlll'PS of W~'s(('I'n wlll'ntp:mss (.tIYl'oP!lt'on s'mithii). Red 
Lhl'('('-ll.wll (Al'i8tir/n 1!I11f/18fin) is fOlllld throughollt til(' gl'l1ssland belt 
whpl'c OY(,l'gJ'ilzing hilt, b('('11 mod('I'n.(C' to fnidy h(,ll.vy. In a few of the 
vnlIPys thr Yf'g!'tntion is dominn.I<'d b.Y nlknli SHcnton (Sporobol1tS 
ail'oid(:s) , Tht' ('onspi{'liollS spC'('i<'s nboY(\ tIll' ~l'Ilssln.lld bl'lt I) 
deYII tiOl\!i of n PPI'o:dmtl tdy i' ,500 1'('('[ n['(' piiion (Pinus c(hLli8) nnd 
junipers (JunilJcrUs ululwnsi8 !tud J. 'OwlwlipU'ma). Amoug these 

) 

;;.,." 
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trees arc found the grasses of the grassland, although ~alleta drops out 
at the higher elevations, Ponderosa pine (Pinus ponaerosa) is present 
in scattered stands above 7,500 feet, 'Vbere they have not been 
grazed out, gmmn, westem wlH.'atO'mss, and (Jilter gruSS('S gl'OW nmong 
the pines and in open areas, Badlalld arens, ,dlidi O('(,lll' ill thl' llPPPl' 
part of the gmssland and in the pition-jllnip<'l' bplt, sllPPol'l a fpw 
pinons, junipp),s, and x('l'ie shnlhs nnd forbs, with gnlll'lll nnd \\'l'slt'l'll 
wheatgl'llss in thp mol'(' stn bk vn llpys, 

SCOPE OF EXI'EHI)IE~1'S 

TIl(' wod\: comprisl'd qu:tntilnliv(' ObsPl'\'uliollS of til(' pll\'ds on soils 
and I1llliyp n'gl'tn.liOll of di.n'l'ling nil thl' Wnll'l' und SNlill1('llt from 
three arroyos to til(' Ileljn(,l'nl YHIll',v flool's; dt'tl'I'minntioll of [ht' dl'('els 
of divelting knowll nmounls of nrro)'o Wlllpl' to plots hnving Slllllcis of 
four mnge grusses find th/'pp fipld ('I'OPS; Bnd ('XIH'l'inH'ntnl. isolation and 
integmtion of fuctors in \'01 nel in t ht' t'(l'{'('[S of nppli('nt ion of known 
amounts of sl'dinH'lll-lndpll wnl('l' on gmss nnd soil in lysiulC'lt'l's eOIl
{nilling stnnds of th(' sn.mt' gmss sppcil's, 'I'Ill' lysinwtC'l' sLuciit's 
included unnlysis of lhl' pif('cts of 8NlinH'llt dpposits IlJ'('ol'Cling Lo (1) 
diffe),pnc('s in dppth und (2) difrt'I'PllC(lS in It'xllll'(' 1'('I)t'('spnling 1110~;l' 
that l'l'sllH nol only from difl'l'I'P11(,PS in thl' soils O/' dl'Hillngl' ill'pas but 
rl'om segl'pgn.tion of soil fl'aelions ns litt' spdimpnt is dl'posil('(l. 

PLAN AXD PROCEDURE 

In 1934 find 193.5, 14 silt's W(ll'(' s('h'etl'd 101' divt'rting fit'l'OyO wnl£~l', 
find fin Cfirthen dnm wns ('onstl'U('tNI n,l ('neh sill', The dnms nc/'oss 
the fil'royos WP1'P I'xt('ndpd as dik('s 011 til(' flood plnins fOl' \'nl'iolls 

FWL'tn: ·I.-I)efr Springs di\'('rsion lImll. 
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distances (fig, .1), The edges of the a.l'l'oyo banks We'1'(\ typically 
higher than the voJley floors, 'WIH'l'c hl'('aks o('cm'I'NI in Ul('se naturnl 
levees, dikes were built, At plnces on tlH'flood plnins whel'(', owing to 
a narrowiEg of the yalley or an incrense' in slope', ('\I I ling occurl'ed or 
was expected, wirc-bound rock sausng<.'s WCI'(\ budNI 01' spI'ender fences 
were erected, Obs{'I'vntions of deposition and studiNl of l.hc ('{reet of 
flooding on Ihe Y('g('tntion and soil WPI'{' mnd(' nl Ihl'('(' of til(' sites
DePI' Spl'ings, NOI'('I.'OSS, nnd :'Illddy CI'('('k, 'I'll!' pl'indpnl ('hn.I'acter
islies of lhe dl'llinagt' busills unci flood plllills of I hN;(' H;'t'IlS Ill'l\ IH'p$ented 
in t.abll' 3, 

Fenced plols 100 f('p{. SqlInI'(', fOl' liSP in snmpling soil n.nel ypgt'I,Il
Lion, WI'I'(' t'slnblisllNI nl illlpl'vnls down (,Ilell flood plnin ill UIP (,Olll'se 
of 1.1lf' watt'I' flow. Similn I.' plots just. ou tsid(' til(' ('Olll'S!' of flow s('I'Yed 
liS elH'cks, 1'IH's(' fC'IH'NI plots nl'(' 1'l'f('I'I'('d 10 ns lipId plols 1,0 dis
tinguish them from eonLl'ollpc.\ plots Ihn.t W{'I'P Jioodl'd with known 
amounts of wnlpl', 

The Dp('I' Spl'ings flood plnin wns :~ milt'S long n:nd oIH'-fOUl'th mile 
widt', and eompl'isl'c\ 450 II ('I'(,S, EXl'('pLiolllllly lul'l~(' 1I0ws mlty hll ve 
COYl'I'l'd us lllll('h liS ;350 HC'I'PS, 'l'IH'I'(' \\'(,I'P ninp lIood('(1 plots, the 
lowest of whieh WIIS ;~ milt,s Iwlow tilt' spill Wily, Of Ul(' lhn.'c check 
plots, ono In.y on ('I1('h skl(' of ti\(l ('OUI'S(, of 1I0w 0,25 mill' below the 
spillwll.y and 01H' apPl'oxil11lt{<'iy 2 mil('s fUl'th('I' down, 

The stlldi('(1 ])ol'tion of the' XOI'l'I'OSS lIood plain was appl'oximately 
0.6 mile long by 0,4 mil(' widcI lI.nd ('ompl'is(,d nbout 150 nCI'('S, 
Flows Il'l'qllPutly wpnl bpyond tht' sltldil.,d IlI'PI1, Sl'v('n plots lilY in 
the COlll'St' of 1I0w, till' lo\\'ps( Iwing O,5\) 1lli1(' IH'lo\\" til(' SpillWll.Y, 
Two ('Iw('k plots lilY in til(' ynlll',)' imnwtiiil.tl'iy ll.boVl' the dl1m mid 
two 0.25 milt' bl'low it.. 

nluddy C'I'l'pk 1I0od pln.in eonsistrd of two purts hnving n combined 
area of about ~250 at'l'ps, llpn\'y (lows <:0 v('1'('(1 nnotIH'l' 200 nCI'l'Sj 
vel'y liu'g(' olles l'l'll('ht'd H d(,PI'l'ssioll, ",lIP1'(' til(' wn t{'I' In.y until it 
seeped IIWUY, AI'I'oyo 1I0ws "'('I'(I dh'(,I'(('c1 to n. dl'Y Inkl' lwei of I1bout 
25 Ilel'<.'s by 1Ill'lInS of II. dikl', Wppps in tlrt' dikP nllow('d wntl'I' to 
pass to UH' pUI'I. of til(' IlI'Nl containing plots 1 to 5, "VaLe' I' spilled 
from the' Inkt' 1>('(1 to till' PIlI'! t'onluining plols 6 and 7, Plots S Ilnd 
9 J'e<!l'ivNI 1I0ws fl'oll1 bolll SOUI'('.(,S, Plot 9 IllY O,G6 milt' below the 
dam, Thpl'p Wl'I'l' two elll,t'k plots, Olll' in til{' VIIIll'Y above the dam 
and the oLh(,1' o,a milt' bplow Illp dltm, 

\Vifhin (1IH:h plot fiv(I I-nw(N-sqlllu'p. IWI'nuUle'nt qun.dmts were 
laid out in quincull('illl 1lI'I'nngt'llH'nL. TIll' Y('gdation on thc quad
mLS wn.s eluu'!;l'd with 11. PUllt01rl'lIph inl!):~5, 10aS, .I941,und 1943, 
GmBscs W('I'(' ('hnrled n.L groulld ft,y(,l. A singlt' gmss stl'm, Ot' It dump 
occupying It gl'Ound Ul'eu. of npPl'oximut('lyl,5 sqUIl.I'(' celltiml'tt'l's 01' 

ll'sf~, wus nssiglH'd n, "nlu(' ofl SqUfU'(' c('ntinH'tl'l', Bul'(' lu'ens of 1 
squure cpntiu1l'tl'I' 01' mol'(' within dumps Wl'l'P dl'lilll'utl'd. ll'orbs 
wcre rccol'ded in t(ll'l11S of llumJ)l'I' of plnllls; lhe 1l.!llIunls were countcd 
in the fidd by speci('s, lind lhl' Pl'l'l'lminls wel'(' ehal'led and the num
bers on ('ach 'q uud I'll L d('ll'l'lIl inNI fl'Om tlll' ('lInl'(';" 

A re!:.ol'd wus l'a'pL of lll(' numb('I' fllld I'xt('nt of (Ioodings of the 
field .IU'pus. .I It 1940 Ilnd 1941, <It-pI II of IH'I1l'1 I'Iltioll of floodwiltel' 
auJmin wus dctt'l'lt1ined ill 01' lIen.l' Llle study plots uftel' ('ueh How, 



'l'AllLE 3.-DcscripliQli IIf Dt~a Spri1tUII, NorcrO/ls, alld 1I11Lddy Creek s/lIIly (lreal! (III of 1935 

IOtology: Drnlnn~1) l<lslns. ;\!t'$;l\'\'nldorIUDLlolI; flood plnlns, nllu"lnted "alley~l 

f~~"-I'~--" 
, I .A \t.'mgt' IlfHlunl 

Aren 

D(w SJlrln~s: 
f)rnlna~e basin •• '" 
}'Iood plnln 

Nurcruss; 
Drnlllu~(' t~lsln 
}'Iood plalll 

1\1 IIthly l'rt'l'k: 
Dmlllag,' basill. 

}'loo(1 ph.lll ,< 250 n.3,<;() 0, ;I!HI Stl~htJr !t'sS lIlIIn 

_i__ ' 11 

S17.e I .l~lt'vntlon IJr~cJpljull()l1, 

,1\1:\1 ·1:1 


Aerts ,I Pul I filth'" 
a.3110 I tl.4007.1~~i I 11,:1 III la.5 

14W: tl,2,IIH1,4(JO 1 \1.:11011.;1 


:!,"'~I I O. ·100 7.1J1Il : 11.3101:1.5 

! '50 ' r., :Ir~l 0. ·I(WI I 11.:1 


:1, /i(',o 	 , 11, :WO R, ,WO i }'rullI sllghtly I,'ss, I llt:11I \I 101.,5. 

'l'opogrnJlby 

Hough. hI(Hl~" nll(l hrok~1I 
I"lnl. hi S"IIII~' sloping 

Hough. hrok~II" ' 
l'inllo g"lIlIy :;Ioiling 

Hough, IIfOkl'lI 11.1.11:111115. 

!'Iul. In g"lIlly ~IO\llllg, 

I .Dluu.'l1stons, 3 mIles hy 0.2,'; mile:. A !\,\\r flows IIttl\' ha\ P {"(}\"f'rl'd r.[,o Hl'n:s. 
1 W.II h slight, Illlxtun,g of western Wlll'Rtgrnss alld hIli,' gl1I1I1D, 
1 [.\~lIgth ullOllL 0.0 111111'; fl"l'rngo width 0.4 IIIlh', LUTI:t' flows oflt'n fI'WhNI h,'yon<1 

:;111<111'(1 portiOI1; lIIaxlllllllllll~l~d afl'llIllCilSurcd wn" :125 1I('r,'$, 

R\ope 

l\[nlo~ soli lyp~ 

l\laxl· Anr· 

mum ngt' 

Pf~T(·elll. }'(T(tlJt 
IIXI . IN Ii!l p,'r('NIl day 1111(\ shalt·

5 .) (,Iar to tiny Imlll , 

r~l ,U I' .(1 P('fl"111 clay nnd sll;!I,' 
:1 :I Clay 10 ('Iay loam 

100 25 fi~ Iwr('\'nt !'iuy and shak
.,; , 2 (,lay to ('IllY 100111-. 

l>1Mlllor w~olnUvtl typo 
l;l 
to1 

Q
Ul 

S[~lrsu ph1un.)unlllt'r w(}(ltllalld. 
Ollll<.'tn.' ~ 
S(lllrsl' pinoll'llllll(l('r wwdlnnd. 
(l1l1l('''I,' t:1.... 

<:
8[»lr5\' ploulI,]ulllp\'r wootlinntl. l>1 

~ 
Oatll'ta. ~ Z c 

• '['wo sui>an'llS t"llIlIng 2[.(l ncres. (llus a dry IlIko hNI of 25 ncres with 11 splllwllY at Ullower elld. "I'a,'Y flows cO"l'n'I!' npprox(nUlll'ly 4flO IICft'S; l'lCe(lUOnllll~' inrge ones to1c.!h'mlctllo II/luluml Lie(lresslon thllt ponded the wlltrr unllllL SCl'll('d nWIlY. 
~ 
~ 
to1 
·Z 

~ 
t:1 
l>1 
Z 

~ 
Z 
~ 
~ 
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Samples of soil for moisturC'-contC'llt clC'iel'minatioll WCL'O tn.kon from 
the fi(lld plots in the Sl)l'ing and thl' fall of euch yeut', Roil annlyses 
wer~ made on composite sumples luhn fl'om ench plot in the fall of • 

.. 


e\'ery thh'd year, The D1l'thods of unuJysis arc indicated in table 42, 
appendix, 

'rho courso of deposition on the Oood plnins wns followed by means 
of meusurements, ulong IWJ'mulwut lines, Sllt'vl'yC'd bC'fol'o any flows 
occurred and unnunlIy t\H'I'puftC'l', from l'('fl'l'C'nc(I poinLs situated at 
intervals below Lhl' spilIwnys, Volullle nnt! (':\ll'ut of deposition and 
chn.ncrl's in channd gl'lHlient in tIl(' Ul'l'OYOS flbo\Te thl' dmns W(,l'e
sil1lil~rly d{'t('l'm i 11('(1 whell Lime p<'I'mitt<,d, In 104:3, Il1l'HSUl'pments 
of cut and fill ill thl' ehunnt'1s WPI'P 110t mut/l', but ehunges of dpvtltiol1 
in midchnlllH'1 \\'('I'l' c/('tl'nllitH'l.1. '1'11(' SUIT!'V lincs \\'('I'C' C'stablished 
nOl'mal to the' flow; und d(lpnsi lion wns 1lI('usul'l'd by dl'tcl'lnining 
elevfLtions at IO-foot int(,lT!lls !lnd ut nbntpl dill ngps in slop(', plotting 
these data 011 C'I'OS8-81'etion papPI', plnninwtl'l'ing tilt' I't'sulting n.rcus, 
and n,pplying LIlt' j)I'ismoidnl fOl'mulu, Tht' extNlt of thC' SUI'Yl'Y in 
the chul1lH'1 wus 2,1'121 fpl'l nt D('l'r ~pl'il1gs, 2,1olG feet n.t Norcross, 
alld 2,445 feeL nl :-'Luddy ('I'('('k, 

Until the end of thl' 19:n flooding: ,Wilson lite flmount of wutet' thut 
flowed onto thl' flood plnin WIlS dl'll'l'Illitll'd from Curt'ent-mett'!' 
nH'nSUl'C'lllents nnd 1'('(101'<15 Wl'n' tnkl'1l in n stnhilizl'd sl'etion at Ot' 
nboyc thl' clnm \\ ilh It Stl'Yl'ns t",pl'ID \\'ull'I'-slngl' I'N'ordet', In ad
dition, plunl'-tnhlp mnps of tlw nl'('n8 onr whic'h til(' wutN' spl'pud \\'N'C 
mucic Uftl'l' (,Heh mnjol' flow, und nt'l(,I' 80n1(' of the smnllt'!' ones, on 
sC'Yen !looding: 111:(,11:;, All 1lll'IlSlIl'('Ill('llts of rio\\' onlo lilt' flood plnin 
Wl're disl'ol1linul'd nfll'I' till' 10:37 Ooot/ing: Sl'llson, bpc'nusl' in thnt 
y('nl', nfll'r S(,<lil1ll'nl filll'd lhl' busins IH'hind tIl(' <lnms, 8iHing 0\"('[' 

of thl' ('ontl'ol s(l(,tions mnd(1 furl/wI' ('olll'elion of rl'iinbll' dntu im
()J'U <'lieu bll', 

CIt\SS PLOTS 

'1'l1(' d('sign of tilt' gl'nss plots WIlS bnsl'd on rnndomizc'd blocks 
I'l'plienll'd fOlll' tilMS, II ('Olll(H'isl'tI GO plots 18 x 25 fe('t, .inside 
Illl'USUn'nwnt. Of th('sl', 20 \\'('1'(' Ooodt'd with G ineh('s 01' wnt('t' 
diYl't'tl'd through It 2,OOO-fool diteh from nil UtTOyO en.ell time .it 
flowC'd, 20 W('J'(' floodl'd nl ('neh of thl'sP lim('s \\'ith a like umount of 
('leftl' wut:('r fl'olll II wl'll, nnd 20 \\'(,l'P not flooded, Owing to spncl' 
limitations, til(' un(Joodpd plols W('l'l' laid out ill n. I'('{'tnngle,' clos(' to 
1Il" flooded OI1(,S, A dik(' () fet't wide sllppOI'ted n flume nnd fOl'l1H'd 
one side of (,H.C'h J\oot/<'d plot (fig, 5). EUI't1WIl dik('s 3 rept wide at 
the base ftnd I fOOL high \\'('1'(1 built on tht, thl't'(' olh('L' sid('s of tlH'se 
plots and on nil side'S 01' thost' Ilot fioodt'd, The flume was l'quippNI 
with automntic gntps Olll' for ('neh plot-~nnd uliquot sumplers (18) 
which simullnnl'ollsly mpnstll'ed und sumpled the il'l'ignlioll wn.t('l' 
us it ent('L'{'(l Ilw plot. Ench sllmplt'r wus cnIibrnted to c1cliYl'f 
sufficient wn.t('r to ('o\-e1' tht' plot to a depth of 6 inches hefore shutting 
ofl' the flo\\" TIl(' snmpll' wus tuk('11 ('ontinuously and nmountNl 
to slightly 1('ss llInn ~o gnllolls, Aftl'r ftll ilTigntioll withH.rro,Yo 
\\'nt('l': thiS Inrg(' !'funp](' W/lS thoroughly slil'l'('d nnd u smull sample 
wus wilhdrnwL1 by menns of a pipe sampler, which sampled the 1'esc1'
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ynil' I hl'OI I!.!illlll I il"; !lI'l,th. 'I'll" "IHall "l'lllpll' 11:1"; 1111'11 11I1lI1yz!'d ill 
1:11' In IlIlJ'a I !lI'y 1'111'1"'1'("'11111;:1' til' .,,,c1illll'lll 1,,\ \\,·\;:lil. 

'I'll,· il'l'i!.!;tllt·d pilit-. \\ 1'1'" <In !th'" !lltO rOlli' hlo,'''", "i' III pillt..; !'/l!'it, 
.j Oil Olll'..;i j,. of 11ll' 1111111" Illtl! :i 1111 thl' odlt'l'. (llll'·lwlr ot' l'lll'h IJI()(," 
\In., liP..;i!.!lllItl'd III 1'I','j'i\" -.I'dilllt 1l1-11Ilkll l\nlt'1' 111111 lilt' ollt!'I' 10 
1'1"'1'1\1' <"It'lIl' \I Ht!'l'. TIll' llllilTi:';:lIlt·d plol" \\1'1'" di\ id,d illill rlJlll' 
bind,,,. ('tlC'll or II hicll "(llJlui!j"d H 1'11\1 Ill' Ih ,. pl,lj";, II illl :2-1"1111 palh ... 
bpt \\ ""11 IIII' blllt·l,..,. 

IIII'll"" '"ill''' IIIii' pllll, ",-lpl,t,·d al I'HlldUIIl. 1\1I"."",d,·" Ililh \\1'..;11'1'11 
\\\t,·tll!!I'n..;", niP' \Iitlt I,llit· ::1':111111. 1I1ll' lIil" ;:1Ill"ln, "II" \\llit lIlknli 
"/11'1[11111, alld fill(' "ilh a 1l11'111I'!'!lf lilt,.,.....rll.'·j' ..... ~lllIki/'llt \\,·i!..dil"; 
of ""I'd IIr"ll<'h "j"'(·II''',a-.dl'l''I·llliIWd 1,,\ !.!"·!·lllillalilllll,·... t-.nf ;11 "U III pI,·..; 
(1/' (,tI"II, \\1'1',' ",(1\\/1 '0 Jll'lIdlll'l HI'IHIJ,iIIlU[..\Y IIii' ":tllll' 111111111('1' oj' 
plallt-. III "ttdl plol Tit,> ",·,·d ... \\"1'1' ,(1\\ II ill .\1Ig'1I-.1 1'1::7, IIlId [Ill' 
plllt,.. \\1'1'" Illlt'·I"I·d "lilt! tI)I' ,...·,·d:ill~;" \I {'!,,' \\t'll ..;1 a, 1,·,1. ','lId,.., ulld 
(',,[rall,·IIII..; !.!'I'II"'''''' I\!'I'" ,·,·lllil\.,d dItl'ill!.!' lit.· ","111/111'1'..; III' Iq;:" !lilt! 
1!J;lP. Origillal ...oil tinla \\,'!',. "ldailJl'd frolH ";:llllpl,·.., lakl'lI ill IIll' 
...11111111"1' (If 1\I:;!I. H,I till' 'pml:.!· .,1' I!l111 I Ill' ~~1'11''''1'' ill nIl plo[..; Irad 
b.·c'lIlI)" \Id' ,".. I II I,!t ...lll'd. till.! 11J1' lii' ... 1 11l"u"1I1'1'l1l"III, [If tit,· \(,~I'!:l
lioll \\I'!'[' Ilwd.· 11Jt'11. TIll' \\/1:'-1' 11"'/111111'111'" hl'!!'llH dllrill!.!' lhl' 
"'1I1t1111t'1' Id' /!IIII, . 

F,ll dl'lc'I'lIlilllllillll Ill' ...1IJ! I hlll'llt'I, n,,'j,''''' "lIl1tjl[l..ill' ""lil "'lllllpl ..... 
tukl'lI fr'JIII "twit pili! \\1'1'1' :llluilf..·d 1,\ IIll'1hlld" illd\l til,'" ill llti,11' I:)' 
nppt'lldix, 

\"'g'l'Il1[illllUI 1''''''IJlIII'''I'''; \\I'I'!' 1I1'1""l1lil1<''' n ... 1'!1I111!.!·'·' ill bn ... al HI·PI)..; 
Ill' ).:'1'11";";1''' alld ill 111111""'1'''' Ill' [',I!'I,.... ~llTliplill;! \\n,.. 1111111' \1 i! II !1I-rIHI[ 

lill!' 11·1l1l..;!'!·!..;. Ellf'h pillt II II'" di\ i,\tot! illlo fl'oltl :llld hH/'" IIlld I'[goh! 
nnd h·rl haht'.... lllHI liI!'I'" lI'IlII"',"'''' \\"!,•• ttll'lll,·" III (,lItlllulIl tllllllltdh' 
ill [·tll,1t '111111'11'1' plot. ~1'·:I"!JI'I'III'·llr-. \\I'!,,' IIWt!.· 1ll1111ltdly ill I'nl{\, 
.J ttly. 
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CnOl' Puns 

The influence of water' spr'('fLding on cr'op pl'Ociuetion was studied on 
60 experimental plots 1 S x 25 feet, inside mensur'pmen t, established 
in the fall of 1937, Of ('hosp, 48 wel'c il'l'ign.Lnd and 12 wel'c dl'y-far'med, 
The dry-land plots, owing t,o space limiLn,tionR, wcr'o laid out in a I'CC

tangle, as four rows of U\l'(~e plots, neat' the plots Llmt; wet'e to be irri
gated, Arroyo wa!,('t' was delivel'cd Lo I,lle it'l'ign.i.ed plots thl'Ough a 
2,000-foot ditch and a I1unlP, as d('scl'ibed fot' Lhe gmss plots, in the 
amount of 6 inch('s pel' irrigation, Half this nmouut-, was llsed in u 
few instances when flows followed caeh ot,hm' so I'fl,pidly that anothet' 
6-inch it'rign.t,ion eould not, be added, 'WatpL' samples werc tiaken and 
analyzed ItS d{'s(',l'ih('(1 for the gmss plot.s, 

Of the 48 il'l'igalpd plots, 12 I'('cniv('(l wn,t·Pt' f!'OIn tho arroyo eaeb 
time it flowed !l,nd 12 eOI'!'C'sponding plols wem wn.(,PI'ed wi Lit ('leal.' 
walet'wiLhin a day's Limn of' pll.('h il't'ign.tion j 12wt'I'ewn,tet'pdwiLh 1tl'I'OyO 
flows selected on L1w hnsis of low sedimt'nt eonl·ent and the moistut'e 
need of libo crop, and a ('ol'I'esponding gl'oup of'1 2 1'l'epl\Tpd elefU' wltl ()l' 
wiLhin n, dny's timp, The C'nLiI'e group wns diyidrd into 4 bloeks, pneb 
compl'if;ing (j plols 011 l'nelr. sid!' of t.hl' flUII1l', ]iJnt'h hlo('k wn.s divided 
into 4· sub-hloeks, nnd amollg the' suh-hloeks 1·1r(' wnJpl' t,I'l'n.t,l1H'lIls wpre 
l'andomizNl. '.ehen' W(,I'p foul' I'ppli('utiolls of I Irt' tl'{'n.lmpnts, 

Flows of low sl'(linlPnI ('ontrnl WI.'I'(' spl('('(('(1 hy men.ns of fl, test 
dl'vised hy Ih(' \\'l'i('(,I'S,'1 ' 

Tlrp (,l'O'pS us(~d WPI'P pin 1·0 hf'n.ns ohtltinec\ 10('11 lIy, n.loen.lly adaptcd 
st.min of yf'lIo\\' soft ('om, and Bnll1kpl on,ls ollln.ilH'd eommPl'eially, 
The tlu'pe CI'OPS W('I'C' I'n,ndomizpd annually witlrin ('nch sub-hloek, 'rho 
plots W(,I'P spnded in Nov('mhl'l' of pneh Y('!II' 10 !l, depth of 7inelws, 
Plan I i~lg wnf\. done as lH'nl'Ly ns possi ble 011 Mn,y 20 n.nd cmps wm'c 
bn.l'yps(,cd in ('n,l'ly O(~t·Oi>PI', Afl!'1' Lbe fil'st ypnl' the beans in Lhe il'l'i
gal!'d plots wm'o pln.1l1 I'd on I'idgps n.hou I; 8 i Iwhes high to eliminaj.e 
01' J'(\dtl(~!' t.lH\ "htll'lling" ('frl'('! of ~wdinH'IIL 011 tllP leiLVes (18), 

Soil snmp\('s In1\('n in In.!!' ~rn,y of ('iwh y('nl' were fllHLlyzpd by
met>hods illdien,j,(Id in tnhl(\ 4'1, n,ppt'ndix, 

LY:;L\II';'I'EHS 

'1'Iw Iysimrtrl's Wl'l'(' eon(,l.'(Iil' t'Pl'ppln('l('s 22 ilwhes squn.1'P n.nd 3(j 
inc1l('s <IN'1), III XOVPI11 1>('1' 1fl:37 I hl',v \\'PI'C' tillpd wi t h 11, Llromughly 
mix(ld snndy (,In.y loam, Tire following ,July t.IIt,), \\,(11'(' s('pd('(\ wilh n 
mixtul'e of \\'I'stel'n whNtlgl'nss, blue gm,mn" gnIlC'ln., alld alknli sn.cn,ton, 
vV'pighed n.mounls of seed wi Lh n.PPl'oximnt('ly Nf un.lllum l)(~I'S or viahle 
cal'yopsl'S of Lhe eomponpnt 81)('('il's WPI'P sown ill endt Iysimetel', 
Alt'llOugh this meLhod gn:vl' good J'('slril s in til(' gl'l1.ss plots, in the I imi Led 
space or the ]ysim!~tel's Lh(' numher's of sPl'dlings of' the individ.mtl 
spN'ies difrf'I'Nlmtht'1' 'widely Jl'om Litosp pxpC'eted, pel'haps been,use of 
tllP 11,dvot'se inflllenec 01' Ollp sl)('eips on anotitt'I' dUl'ing gl'I'minn,tioll n.nd 
eady growth (11), The vegetation WfiS chn.I'ted wiLh n. pnntogmph 
jn .May 19a9, 

Sltmples of th(' Sud'fl,('e 6-ineb lf~yel' of soil w('I'e nnnlyzed in June 1fl39 
befol'(' jl'rignlioll WIlS hpgul1, Tlrp fnd.ol's (\('1 Pl'lI1il1('(\ find the unnlyl i-

I Gardner, .1. L" and II ulJlJell, .D, R, CONSlmVA'I'WN Ill<' ItUNOI,'I" I"OR OROI' AND 
lo'ORAGI'J I'HODUC'I'!ON, Soil Conserv, Serv, llegiollll.l Btl!. !H, 2.0 pp" illus, l!H'l,
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cal methods used were: Total bacteria, by plate count (17); nitrifying 
power, by ammonium sllit conversion (17); watel'-soluble nitrates, by 
Harper's phenoldisulfonic apid (21); caleium carbonate, by Emersons' 
carbonate carbon (15); pH, by glass electl-ode (1); water-soluble salts, 
by salt bridge (13); orgllnic matter, by 8chollenbcrger's chromic acid 
(32); and colloids, by official method (modified) (1), 

After the vegcto,tion had been charted, the Iysimeter plots were 
subjected to 22 differcnt irrigation trell,tments, Twenty of these. 
were of wn,tcr-scdimcnt mixtm'es ill which the sediment varied in kind 
and amount. The pl'recntn,gcs of sedimcnt, by weight, were 5, 20, 
35, and 50. FOI' PIl(',h of these pel'C'cntllgcs, there were five treatments 
with difIerent qualities of sedimcnt, IlS follows: 100 percent sand; 80 
percent sand, 20 pl'n'cnt do,y; 60 perccnt sand, 40 pel'cent day; 40 
percent sand, 60 pCl'(,pnt eln.y; and 20 j)(,I'epnt sll,nfl, SO pel"(~\'nt clay. 
One of the two tl'patments beking scdimcnt WIlS of ('Ic'IlI' weH watel'; 
the other, of wn.tPI' dcenn ted from a soil-and-wll,tcr mixture that had 
been thoroughly stirrcd Ilnd allowed to scttle fot' 12 homs. 

The SO-pcl·ccnt. ('.lny and the 100-pCrGCllt snnd cnme from natut'al 
deposits non,1' tho l'xperimcntal al·ea. Quantitics of oltch obtained at 
the beginning of the cxperiment provt'd suflieient fOt, 3 yenl's, nnd ma
tel'inl wns taken Il'om the snml' soul'ees i'or the fourth year. Fot' the 
intel'lnedinte tJ.'CIl,t"ments, wC'i~lH'd amounts of these hnsc mnterin.ls 
werc mixed, TIll' soil nH\'ir~rialused on each plot was mixed with the 
rcquired nlllOlln(; of wn,tl'I' nt thl' time of n.ppliell,tion. 

There were 264 IysimC'tcl's nt tht' beginning of the l'xperiment. 
'rhesc wcre divided into thl'pt' bloeks, and t'llch of U)pse blocks was 
divided into four sub-blocks that l't'ceivNI I'pplicat,ions of the 22 tl'ent
ments. El1cb of the sub-hlocks was in tUI'll divided illto 4 groups of 
plots, and among thesl' tllp 5-, 20-, :35-, n,nd 50-percent sedinwnt treat
ments were ntndomizt'd,. In ench of tlH'Sl~ groups, plots for measuring 
the cfreets of the diffpl'Pllt kinds of sedillwnt WPI't' st'lected at l'Itndom. 
'!'hd lcleal'-watl'r and Lhc clpcanted-wn,tt,'l' 1l'pl1tn1<'lIts were mndomizcd 
among the 5-pt'I'('C'nt, kC'ainll'nts. Eneh YPIU' OI1t' sub-block from el1ch 
of the Ilm:iol' blo('ks WHS sHmpll'd and dismHlltlt·(1. 

One foot of (·:teh wn.\pr-Hedill1l'nt mixtul'e, 01' 1 fooL of watel' in thl' 
tl'catmPllts without s('diIlWllt, WitS u.ppli(·d Hllllually in t,hl,t'e equal pot·
tions-olH'. th!'1 sL of ,Tilly, OIH' thl' I sl of AlIgllHt, alld on(' till' 1st of 
September. Alllllml dt'jJosit ill tht' difJ'pl't'lIt groups I1motltlt,('d to 
appl'oximatply G illelws for the ,50-pt'I'et'nt sctiillwnt tl'patnwnts, :305 
illches for tIl(', :35-(ll'l'Cl' ilL, 2 illt'iH'i'l fol' LlIl' 20-jwrcpnt, and 0.75 inch 
for the 5-Pl'I'CC'l1t, As Lilt' sUl'fael's of til(' plots rose wiLh the addition 
of seciiuwnt, tile sidt·l'j \\'('1'(' built tip to hold subst·qut·nt n;pplicntions 
(fig. 6). Aftt'I' 4 yPtU'S of Ln'n,tnwllt, till' dC'pth of o,cculltulated spdi
ment Ilmotl11 tNI to ILpproximat(,ly :3.5 inches in the 5-perccnt-suspon
sion plots, 9 inch('s in the 20-pol'clmL, ] 5 inches in the 35-percent, and 
2:3 inches in the 50-p(~I'ct'n t. 

In June of 1040, 1941, J042, and lO4:3 Llw vegf'tntioll in all the plots 
of the CUl'J'f'n t Yt'fl.r's I't'pl ielLtions \VIIS I'liu,rtt'(\ nnel soil Sltm pIes \\'Nl'. 
taken. JDxCl'pt in t1!1.' 5-(H'rcf'nL plot.s, siunp!c's of th(' dC'posit \\'('1'0 

taken only Ill'tl'l' lht· 1l('('tlllllllat iOIl of n.pproxilllHlf'ly (j illt'I)(·s of sl·di
mont. Thus the 50-pc'l'ct'ut plots \\'crc samplt'd every year, the :35
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(o'IOI'Jtl'; (i.-·I.\',illl('l('r~ (.11 h('f!ll'P trl'ttlllH'lIt llild (iii afU'r·1 \'I':lr~ nf (rl'alllll'IlL 
Iu,..ti·III1H·IIL i~ pnlllngraph "1'1.-lIjlll,pd illl'liartilig n:gpUdiflll. 
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pnTcent plots in 1941 and 194:3, nnd the 20-perrent plots in 1942. 
Sampling of tIl(' (it'posit was at: G-ineh dl'ptil interntls Ot' to tilC' nenrpsl 
fractiOIl of this iiltl'1Tfd. Till' originnl un<!t'rlying ,:;oil was sitmpkd to 
a depth of 6 in('hps. Tll(l O-pptTPnt and the ;j-pl't"('('nt plots were 
sampled ('nch Yl'itr to a dt'pth of li inC'lll'g fL'olll lilt' exisling sut·fllce. 

UESL'LTS 

TIll' )'('('or<l of floodings i'('('Pln'd by till' Ih·ld plot,:; (fn.bll' ·1) ('('\'Pill:;; 
wide \'ariatiom; in 1ll1ll1l)('1' find px\.('nt 'Jf i1()UtiiIH!:; fmlll ,'par to ,(par 
nod from flood plitill to /I('od plnin, In I ()·u tl;(· tlln'(' 'f1ood pl:lins, 
t'especti\>C'ly, t'l·('('inod.s, !J, and 12 flow,:;; in 1\)42 tWill' of thetlll"('('C'inoti 
allY, Owing to distribution of ':;[01'111:;;, tht' XO['(,I'OS:;; nl'pn" with thl' 
sm"itU(·st dl'fLinngt' bnsin, r('('pi\'pd mort' flooding,:; thfln l'itil('t, of till' 
ol!Jprs, .Many (lows W{,lIt bl',nllld til!' ,:;tudil'd pnrt:;; of tltp Xoreoss 
and )[uddy ('.I\·pk. 1lI'('IlS, whilt' onl." n fl'W ('xtt'ndl'd thl' full It'nglh of 
till' 10ngPI' .oN'!' :-iprings nt'pit. 

Flows 1'l'IH'ht'd th(' flood phdn,:; only during (H' just bl'fo['l' til(' gl'Owing
spason. Floodillg wn,:; IWH.Yi(,:-';t ill •.\.J1gu:-';t tlnd :-i('ptpllliwl' find ii.!;htp,:;t 
in ,Junc', Th(' f100dings of 1!HO tllld J!)·:'I WI'I'(' w!'il. dist l'ibull'd fl'om 
April to O('toi>pl'; in 10:)/, Oil tli!' otill'1.' lmlld, fOlll' of til{' ;:;ix InJ'g('st 
flows at D('e[' ~pdllgS came in till' lH'rio(\ ~\lIgust 20 to :-i('pt('mbet' <1 
(table 5), 

As dete['miupd from hundL'('d;:; of snll1plt's tnkl'll during tite opC'I,fttion 
of tht' stfltion the ;:;pdinwnt ('OJltPllt nf nlTO\"O flows lw wpi"ht 
uY('J'agp(\ n,ppr~ximntel.Y 13 !lPl'{'Plll. [t l':lng~'d from' Ips:; thn~ I' 
pel'C'l'nt in rUllo(l' from llH'lting snow, wilieh ('ot1stit lItt'd n. nor}' ,:;mill! 
part of tht' Illl11tlill t'lllloff. to JllOt'P thnn liO PP[,(,l'llt in tilL' runof\' from 
heavy SUllUm'[' stOL'lllS O('('uITiug Oil budlnlld :u'('ns, 

CIl ..\~;\I·;I, SEJ)I\II~YJ'\TIO~ 

D('position in the t'lml1lll'l n!lO\'1' tht' dllll1 WfiS mensul'ed to 11 dis
tunep of 2,821 fpet nl 1)('(')' Springs, 2,I·Hl ~('('t nt XO[,C'l'oss. nnd 2,4-1:5 
ft'N nt )luddy Cn'l'k (lublp 01, Thl' uPJ)(IL' limit,:; of the surv<,y:; 
wer(' approximntt'iy ;'.>00, 2.()(](), nnd 100 f('l,t, 1'(';:;pp('[in'ly. from the 
points WiJPl't' thl' t'hfl.ntH'ls 1'111l'I'gpd frolll tilt' foothills, By 1943, HI 
the UPP('t' PHd of thl' ,:;ttL'ny, til{' ('11ll111ll'1 httd fiJ[l'd to fl. depth of ;3 
feet iLt Dl'('t' ::-:;pl'ing~ nntl -I:.ii [(,pI nt XOl'(,L'OSS; tIl(> )'luddy C'l'C'ek 
ellllntlt'l hnd (,lit and purlly l'{'filll'd, 1'('slIlling iii n IWl ('ut of 1.:i [('('t. 

Litllp Ol' no ehltlllH'1 dpposiliol1 O('('ut'J'l'd in till' foothills, whl'l'(' til{' 
channel slopes wlIn' Pl'l'{'l'plibly stl't'lWl'.. 



•• 

-~,,~".~ ~"'\..::>.., 

T.ulI,g -I.-Number of jloodill(Js (II/Ii depth of deposit in jit!ld plots, 1986-48, ami 1m example of moisture ponetration ,'.,s 

- ~---------- ..... 
00 

Exln'mrs of I Moisture. pcno· 
Dis F100dlngs ~\\'~mr~ tlrplh of sediment I deplh of SI!dl· trn, tlon' April 

~ 

tuncc menliin 19H I 26, 11141 r-3 
F.lot 9f plot. --~ --.~........ ---1--' t!l 


, from C
Uu·I spill. 19-11 I "Inxl· .\1 :Iil· 'Flooded flooded, \\uy lOaf, 1Il3. 193R 1U3U Will 10-11 1U·12 wla IVai !lIas IU3!.! 1940 mum Illum plols ~ ~plots 

25------.,. >
t''\"WI- SUII/- SUIII' Slim S/I/II' ,,\"UIU< ,Xum- .\"IlUl" 

Fut h(t her hrr hlr ht' IUT hlr "tt II/('/U$ : 111("/11 •• III<,h( •• 11Ift.f•• !J,,·~e.• I"r"e.~ IlIche•• JlIr"e~ ; IIIC"~8 
D,,\I.'r ~prhr~.;;: I q I:!: 

I tl !J l~ Ii :l .1.-1 ~J. ;, ltJ.~ li,2 2S. II 3·1.2 22. R UG+I 43l~'l .., t'
11 ;, !I I~ II a ,I. i •. 1 '''.!J III.·' lU.fi lU.~ 3.4 OG+1 41 t'A 1'1'-Ill .. -......-"-i <.~ t!l 


Jl t':'J >-! 

,,~ a Ill. Ii -i6",;' ····-·30 ....3 .. 1.~'U 1 (l :I 1 , II .1 7. n ;" :.! !I.r. 2·1 r. al 


4 2,lJII J 6 3 1 7 III !) ;j a.1I ;1. , ;',r, .I.~ 7.6 w. n.b Oli+. 41; ~ 

5. :1.:J:!!) 1 7 :1 1 ;. III II a ;j I ;ts b. ;) 7.1 I·I.H 22. fl. 4 S·I 40· 
fj~ ~ H.2'0 J H :I I ;t s U :1 2 4 L I .2 I. -1>.5 90+ 311'" 


!l.!o.'lll (l 4 II II a 
 I; (J , a 35 : 24 0 

t~" ,'14 .'~~r~"'''~''~ .......... .,~ .. __ ! __ ~_.. __ ...... 

to:) 


J2. UUO U (J II (J, a '.. ........ 4i 25
I2. ". :I
U. Jr.. Ut~1 (I 0 i II t) :l 0, :I ........ 54, 2U 

NOn'ffJs".; , !::l 
A tZj '.' 

II, ;'4l11 , )t;. H 20.!] •• ·1 ......sil·· ···....·iit 1[,(1 J 1\ u 1 II II ·1 7.11 12.:1 2ft·1 
~t I II[~XI , U 11 ;, I, -I 7.0 12,2 1:!, i IG.S 2'J•.j 12.0 9G+ 40 t1 
3. !,;,{1 1 ' 11 II 11 ... tI 3 a. { 5.:{ ftx S.H 11.·1 .1. 0 42 Ii t='l 
t' (3, "'d 

D .. 13, ~ 

·1 J.;,(X) T- U j 1 III ... II :1 I. ; ·.I.U 5.a lI.a 12:iI" !l.O ·w 20 

To 2.1li() o R 7 II iJ . II ;1 1.3 2.U :1.,1 li.a 6.0 4.4 46 22 o 

n ;1. l(XI o I,; 1, . II J .2 2.2 S.:) U.G 7.0 Oi 25 ':j 

"luIltlr('rI'l·k:
A •. _. Vi > 
L 100 '0" ·1 ·r ~~ 0'" :1 2 1I ii' ···ii.5·" 'ii:iJ" !I, la.7" "'2(I:r ··'·ii:4·:.. · .. ifi.O o 

2.. ... ,[){) 1 n 2 1 II 3, 5.2 ~i.G {-It S.5 li.5· !I.G i 4.2 0, " 

~. 

3 ••. I,JOU 0: 2 () o U II tJ 2 ; ... 7 0 l~j (] 0 1.5 U o 

B •• jif 

4••• 1,5fK) 

....··0· . :J··.. -if· o 3 2 U ''';F'''2:iF 2. I III -~rll" -~"~~-!r!""·w ItO :3.0' 8 

5.,. ).stXl O· 3 0 () lJ n o ;1 , • i .0 (II 2.4 .4 r-3
9G·V· ..···~i 
~... 2li() o ~ S o 10 !l o a a4 1:1.0 ('I :ii.v· 21:ii' aO.1i 14.4 d 

I. roo o , 4 7 o \' 7 o 2 1.5 2.7 (II 5.!! 12~ 2 19.8 .IIi. 2 rn , ~ ~I .... "'~ 
2.000 o 4 i o 10 i o 3 ~2 ·1.9 ('I "2.5 1.5 0.0 t;.t, ~ u t!l 


9............: 3. roo o 4 4 o S Il o a L5 1.9 ('I 2.0 4.4 2.0 u I ~ 

8.•. """" 

1 A IIIluus sign slgnllJ.-g u cut b(-Iow I h~ orl~11I111 1t,,,,·1. , Uhl'ck. 
, Borings w(·n. Illude .no deep('r limn S f(·l't. '1'11(' delt'rlllinutiolls lIIudl' u\"l·rng(·t! 71.8 I Not Hooded. 

Inches fOr flooded plots. 3!l.~ Incites fo. IInllOl)d~d plots. 
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TABLE 5.-Date awl volume of each jlOlD from Deer Spri'ngs and Norcross drainage 
ba.~ins ilL 1986-37, with acreage jiooderl 

-"'.~=-'-"~-.-.-------,-"----,----..,,. 
}.vernge slop\! 

---------"-'--~ ~ame and ncn~ of, 
drnlnag~ bilsin 

Drnllln~l' Flood 
bn.'<lIl' I'L~in 

- ~,- ..."~~-,--,---..., --._-
Percent Perum 

I 
r 

nt!t.!r :;:Ildll~. 3.3fJO•• ".•: IS! 0.2 
f 

I 
~orrr~!-o.l,;'ki~ 101, 2.tI, 

Date of1l0w 

..--. -~-.--

l!l'JII 

S(lPt. L~ 


t!J!I' 


Al1~.iL., 

Au~. 2ti 

.\u~, ~~L 

Au~ :m,
r'~ 
~"{'Pt.1 ,~t\pt. '{ 
:;r[lL 1 

:;('pt ~J_ 


';"pt, :UI 

i 1~J:)(; 

1.\lIg. ,\ 

IAu~. ;:t"i . H 

I ~Ia) !; 
)~l)l) ; 
:.uly 11 
t]tlly~ 

i:~::~< l~ 
l.\ncr :11 
fAu~, ~. 
!:"Pl. 1 
,s('pL"! 

!:;'·PI. ~I 
\~l'PI. .,tH. 

Ratio oC 
ncrt1u!(~ Average\'olum,' Area 1l()Of\"d to appllca·of no,~ tlood.'d ncmlgl'OC tlon
Ilrnjna~(' 

hllSill 

.lru,(e,t .lafS blche~ 
1u:r aeTt: 

11.', ;:; ;J l:,l{),3 2.1 

I~.;~ 1::111,1l 1.7~~. '!
1 ~ ";',t 1:1.3-14.0 5.1> 

;t:1.2 IUt!! l:31L Ii 3.8 
n, If 

H U 

ll;,~ l,'i~n 1:2'2, 1 1.3 

, >,~ 

~h. 'S 1"",. t:l~4 5.,7 
:.!"!. S 
:.!.:i It1;. U 1:21). 'I .2 

.;"11 !l.U" 
~, ~, lUll 1;'!'i5 U 1.1 

I~ I ;;2..¥1l I:; tI .i
::1,:; <)7 Ii l:ti!I., 1.1 

10,;,.... 1::~11l 
~,I I~l I I lLl .S 
:J.!l II, " 1"".11 1.1 

n {It. 11 1,2:J.01. 2 .6 
I 11 II 1 ::!l2.t) .4 

~,II e•• II 1: Ii, II .0 

";.l, 9.a 

1.0 
\\.1. 1;~~,1J \:IS.'" 1.0 
12. 1 
ii,1 \I~),1l 1: IIi. 0 .·1 

TABI.E 6.-AUWUl!l8 of sediml'lIt tle/wlltul it1.lilrl'lLlIIl'h/llwd,~, lfMl 88. IUIiI rlw1!ges 
1/1. dUI/LlII i rJfIJl/tllli." [!I.;: ;.1 

llE~;I, ~1'Ht:\'li" 

nl~' Cirntlb'lIl 
t'UI<,(, 
Uhf;l\t· 

1an. 
,(.'pl' 

T"t;ll 
HI.H'.'" 

['fT 1'". 
relit ('flll 

i:l~i' 
. "2 

tqr
,.!I. 

.21J .33 

.J:! .5f• 
,;,;; •2.5 

2W; .15 
.. a7 • [k"S: 

H~~5 HH3 
1 

"fr. F'tT.1 Per
ant: ('(Ill 'I, ~I'llt 
0:ii7 'it::i!i.c, '0: i6 
~ 12 • 2'2 ~ iii 
.32 .2i 
,H ,16 
.2:1 
.61> 

.(i\ 
•.\7 

.111 .;!3 
.~7 A5 -iii .:15 

1,>1" 1;1 t ·15 , " 
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TABLB 6.-..11II01l7Itll of sedi1,le11l dell(),~Uerl in s/,rC(lI/1, rhll1welli. 1984--38, and changes 
in channel gr(/di('/!/..~. JD84-43--Colltlnued 

N'()HCH()S$ 

! D\s- ! Sediment /' a mdlcnt. , 1nll('(' _______"--' _____j 

Stations Nos. nhuvc r \ • 1 
. t'il:~::\ ;IOM-35 IO:lfr:l7 W37-as Hl34·3S \Il34 11931; 1037 f ICJS 1943---,----1-1,-.. . . 
[ t l 
• Cuhic 'Cubir Ollhi~ Cubic 1'((- l't"- P~r. Per- Pcr

. fert fcct; fcet feet cellt rCIII' cellt re"t cellitrI .....___ ... __ _ 100 .{, 100 ·1. UlO' 1.,115 Q••05 " 
t-2~ ...... '!~_~ ........ _. ~~XI 1~:199 •• 1'>:10 2,IM tli.~Wr. ·o:~ii:'o:ti7··O~.siij·ii::j7T-ii~7i 
2-a~~,_ .. ,. __ ~"~~._ .. :«XI :I,"!lii ,~,(~;(J 1,211, 111.112:1 .;'(1 .27 .2.~ -.33, .07
a··L ... , .. ,100 :~~n72 {,.1)':;O 1,·t7S 10.100 -.U!! -.3!! tOtl -.2:'" .05 
4··fL ... _~ ... " tw ·I,:lIJO ·1.UlIJ 1,.70 111.11"11 .31 -.ao .{~I .2,1' H 
5·11.. .... " :M [1.-1\1 1Il,2W i.i'11i :16.1:'\1 .1l7 .·11 •!is .01 .S' 
G-i••.. , .. 7ali 1i••'I~ I~. am 7.0fo-! :1l.2:12 -.11,1 • -I~ .:18 • .t-I •.'l' 
j-S I. (~il a. ·lf~1 !l,2'20 fl. ,1,1:\ Is, 11:1 ,27 .2:1 • 10 • IS . ·1(1 
Sou Lr.m 5.'.0" !!:I.!K)() lO,i·Hi ·IIJ -I.il .~I • If! • H ,II - ,10 
U'!O • 1. ;' It. 1~~ l~.I~ !l~~ t!~I(J !![i.7;1:1 I-I. :t!l~ . {If) • !{fJ • Sll 1.02 1. :~Ii 
10·\1. ., 1,'111. 1",1,1. lS,lk;() "I,,!,o,, ,·IS ,,~(l .211 .au ,W 
1112.•. 2.HlIi 'j.H'7 !!7~21O '1l~~".xj' ·1Ii.!'~li .. <is ~ii!! 1.00 LZ.! i 1.~1·1 
12-1:1. •• 2,IIIi v,:. II 14,:JOO U, (lOU !!'J, sr~1 

'\'olnl »!lr",,) ...,1 ' ......._ OU.21i :!lll.lij[l ,I,m, !i'i.,1\.1Utl • ""~ ...... _.. '" ....................... ~, .......... .. 

j 1(2.1! J.,'"> ItI If 1. ,~, t'~.tn .. ~"cl .... ·_ ...... "' ......................... _ .. 1 .. ---.. . 


I 

-..~-----..-~--~,,•. , '----_._---,- I 
().L ........ , .. 2Ix' lI"m IM,!I2il; IS,Ui'lI· 

1·2" .... ,. I~XI :;i,·\lKI '!"',atil 'm,2:111 
2·3." _ . __ ~. . sou ::".II~n 17". ,1':0 ).7. ft:~1 
3·'1. . 1. Ilk) II, j~n :1;', ~~II\ ~~I, 7-': 
·1 5. 1. :H:J 1'. l)~iI;l tl::* H;,n .~!!. 7n:. 
/t,r.. J.UI;' 1"~1I)1I ;$.{.7ttfi l1.f~\n 
r,.; !!.. !!1:1 :!~!J :.~. i'.'~~; , HI. tl2ft 

.~ ~" ~~ U;, ~:~~~ !!1,S!Ji 

'I'olnl ~lIr\'('y(·d. __ ... 1 tl~ JI:;:! fi~7. :,u!J a:!'i. '7.. 1. n!r;. :Ui, . 

',.ta (,11.,1 1(7.:.'· i 2\21 


ThC' ftY{,l'ngt' ('bnllllC'1 grndlpnt fol' till' m('n:-;ul'('(1 distnnc(' ahoyc thc 
dllm ill UI:H 'wus O,(21)(;('('Pllt Itl DPl'I' ~pl'ings. 0.71 (lP('('C'llt III ~ruddy 
C'"t't'k, Ilnd O.2li pPI'('('nt tI ( X01'('I'OS:;. By 1\)-1:i the' n\'pmgp hud dp
erPtls('(\ to (J.a\l and O.;j:~ [ll'I'('l'llt nt 0(,(,1' ~p!'illgs n.l\<1 ~ I IIddy Cl'c('k, 
I'('Sl)(\diy(\ly. hu t hnd iIH'\'(':lS('<I t0 ().;~;j 1)('1'('('1\ ( ;1 ( X 1lI'('ros:;. In H)43 
til(' d('posilH lwhilld til(' \)('('1.' ;o;prings nnd ~llIdd~' ('I'('l'k Dnms sIOI)('d 
almost unifol'mly ('x{,l'pt fot' tIll' 10Wt'st 2()D fl'l'l n l ~ lucldy CI'C'C'1c 
(fig, 7); fLL .:\01'('1'05S tht' 5lopp WIlS lJlt('\"pn. owing to dll1ntll'1 plnntings, 

Thc dpposiLpd 11ut(('l'inl ('ould be' dislillguislwd from Ih(' originlll 
mntpJ'illl of thl' ehnnnl'l. b~' its fim'r [('XtUl'l" for n, distnn('(' o[ !lPPL'oxi
mn.t('ly 1,200 eN'! n,t Dt'l'l' Springs nnd ~ludd'y ('n'l'k, find r01,1t gl't'ittCI' 
disblIl('(' Ilt .:\OL'Cl'oss-pl'olHtbly owing to the lower gradi('n t find the 
pInil ting th(,l·c. 

During till' a-Will' IH'I'iod of gl'en test dl'posi tion, 193·1·38, s('diment 
accllmulntion in'll1t' SllL'\·p.\"pd sl'gnwllts of thl' Dl'(,L' S(JI'ings, XOI't'I'OSS, 
Ilnd ~[u~ld.y ('rpl'k ehlllllll'h; 11ll1ounled to 27, 9. llnd 25 IH'l'l'-fecl" 
resp('('[h'('I,\- (tnhl(l Ii), 

Th(' dl'posil lwhintl Lbt' FiguPI'L(lo CI'('('k llin'l'sioll dam, within the 
experimental areil, is illustrn ted in figure 8. 

http:1l~~".xj
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22 TECII:-i)(',\L IWLLK1I,\ 1 () 12, l', :-;, IlL"T. m ,\(dll(TI,Tl'nE 

,t'} :' t t't ~. :;,"'l-!''ll; ··jl,~·t. ~11'''H\U ~'!1t b\f 

;' '!I r t'll t~ .t·!;,j· ~, t.;tPI ..:!H .'f:,t' I'~ \11'\\ 
t t j" l'i1l, 

I \11 Yl (II :->1'111. \Il OJ, 1)1\ lltlill \\ \'I'Ll! 

.\('1(" !r-;t\Ulc.! th,' ~plll\\iI,\, \\:ll .. l' ~PJ,,:td .. III :t ..lll'(·' (l\I'1' Iht· [Jood 
pllllll 'Ji~ ~I '1'1", -\It'111 10 \\Indl "tlllljWl'lIbl"l[lIlttll!li,'-' Il[' \\:ttl'I' 

-'Pl't'llil 1111 III" ... Ind,' :ll.'a .. \alt"d !loll! II.,,, III fllI\\ a lit I fl'otll /lOOt! 
plllill III IIwul pla:ll I:d.k ,", ,\111(111:':: till' ];11"('11'''' llml d"I"l'llJ!1\(' Ih,' 
...izt' of Ill!' :11"':1 tlllllrk./ I., :1 :':1\"11 al"lIIlIll Ill' rtllloir di\,'rl ..d from 1111 

H/Ttl\1l 111'<' th.· ml .. ;II \~lt!l'h Ill<' Illlloll" tlll\\'" Ullin 11\1' Hood pluin 
Hild IllI' ...10/1", ('ollli:.:rUH!llllt, -'1It! 1<'\11111', \1,:,:,-1:1111111. :tlld "111'1'1'111 
..oil II I llj ...1111'1' ('lllll'ld til IIII' pl:U11. I),'p",-n !Ill! III ";l'di/lll'llt nlld 
1I'Ihll ill ..;nlll!' ill~l:tllll'~ ~tI .lmlt!!.'·, tIlt' "I)jI!i~nntti(JlIlll 1111' pillill llml 
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f.'lGen~ !l.-\\'n t('r ;'Jlfl·:ulilll!; nwr rnnw· lnwi ill :\ tln'flh'" lIoud pltlill: .1, Flow 
nt 1'ipillwny; H, Jlnw 0.1 l\Jilt· hdtlw :-(Iilhmy; C,lltm 0.3 wile b\'luw -"pilhmYj
D, g(!/wml ric'", of flow. 



.. 
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wnl('I'::; of n SU('('('Nling flow mily I"('ileh hithNtO llnfloodC'(i ilI'PfiS lind • 
bypnss 1l1'(,IlS PI'('yiOllsly (\ood('d, 

Compnrison of dntn fl'om D('('I' Swings and X OI'(,I'OS:'; (tnhl(' 5) 
illusll'nlt's lh(' influ(,Il('(' of slop(' of flood plnin, YI'g'('lnlion nncl soil 
l('xtul'C in till' two nl'('f\S \\'('1'(, simill,lI'; ('UI'I'C'nl soil moislUI'(' dnlll, nl'e 
Incking. H('('11US(, of sll'l'I){'I' l'hnnn('1 gl'ndiC'nt in lh(' fin;t hnlf-mil(' 
nhov(' th(' D('I'I' Spl'illgs D/1m, it mny 1H' nsslInH'd Ilml y('loeilic's al 
which ('ompn 1'1I11k nmoulIls of wn t PI' 1'('11 ('IINI Ill(' flood pin in W(,I'l' 
high('I' III ])('('1' SpI'ings thnl1 llH'," W(,I'P nl :\OI'('I'OSS. Yl't Ill<' IlIllOllllt 
of wnt{'I' in ilH'il('s P('I' n('I'(, nhsol'ht'd hy tIll' '1)('('1' Spl'ing's flood plnin, 
th(' slopp of whi('h n.\'(II'ngt'c! 0111,'- 0.2 1>1'1'('(111(. W!1S ('ollsidl'I'nhly gl'('at!'I' 
thnn I hill Ilbsol'lwd hy ll\p :\OI'('I'OSS flood pIn in, ""h ieh hnd nn aVPl'ngp 
s\opp of 2,D P(lI'('('1I t. 

An inslnll('l' of Y:ll'inlion of "')"'(lntl ",'iI h I'nlC' or flo\\' npP('III'S in 
tlH' In:ri 1'('I'Onls 1'01' til(' :\OI'('I'OSS HI'PH, On .\Iny 27, l~,l n('I'{'-f(,1'1 
of nlllo/!' flo\\'('tI onlo tl1{' :\OI'('I'OSS flood plnin in ~L7ii hlHII'S, H,t mIl'S 
l'C'lwhillg 11 l11nXillllllll or ~·I(] ('lIhie rp(,t 1)(>1' S('('OIHI, lind {'on'I'ed 325 
H('I'('5, On S('pl('lllhl'1' :W :llId :W, 17,;j I\(' 1'('-1'('(' t or I'Ilno/1' flow('d onto 
this flood plnin in n houl's, nt I'nl('s .1·l'llt'lting n mnxillllllll of S:3 (,Ilbie 
1'('('[1)('1' s('('ond, alld ('()\'I'I'('d I no 11('I'('S, 

.\ :~-Y(,1I1' I'('('ol'd 1'01' ';I'YI'Il dl'llitH1~('5 dis('los('(1 liltl(' 01' no dil'('l'l 
I'(,jntimi lH'lw('('n ~b' or dl'uillng!' Hn:n IIntl si:t.(' or flood I,d III'PH lIl1<1I'I' 
t\w ('l1nwtit' unci lopogl',lphi(' l'ondilinn5 or lilt, stlltion il.l'l'II, (InhlP Tl. 
In 1!):17 till' 11IuxilllUIlI 111'1'11 /loot\('d ]'l'lolI' tht, ~,ij,j()-n('I'(' :\OI'('I'OSS 
dl'l1illngl' lJusin \\"lIS :{~[j n('I'('';; 111111 nl Bllll'k ('I'(,{,k, h{'lo\\' II dl,ttillngp 
hflsill 1\('111'1," t"i!'!' tl.5 gl'!'n!. \l'IlS 2:l;j 1It'1'!'S; nncl thnt nt Figll('l'ido, • 
l)('lo\\' n. df'llilln~!' l,Il5ill 17./ tillll'S ns ~I'['nt liS thp 0111' It! :\OI'('I'OSS, 
WH5 S~·1. nCI'('s: Sill('p l'IIIIO/!'-PI'odu!'itig Sl0l'1ll5 l'I\I'pl,\' ('oV('I'l'd till' 
(.'11 (il'(' stnt ion nn'n, In l'gpl' d \'nillng(' IHlSill5 W('I'I' 1(,5S ('Onl pl!'t ('I~' ('OYPI'(\d 
lltnn smnll OJ1('S. Thl' IOllg!'I' !'h:llllH'ls or lnl'gp hn;.:ins, flS shown h~' 
1Il1pllhlislll'd hydl'ologic dnt:l ('OU(ldl'cl lit titl' stlilioll, lIhsul'hl'd mOl'p 
of llll' l'IlIW/!' 1111111 tIll' "hOl'Il'I' OIH'S of' "ll1ulh'I'lw;.;iIlS did: IIH'I'('foJ'(', 
10\\'('.1' 1H'l'f.'Plllngl's or Ila' pl'!'!'ipilntioJl rnllill~ ill tlH' Inl'gPI' lJllsin:; 
1'I'1\('IIl'1! lhl' flood ]lInin:'. • 

'1'\111,1'; 7, /tf/lilll~r 1/111.1'[11/11/11 Iti;:, ,t(,1II1(}1/1'l1 orl'fl /1/ ,~iZl' oj "mi/ll/fle 1III,~"/l,1 by yea" 

ml;' W:l1i HI:!; 

:M.lll'Hfl.fK~IUllllllr .h\'f'r'illll HaU.. "r Hali.. IIf HlllloofflL'lJt.I~1 \l.m- \Iaxl· :\Ioxl,1;1111 ari.t ttrt~' nmli';I"'1l WUHI IIlUIII 11111111n,""k,1 til 111 ..1.,,1111 n..Mlt·" 10ina ,H'.·'~ al',,!\un'anf al"~l or m',IHoru ... j,.,\ 11111.1<-<1T',I',IH IIIX"" ,I ha:..in llilslll 

1<'11" It rt~ .tfrot. , k(t'~,. 
~tJn·f'(I'''' ~ ••~x) 117 1:17 lUll 1!2:;:. a~ l:S 
1)1"'I'~flllll~' a.alAl 1.1:, 1;;; "I I:·m Is:! 1:18 
~11l!1'IY ('n'd; ;i~ ;11.(1 '.Mli I:W II 
I!ltlt'k I 'ft·('k, 'I, ,lit ~7r. I :s ;;n7 1;1:; !!:l!i 1:~~1 
('onl .\Unt' ... _ !'f. ,!Uti 1f~J I,:m 11;'" I:~~l 

1:1>"('1' IlYf llnhli 1:l.:,!Utl :!·1 ~ I 1:1U] !,!,\I I;Sti
I·tgul'rhlo' ,1;'i.0711 ~21 r....··i:5O 

."... _..... ,~""----
•.,\11 .Imllla~l' 1':1'''1' "XI~'Jtt I1ml aIK'\'- l' !II"'/' J)),' Bnbh d,HII lint! ~h"'Jl ~Iop"s, 

~ /);1111 hUilt HI J\lJh. 
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Y'lhile til(' Inl'~(>I' dl'Hilln~(' hnsins did not SPIT(' l>I'opol'tiollnlply 
11\ I'g('I' spl'('fl(li II~ 1I1'(lI1S, Ohs('I'vntiolls indil'H \ f'tl 1hn I dI'U inng(\ tll'l'US 
of It,:;s lhnn 2,000 1H'I'C'S, ol\l('l'wis\' 5\1illl1>\(" WPI'(' \i\((\I~' not to pl'Odm't' 
l'ul\olr ofl<'n 1'1l01lgh to nutkl' WttL!'!' sJlI'(,lIdin~ (J1'lH'ti('nl fol' Pl'Odll('lioll 
of fOl'ng(' 01' ('I'OPS, 

','LOOD-PIAIN SIWI)IBYI',\'I'ION 

.Ikposiliol1 011 III\' lloodplnill,; lH'gnn illtO;~5; bill. until 1037 thl' 
I:wdinWll1 hllllll,pl "':IS I('ss Ihnll 2 in('IIPs tll'p!>, l'\'PIl on 1111' mol't' h(,l1\'il~' 
:;iltNI Hl'pHS, I.l'I'OIl1 In;{i' Oil. dt'po;;:ilion \l'fI;;: hPHY,\' (lubl(1 ~); nnllulli 
dl'posit Oil Ihl' UP/WI' 2.0ilO I'I'Pt nl ])('1'1' Sprillgs IWI'I'ug(·d :') 1I('I'('-I'(lp\ 
1'1'0111 1n:~7 tot \)'\ L B('yoml :~,:')OO I'I'I'\' I Ill' dl'P05i 1 \\'IIS Iigll \ 01' 1H'~,d;
~ihh'. ChHllg(IS ill tlw LOpogl'Hp\\\' of lhl' 1)('('1' Spl'iugs flood pll\il~ 
nt'ought ubollt b\' silting hl'l\ll't'li IO;{,t nlld 1\l·~2 lin' illllsll'nlpd in 
liglll';'s I () nlid I I: ' 

'J'h(> t()P()~I'lIph,\' or lltf' flood p1nills npP<'III'S to )Iltv!' l'XPI'tptl Iht' 
gl't'nlpsl singi!' i1111 \1('11('(' OJI lllp disll'ibulioll 01' ~·wdinll'l\l tlll'I'(', Dt,pO
sition wn:; gl'Plllt'I' :I\}(I\"(' poillt:'- wlH'I'(' II\(' {low ('hnngl'd iLs (,OUI'R(' Ol' 
Illl' {Iood lilnin IIHI'l'O",pd (fi~, 10 nllt! tllbl!' ~n, II lid' nlso whpl'(' lIow 
wid('n('d lll'\O\\ sll('1I (lolllts. Fluod-plnill d('pu;;:itioll WIIS Ipllst nl 
.\'Ol'('I'(J:;S nlld gn.nt ('st til ~ ludd,\' ('I'(,('k, B('lO\\" (h(' / )(11'[ iOIl of (1)(1 

:.\ludd,,' ('1'C't'k Ill'('n 111111 \\IIS 1111<\('1' :'LlIily. ') ('OllSidpl'llblt' qWlPlit,Y of 
s(.dinwl1l 1H'('\Il1lll)lllpt! \\'111'1'(1 tll\' \\1111'1' !IO\\{·d illto 1\ Inl'~(' dl'\ll'pssiol\. 

'l'Alll,I'; s'-SlIIiIllC/l( dC/II'stkd /1)1. jloOlI l'iuillN below Ollr SJlfi/lg,~ I/.nd .vor/'/,//Ss 
tlil'( r"itJlI t/IIIII,~. 11M: 1,1 

OFI':h I'I'III:-'Il.:l 

l~~;H· ;\rt l\M."1-:{ti l~.:tlt, :t, IU:\,. -12 TOlal 

elJ',r,~ tiff CIlIIIf IItt en"11 lit! en'm' (tel (",I';rfrd
,II,[)O,:!. ';'u:'\ :Nl :·t~t~t ~t!~11112lHIl .. _., :if:.........) 1:1\711; HI. j:lS
~.I'{I': s"" 

Ill:! ~,'l'i' 1.:m2 '.?,It.(I ~I, ~:11 ~'i,nHU
111-11. 

1. It.., 1,'.11 U:t2 1.1,1i:''!1 1Ii,:tm
122-' 	 .).).... 
1~,\ ...2!i 	 \, IlKI 1';~I ~ { ·.H~ "'1:1 :t2,IKI1"f .. 

21. !,>, !",.:lllfl l',H~1 2(1;1,21;.[ 21H,OI:22l..,2Ii 
17. ;'~~I !'~ 4:!l :12,:1:10 !!oi,. H:!.'\ at';, Hl2

~{\-~7 
1I,!I~1 1~ :!·"Ili 21,IKKI I HUIKl "kl,I~" 

2..,; ?J 
2. 2.~ 

'.?, •• u\II tl.~tj :;~, i~'l 152( 71'; !!;f21:·H~J
aa.lIw r~l,I\", II Ii, aliI2'J, ~l/·. :!l. ~IU 41" 


3(I..:l1.. 
 1.1";, :11,1 1.·IW -".:J5B Ji.s!!1 

11.,111 1~. 11;;; li.;, '''H' \itM~ l'ifi I, 2~lffil1 
1,27t {Uli!, 'll. ::1 I (:'~I.\J 1 (2g, 7)TUlnl 

"ol\l 'IW';'; 

l,nSIl 12. ,OU ; !:!;,H:la ·11,71:121}2L •. 
I. ";17 t:>. :',iO !H~ ;'-).'.;j aU.~i!!21 2'.L ~ . 


Z2 ~L 
 1,INI 1 t \2;1 l'f ZZl :11. il'i 
ZI21 ;{. ;00 1". ,III In; :I(J2 '12,OI~ 
21,!!!L ;l~ li17 1'.Ir;!:1 ;\n, i2:. iX,mji 

1. ~tlIi. H, i~~' (ili~ :41:- SI.lI:ll~!!G" 
'!~ 271;. l~)t ;It;t\ 111,241 -Sfitur,U~m 27 


2i !!,\, 
 :r.m,.; 17, ;.~l n!.!ttH7 7!{••il,1 
'!Ii '~J '1, WU l1,lllll '.!'.!,lU1 atl,f'(H 
2<J :iil .. 1.~I:l 7.a';0 21. 'iIi :lIJ, :1~l(J 
3!1';U Hi''''' :I,UUO 17.\I'.!S ~~.nOfi 

;!7~ :I,lljll :!\I,7j·1 21,2HJ31-:.12..

'rolal 	 !!-I.l!.!.'\ It':;,,HYl ·Jl!!t Ofi'; fiUI,':lMI 
i \n ;.1 \. 1'l,h} t W ~.\ \(13.1\) 

I , __;-_._~...- e _ 

,. -.------.....~-'
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li'wnu; 11. -Jll'olill' HlolIl-( ha~{' 1i1H' Oil IIPIll'I' Pili'! of DePl' MPI'IIII-(S flood plnill ill 
I U3,.I fllld ill lIJ.I2, 

On lIll' hlt~h; of LlH' ~lll'\'('YR lind otll('I' ObRI'I'\'nLioIlR, it WHR (,Rlimn tl'd 
thflt til<' Hl'<linll'nt dl'IH)Hitt:d on tit(, tlll'Pl' flood plninH, plus IltnL d('
pOHit('ci ill Ill(' citnnill'IR, during' llit' (J-YPIII' pl'I'jod of study Ilppl'Oxi
mnfpd aon fl('I'(,-rl'l't. TltiH soil IOHR, if Illlo('nll'tI ('\'('llIy 10 Ihl' 0,470 
IH'I'PR of lit(' Ihl'Pl' dl'llinHg'l' IlIn,ins al1d to ,\'1':lI'S, Illll0UniH 10 n,04 inl'll 
IWI' ,\'pal·, .\('lll!tI dist J'ibuliol1 oj' losH \\'I\H, of ('OIlI'HP, 1':1.1' rl'OI\l ('\'('n, 
ql'<iil1udl,v 11; IUI'gl: PIlI'I oj' Ihl' H('dill1l'llt ('HI'I'it'd hy 1II'I'0.Y0 !lows ('OIl1PS 
froll1 Hiollg'hillg' 01 Iltl' I\I'I'O,\'O wlIll::;, 

~Ol), \1.OIH'I'Ulm eOyn;",,)' OF 1<'11';),)1 \l\gAS 

Soil. IlWiHiUl'l' P('I'I'PIII 1Ig'!'H of lipId plots liS dl'II'l'llliJll'd 1'01' pn('1t or 1,11t' 
fOUl' ;mlllpling' <i('pIIlH hprm'l' fllld nfl('I' (,fI('h flooding Ht'HHOIl 111'(' pl'P
s('nLpd in luhlt' 0, 1n thiH diH('Ussioll of HoilllloiHI III'!', UH in tnbk 0, llll' 
t<'I'I1IS "floodpd" find "unflood(·(I," I'PHp('eti\'(·ly, :11'(' uH('d ns npplving' 
ill thl' full of a g'i\'pn yt'III' to [I'pnlpd plOl~ tllnt. linn' nlld hayl' Ilot b('PI1 
(lool\(>d in thnt ;Yl'ILI' and us (,olltil1t1il1~ to npply lo tll(' HnIlH' plotH (lip 
Jollowillg' HpI'iJl~, (I~I:-;(>\\'I1l'I'(' In Illis bulh'lin, dll' ll'['m "Iloodl'cl," 
whll)) n,pplil'd to fit'ld plotH, is S,YIlOIlYJ1l0UH with "U'pat!'d,") 

Soil 1l10iHtlll'P 1)('I'('('lltngl's in 1100ded plott; \\'l'I'P usunlly gl'{,llLl'I' in 
lht' I'n11 (hun thP~7 lind hl'('n til(' spl'in~ 1>1'1'01'(" or thun tllosl' in 1111
Ilood('d plo(H \\'('1'(' in till' full. TIl(' dntn ('('[!t't't t.hl' gl'('u!PI' dC'pt.h of 
wfIlC'r pC'Jletl'nlion in til(' flood I,d plots: spring' moistlll'(1 nl. tlH' S('<'OI1<1
and third-foot ((('ptlls WfiS t1stlnlly noli(,pnbly gl'puLpl' in floodt'd plots 
thnn in unIlooc1l'd plots, In lilt' InttpI' it. \l'IlH only slightly gl'c'nl('l' thnn 
in lhl' dH'ck plots, In contl'nsl, spl'iJlg moisture in UH' UPPl'I' 6 inl'hcs 
or 1 Joot of soil wns ll'"sin floo<l('(l plots thnn ill unfiooclNI plOLs, wh(ll'o 
'it WfiS llsllnlly. g.I'(lHtPl' in thl' sl.))'ing llinn it 11l.1d bpt'll tlw pl'('('C'ding full, 

This ll10is11l1'(' dill'C'['('[w(' in IIH' 11]>1>('1' In,\'I'I' of Hoil ',n8 l))'obably 
due chil'fly to til(' ~I'l'fItl'l' l'XpOHUI'P of tlH' HUI'l'U('PH of Il,)od('d plols to 
late wintcr and spring wiuds und perhaps in purl Lo Lt.,eil' lighter soil 

http:1II'I'0.Y0
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10·10 1011 IU·I~ 10·1:1 

Plol ',111,,1 snlllplIug d~plh (i'H'h~sJ _. - ~-


SprlnJ: Full, Rpring ,",ulI I SprIng: l?nlI Sprlllg I Full
I , , 

---...........,.._ ... - ---.,..--".-~ - - -----'-~--I --- -1-- -- .- ~- -+--.-~ 


Floodrtl; 1''''''1111 1'(n'rlll }'rrl'C/I( )', n'r/II Per,"'1I1 }" (('fill }>frI'Clli l'frl'l'llt 
O-IL_ •. , .___ _... 1f1.!1 ~2,() 12,·1 I!I,II' 12,0 .,, __ .. _.. 1,1,1 
r.... 12 .•. __ .... 12.1i ~1. I 17, I 20, II 17.11 ...•••. _... _ 15. fl 
12-2L___ _.. !I,!I !fo,1 17,0, Ill. 0 ISo; ,..... ____ 1.... _... ].l,r, 
2·l-:HL..... ~~ n.1 l1.flJ W.7' Jli.uf l!i.21~~p .. ~ .. _MI~~ __ ~~ .. ~ 10.3l 

u:~~~;;:,~;:o~ I>lul~.... _:_::I~>:[ ~:, :t~:,~~-I.~-~,s~ll .. ~;;~;:~~~~::!: 1.~;ji__._:=_.. _. 

0-12 .... _ ' 12.:1, H,O! 14,·I! 21.8 IS.li 8.,1 11.,1 ______ __ 
12~2·1...."... • ..___ • [1.0 t fI.r. II 15.8. la.·1 15.1. S.8 0.5 .---. __ _ 
2,1-;10____ ... __ ....., S.5. n.2, 11.5, 1:1.1, II.,I! 8.-1 8.0 -------. 

1 1

C1:~I~I:lber Of plol s_ •.•. -....... i~~~::- ..:. +"-;2.._1,~~~"!=-~-='_ ..~4-+ .. _~IJ 0 

1)-6....... !I. I la.21 8.0 I·I.!; S.B. n.l· 7.sl 7.8. 

(H2 .... _ • S,!!' 11.8 I II.U 1-1.8 1:1.0 fl.l: 7,8 11.2 
12-2·1.... ... . •• " __ ' . ••• 7.S: S.2 1:1.2 1·1. I lo.n n.1I I 7.5 8.0 
2·1-36.... _... --- --- ....... --..... n.1i I' Ii. 7 I:l.fi 10.5 i 1:1.1 tj.-I I n.li: lUI 

Number of Plots .. __ •___·_._~__ --..-I--D- --9-1-~9-1--o-I~1 ~_~ 1.0 I 0 
1 In tht) computatIon of foil a\'em~es, treated plots were clossed ns "nood~d" If Lh~y hnd he~1I nOOCINlln 

t.11l' Indlcatcd ycar, nnd flS "lInflnodNI" If lh!'y JIIl,I 1I0t her II nOOllNI In the IlIdlcnlNI YCIlI'; III Ilw "OIllPU' 
tatlon of sprlllg o\'crog!'s, t.n'IlIt'd plots W('rI' clnssNI n; "flooded" nlld "unnooded" nccorrling liS UI('Y hnd 
or hnd 1101. hcclI nooded In I.Im pncedlng year, 

texture in latcr yeal's. TIl(' f1ood(>(1 group always included the hea.vily 
silted plots, upon which the cover of vegdation had been reduced. 
Unflooded plots lay farther clown the flood plain, where silting was 
light or negligible und plant debris proteetecl the surface. :Moislure 
conditions in the upper soil layer of the check plots rcsembled those 
in the unflooded plots. ' 

The soil moisture content of all three groups of plots was high in 
the fall of the very weL yenr 1941, Ilnd, (·xccpt in the surface 6-111(,h 
layer, had diminished only a liUle by t.he spring of 1942. In 1942 
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only 2.6 inch('s of ruin feU during the growing s('nson, alld there was 
no flooding. In the aulunm of 1942, aftet' 9 months of s(\Y('re elI'ought 
nnd an entire year without flooding, soil moisture cont(,lIt to a depth 
of 3 feet had diminis]wd in all thp plots n,pproximat('ly to the pr('
flooding percentnges of 1935. The drought cOlltinu('d until late July 
of 1943, and the soil had gailled liul<' moisture by the spI'ing of that 
year. Precipitation slighlly grC'atC'l' than aYel'age and heavy floodings 
occurred during August and Sept('mbC'r. At. til(' fall sampling, all 
plots had r('gaincd some moisture, but the f100dNl plots were nol as 
moist as would normally have been expected from the amount of 
runoff th('y had rC'('dyed. 

Aug0l' l)orings taken 24 hoUl's after flooding, to afford comparison 
of depth of p('netrntion in .flooded plots with that in nearby areas 
l'c('C'iving only ruin, gavc aY('l'Hg('s of 12.0 inches in th(' forl11('I' and 
2.3 inch('s in th(' laU('l' fot' fill floodings in 1940. COl'l'L'sponding a,\'('I'
agcs in 1941 wel'(' 48.7 nne! 11.7 inch('s. After the' storm of April 26, 
1941 (table 4), df'pth of pe'lwtmtion aYt'I'ngL'd 71.8 ill('he's in flooded 
plots, 33.4 ine1ws in n I'('ns not floodpd. 

W.\'I'EH AND SEDIMENT IN GItASS AND CHOP PLOTS 

Th(' grass plots designnted fo\' irrigation received added water in 
the summers of 1940 nnd 1941 and in the spring of 1942. Owing to 
low precipitation on the conlt'ibuting drflillage aren, they received no 
irrigntion during the summer of 1942 01' the spring' of ] 943. The 
record of pl'ecipi tntion nncl irrigntion on these llrens follows: 

Period: 
Prr('ipilflliOTl 

1i",-II,....: \ 
Irriltfi/iorL Irflier 

·{;/lchf.IotJ 
S{'(Jimrlll 
(i1l~hr.') 

,Jnly 1, 1939, to .Tunc 30, 19·W. __ _ n. II 0 tJ 
.July I, 1940, to .JUIl(, 30, 19·1l .•.• 
.July 1, 1941. to ,JUII(' 30. 19·12 ._ 

I!l. !)·I 
12.7G 

36 
72 

? -_. n 
G,7 

.Tuly \, Hl42, to ,JUIIC 30, 19·13. G.71 0 o 

Of t1lf' tolnl pn'eipitntion during thC' year lwginning July 1, ]941, 
]0.15 indll's o('('uI'l'l'd bpfol'e Xoypmber 1. 

EXC'l'pL for lhrpc' G-illCh il'l'ignt ions giv('u the "aU flow" plots during 
th(' fall of 1!H1, tlw ('rop plots l'(,(,(liy('<1 nil th('iri1'rign,tions just b('fol'e 
01' during thL' growing s('nson, Tout! yendy npplicnliolls of water 
in lhe "nil flow" plols l'nngN] from 18 ind}('s in 19:~8 Lo 114 inch(ls in 
1941; thosp in [hl' "sl'l{'(:lNl flow" ]llots, from] 8 illches in1 9a8 to a6 
incll('s in 1941 (tnblp 10). TlH'sl' ynlups includC' lll(' ~wdilll('nt lond. 
TIll' itYC't'llgC' I)(,I'C'C'ntflgC' of s('dimpnt wus within the measuring ('1'1'01' 
for sediment-Ind(,1l wHler. 

Avcrage sNlim('nt contpnt, by w('igh!:., of alToyo wal:et' received by 
"aU flow" crop plots at OIl(' il'rignt ion rl111gl'd from 0.:30 Iwrcpn I for 
rUllofr from mell ing snow 10 30.95 P('\'('(1 llt 1'01' llw l from n hNI\'Y min. 
FOI' the s('l('ctcd nrroyo flows, s('d in1('n l I)l'n'l'Il1 n.ge vn rit'd fl'om 0.30 
to 15.80. Five-yen.!' nVL,!'ngl's of sl'd i 111<'nt eOllll'1l t of \\'n (PI' given the' 
"all flow" and til(' "seh'e(C'c.! lIow" plots W('I'(' 7.01 and 3.46 prrcent, 
respectively. Annunl n,v('I'ng('~ for tbe "illl lIow" plots rnngNl from 
0.55 pC'I'cC'nt in 1942 10 8,88 pl'r('('nt in 1940; thosr for lIH' "spl('cted 
ilo\\''' plots, from 0.47 IWI'('PIII in 1 n·t2 to 8.5:') IWI'C'('lllin ! 9:3S. Depth 
of deposil nJtl'I' I') ,VI'HrR 1l\'l'I'Ugl'd 20.8 indH's in plots I'pcciying all 
arroyo flows and '.t3 incheR in those I'cc~'iYing sl'll'ell'd ones. 
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l'ABLt} lO.-r.lllwlm/s oj wfllrl' (lnd sediment re('clued b!l crop plots t!'(,((/I'd 'wllh arroyo 
wa/a, twd !'('slIl/in" (/t'lJ()siis 

;" '-r=~~'IoTlgnl"'1 with 11I1110ws Plol~ In'lgal('d with ~,'It'clt'd (lows I 

'I'ot.nt ~ 
Ycnr pr(' ' 
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'1'(,lnl . 7, lit 2,'" I 21J..~ :1.·10 ' .l!lIi ,\,a 
I 

'In lm~ Ih~~(' plnls II't','r Irrlgnfl'd wil II allllull", II 101:11 or::, 
• Inchul('s I hn't' :l-IJl!'h Irdgnl ItlllS. 

3 In('\utl('s two :l-III('1I 11'I·;glllloIlS. 

, inf.'iud.,s t hrre IHlleh In'lgllt!OI1' IIIIplll,.1 un,·,· ('r"P ~I'nll'l II WII~ ('llI'c'k,'o\ hr n r...".'1.(" 


S!lll1plps of sNfiJll('IlI-lndpll \\'all'l' Inkt.'11 at dil1'I'I'('n(, stngNl of !l. 

flow in Ul(' !l.1'1'O)'0 fJ'um which \\'ntt'I' Wfls din'l'tl'd to ti)(· ('I'Oj) plols 
!l.l'e shown in figul'(' 12, At. til(' I)('nk stngrl or (low, tilt' s(,dillH'1I1 
content. WfiS 2(; 1>('1'('1'11.1; npPl'oxilllHtpl,Y 2 itOlll'S Inl('I', it Ill1d dl'OPPNI 
to 7 pe!'N'nL. This instn.nct' \\'ns hy no 1lIl'fIIiS IIniquc', 

'Vn,{('I' ]ll'I't'olntioll in IIH' ('I'Op pints il'l'igntt,d wilit s('I{'('I('d HI'l'O'yO 
flows W!lS no difJ'PI'('nl fl'om flutl ill till' f\\'o sC'!.S of plots il'l'ignll'd with 
('I('al' watpl'. In Ih!' plols ilTignll'd witit fiJI flI'I'OyO flows, pl'l'eolntioll 
Y!lJ'ic'd with soil tOlldi(iollS fllld (it(' sl,dilll1'l11 ('011 ((,II ( of (itt' \\'nlt't'. 
In !11I's(' plots till' {'om P"t'(1 I i HI,\' ('II'HI' wn.lpl' of ! ite spl'illg .flows, 
put. on soil dist II/'Iwd b,\' splldillg, dislt.PPl'lIl'l'd as I'apidly tiS til(' wnlel'S 
of lit I.' spl'illg ilTigations in litl' otitPl' plols, Witt'll lite soil was elt'Y 
nnd el'l1.ek('d, p('l'eolntion wn.s sinlillidy l'apid, WIll'n Ute soil WliS wet, 
tile wnt(,l' of('n stood in lll!' plol;.; 1'01' s('v('ril.1 dn.,Vs (/8). 

'Vnt('/' ('olltnillillg rnueh s('dinwnt, (Ispc'cinlly if tll(' s('dinl('nt; \\'as 
high ill the cln.), I'I'i1('1 iOIl, took ('ollsidl'l'Il.lJly IOllgPI' to PI1 ll't' t It (I grollnd 
thlln WIlt.('/' wi til l(':;s 01' ('On.I'S('/' sl'd illwn t, ('n'l1 lIwuglt tit(' soil "'lIS 
dl',)' at LIt(' time of n.ppli(,ll.tioll. DlII'illg tile vPl'y wpl SlIll1llH'I' of 11)41 
t,lJ(' 1100dings W('I'(' so dos{ll,\' splw(ld !lInt, nt tillH'S, lite plot :;ul'fll('('s 
did not elry Oll (IwtW('('II ! it('m; !l.lld. owing to till' linl' ('xl 1Il'P of (itt' 
dpposils ill tllp plots il'l'iglltl'ti \\·i.III n/'/'o,\'o Wlltl'l', IHI/'('olntiOIl in these 
plots wnR I'P(n.l'dl'd to suth nil ('xll'lll [itnt \\'n.lI'1.' In,\' on Ut(11l1 for sey
ern.} IIn.}'s nt il Jinw. 

TEX'ITHE 

Till:' PI'('\'niling (.(IXltll'(' of tllp :;oil of till' flood(>d fit'leI flr('!lS ut all 
sampling distallC'('s bl'low 1I1C1 spillwfI.Ys wns eln.y in 11)35. By 1943 it 
lwei chllngC'd to sandy lonm III ]25 fN'l bC'low Lilt' spillways, to sundy 
e1IlY 10nm aL G50 fl'e'l, and to clny loam at ] ,000 f(,<'t fllld nt 2,000 fpet 
(inbl(' ]]), At. fl· di::;II1IH'p of 1,500 feet bdow '"l' spillwllrs, tlte soil 
was sLiIl clay, buL tlll' sune! eonLCll1 hnd risen [1'0111 3'1.8 to 4S.n percent_ 
Through) 941 henvy deposition oj' sund WitS lilllikd to the first 1,500 

http:spillwfI.Ys
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Filii HI. I:!, Saillpl,,- III' -,·diflIP'd-!ad'·l! 1I'11I"r I'rll~lI -q""""il"" I',!'" III' IlIl 11I'I'''.'''' 
1111\\: \11, I, fl'lllll IlI'nk "f II 'II. :!::lO [>. III" :!Ii 111'1'1'''1,1 ·"dinll·, 'n ""i'.!hl: ;>: .. 
;,. :.!: I;' 1'. HI .. II 1"'/'('1"11 -,·"i'llt'ld. 'III, Ii, ;1.1() 1', In .• t:{ 1"'!'t"·I.\ -,·,!iIlU·lIt; tlnd 
:\u. It- J:;J,) p. tu .• 7 JWn'f'!ll ..."dt'llf'!d. 

1'1'1'1 11I·low till' "pilhl:lY"" Illl[ hy I!ll;; il 1'(,:\l'llI'd nppI·(j:\illlntl'ly 
.j[)() 1'1'('[ l'aJ'IIt!'I' dO\\11 111l·lIood plnill"" 

'I'll!' "l,dillll'lI[-lat!l'll 1\:1[,'1' 1I ...!·d [0 il'J'ig';I[!' [Ill' ~I·a .....; nlld ('roil plot,.; 
dl'op(l,·d It ['III1"idl'I'uh[1' pal'l III' il", ":I lid rnll'ljol1 ill [IJ!' :2.1Hl[I-l'oo[ di(('h 
Ilu'ollQ:\! IIIIiclt i[ nOI\l'd In [1I1'1ll 1'1'11111 [Ill' :tI'I'O\'(J, Tid" 10';"" or ":lilt! 
(':11"'1,;11111' dl'I'(I-ih 1111 ill!' pllll" 10 hI' III' \1'1',111;'11\',\ 11':\[111'1', 

III Ihl' ~l':l"'" plll['" jl'l'ka[,·d \\jlll "'I,dillll'II[-lndl't! \\1111'1'. til till' ('Illi oi' 

:2 \1'lIl'" 111'11"':1[1111'111. [Il!' "aile! rnll'lioll IIi' [hI' ""illind t\(,I't'!'H"l'd !'!'Oill 

Iii III :i:l IH'I'I'l'll[ 111111 11)(' I·b.\ rr:l!'tiol1 Iwd il1l'l'I'II"'I·d !'I'Ulll 1:-. to ,\'i 
P!'I'I'Plll ([alll(· 1:21, 1~1'I'nll"",,"r Ilw II!':I\.\ [1'\[111'1' or till' dl'po",i(", tl)(, 
"oil da[n lind til!" \('!!l'ln[iIJII dulu i1'01l1 111(·,,1' pln(-. lin' '·()ll1jlllrnbl(· [0 
1110";(' Il'Illil till' IOI\!'I' IHlI·[iO/l .... Dr ill!' 11I':I\'il,\ .... i1ll'd lil'ld lIn'lIS lind [I) 

[hlhl' frolll tIll' l\ .... illll'll·,·" ill \\hil·11 11I[I'I'II11·dinll' 11'1'11[1)11')1[:-; \\'1.'1'1' 

Iqlplil'd. :\() l'hlll;~I''' of -.oil 1[·\tnl'l· lljljll':Il'l'd ill 1111.' !!1'11";S plllh il'l'i
!lllll'd \Iith 1'11'1lI' II 11 lI'l' 01' ill 1110.... 1' lIo[ iITi!!nll·'1. 
. III 10:;--. i>1'['Ot'C' [1'1'(\[1111'111. lh,' "':llld ('!llltl'nl 1lJ' IIII' ..;oil 1lJ' [1)(' ('I'OP 

ploh \\;1" hi)!l1. l'IIII!.!:ill)! J'1'1I1l1 ,il [0 71 IlI·/'I·I·Il[. IIlld IIII' !'Iny {'OIl('I1[ 
\\;1-. IlIl'<iilllll. I'tllI)!ill~ frolll II; til :2.i PI·),(·I'II[. I~y Iql::. ("('';lIlld 1'1':1(,

[iol) hnd d('I'['('lI"f'd to all H\I'I':l~{' !If ;;1 IH'I'('I'1I1 ill [Ill' pill!'; [n 'n[l'd 
\\ it" :]11111(' HI'I'(l.\ollo\\" ulld [0 OIIl'IlJ';nl/H'I'I'I'II[ ill [1111';"(l'I';I[('t! lI'ill1 
...{'I(,I·tl'd HITO\'O 111)\\", alld [Ill' (']:1\ !'nlt·[ioll or [II!' ....oj] of ('111'11 or 
1111'''(' g)'()lIp .... ·of plot-. hlld ri"(,11 10 llil H\ ('l'ngl' Ilr InOI'I' IIHlII :;:-. 1H')'('1'111 
\(abll'l:j). 



"h .,-.,-.' '\'& 'F:" 

TABu),; ll.-'l'exture I of soil on the 8 jlood plains at differcnt distanccs from spillway during 9 years of flooding, 1985-48 ~ 
Slit Clay

salllPllngl Sand 
Plots Slt~5 ,------- 

1935 1035 10H 

1013 In~5"J~;~.J._~~~:-'~I~1 193; J~I~ 

~ 
-i---- ___"___ '_~""__W< ~ i 

Treated plots at IndlC3ted dlstancl' (rom I I . 
__ 

liplllway: RUml"'r, p"'(','/lt t Pacelli' Prrall/. .PerCt'lIt Per~eflt I Pf'TCt'lIt I PerCf.lI! J>en"clIl Perceut Percell! Percellt ~-~ ~ 
mo t"12.1 fcet...............................1 .j \ 4:1.S I 5:1.3 71.2 67.0 23.0 I 20.4 14.7 13.1 3-1.2 24.3 14.1 


0.10 fc~t........__ • __••••..•.•.. _.... 31 !!!l.S 37.U till. I 57.5 32.0 I 33,S Ift.S 22.1 37.3 20.3 17.5 a4 
 tl:l
·1:l.1i -\1l.0 :{S.·I ;~1. 2 :17... 2 34.2 :11.0 a2 

l.flOOfcct.............................. 5 31.S 3'.U 5~.2 ·IS.U ~1:~ ! 27. n 1:1.5 16. :j :17,.2 34.5 34.3 KS t' 
2.000('.(~t................ __ ...........1 4 :l\J.O :12.4 ~O.• :ii.7 i 21. I I 29.0 : :-J2.5 ;W.O 37.7 ·16.2 as t" 

I.OO(J(~ct_.................... _........ 1 I 21.0 ~5.S HO.:J d_ 


3.000 f,·H................. ............ 1 111.·1 1r..·1 •. 3 12.-1 ' 50.0 31.0 ! ~::!' ·19.0 :13.0 fJ3. (j 59.0 ao l"l 

3!500 r(ll~t.... ~~_~~ ". ~ ._ .. ,. ....... ~ ... _.. "" .. ~..... 2 ·t5.:~ a·t [) 7~S :!lUI' 2'2. n ~){t 7 35.2 20.0 ;)2.1 :I~.~ 57.0 ~4 


O.OOO(I~el............................. 11 411.·1 41.0 14.5 :10.11 2:1.2 2.1,0 29.2 ~O.O 36.4 .10.6 56.:1 mo 

10.000 f,·c!. __ ...................., 1 Ir..-I 21.,1 22.0 2.1.li 11.0 12.8 1(1.9 It;'5 us. 0 li5.S ftO.2 mo ~ 

13.000 (('(·1;.... _._.................... I I~.n Ii.!> 1:1.5 tn.O i 18. Ii lfl.O 11.0 23.4 f~l. ·1 U6.2 74.0 m6 

16,000 ('ct... ....................... 1 I no ~,;.s Ill. i 2:l.1i 10. i : II. U 1:1.8 .18.5 lii.2 59.r. 75.5 • 0 .... 


, I , o 
Check 1)101 s: .• " • I.II ' ....

Sol I,extul(, h,u\ ~. .. ......... ____. I 5 I 3S" 41.1. .11.1 'j', ! ' "1 ., I "1 8 I 27.11 2:1. a :m.s 37.1 41.0 37.4
~ • ~ 1. i .... ~l -. ~ t-:I 
Soil t('.ttl1n'.lIght.. __ ••• ____ .•.•••__ '1, U5.S _ nS.·1 ti7.S flU, 15. i 11.8 ! 12.2 14.2 IS.5 20.1 10.0 21.6 

_._I_~____--, ..'  ~ 
1 DlullIN('r mnges, III mlllhnN,'n;, n'pr~$"111('(1 Ill' soil ela~silkil1Jon: ;;nnd, 0.05 10 2; ~J11, (l.OO; 100.05; clay, <0.005. 
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Water tr~ntnwllt 

TAl3I.l' l3.,-Soil textllre.1 os dl'lerlll;ncil frolll .wltlplc.~ takcn til. the swing, of crop 
plots 8l/.bj('d('tll~,!::~ig(/ti()n in 19_5_S_--:.i_8_____-,-____ 

);011 (,r "nil nnw" plot ~ floll of "s('II'ell't! flow" Ilni!!llIl',1 wlill plOI, '\rrlgnt,'\l wit h ,-
Soli of 

Yenr T~'xlllre elnss UIIITTI~nlctl 
~(ldhllt'llt.. ~NUlIll'nt .. plotsCh'ur ('1t'!lTllldrll lad("WtlH'r wnl(lr\\'nhlr wnwr 

:1'1 rrllll ]>(ro-"I Prr!'flll J>(Tl!flli Prrcrllt 
Hi. liS Hn.VfJ flli(),1 0" f,~ 57.:J7 
I:tl\.' (,(,7;; Hi.2·l ICIa IS.la 
Is.:11 W,'2ti , ilL I~I IS. ,:\ ! 2·t·m 
)!'• • 1 Iii uK lit 21 Iii r':i ~J().·15 
r~t r':l tin. it' ! 

52, If.! l~l2"2. "n.51m,\ II.:\S 10. ·10 I;/:. 12 . IS. i8 
!..~'-6·1 t\,!J!? 27.[,(1 I~, fill ~~••ilS 
:r.tV2 15.72 ?l.UU la. ;2 10.Si 
~I.·~\ Iii. H.'i [,2 -12 I~i. ~~l 1;2.0a 
'!'i. ,,10\ \;'.:11 21 III 15;1~ , 11\.:17 
~:t '7 Itj,Ij.,!\ 2(;.1:1 IKfiiJ , 21.58 
:;;1.1." 1:1 :\n ~'1. ·1\ l;,u3 IS. 1·1 
1;1 ,,' (i;";, r..s ;nm ti7.aa GI.50 
~;.i. ·HI 1!i.:Ui !!;.fJ7 H. ,; 1fI.115 
:..(t ~.H Ill. liS :~U. ~!n 17. \Kl 21.f~\ 
:{~t :'2 J;; ~11j !..>!I. '9 11..';7 IS. ~~j 
.t!.o;{ liIi.as ;t:1, ;~j ns 1:1 61.75 
:!'.! 7;~ 1·1. f,!! 2'J. til nw 1r..:17 
'5. :"12 I~t 11 HlJ2 1\0; ~2 21.S:I 
11 :t~ 17,11 :t7.IH Ir.. ;~I IS.•()
;;i j}(1 Ilti.70 3U 111 Iii. fiU 61.5:1 
21. r)(l H.·I/I ?.:!.an H.2:i W.02 
;1,10\.:10 I~. !~l :".m 1';, 7:1 ; 21 ..'>:1 
a;.r~l If,au :I:J.~(I 15.:10 18.·10 

FloodingR of I \l;HI, [he lil':,t .n-HI' wlH'1l $('\('('[ioll or flowR ,,'as Pl'IH'
li('(Od, C'iUt:,ed no soil-t('xlul't' ellllnp;<' in tlt(' ('['op plots ll'('rttp<l wilh 
st'\('('tNl n1'1'oyo nows. A mill'hd d('('I'NIS(, ill the' snnd ]'1':I(,tiol1 fllld 
i!l('n'nR('S 1n 'tlIp !:iilt nnd ('Iny fl'lH'tiolls O('('ul'J'pd in th(' plots [hnt 
l'('('('ind nil of lli(, nlTOn) flows. 1n 1!l40, In'a(nH'nl witlinlTOYO 
WI\lPl.' ('flU!:lpd n gflill in. ('fn~' in ttl(' "all flow" plots :lnd. a. lllHl'kpd gli.in. 
in ('In.y in till' "spl('('u'd fI(m" plots. III H14:1 it h/'ought ahout n light
('ning of tiH' soil in [lip "all 110\\''' plol:-: 1)111 lilll(' or uo ('llnng(' in tlie 
ollH'I'R. 1'11(, nppal'C'n( ('liang('s in 'l!l4:-l, n. ~ct'nl' ",hpn no il'!'igiltions 
W(,l'l' made, 1l1lll tlw smnll dif\'L'l'l'I\('pt\ in lh(' l'I.l'lU·-,YH.lt'l' plots anti in 
til(' unilTig:1.tl'd plot:=; 111'(' n1tl'ihule'd to sllmplillg ('1'['01':>. 

Although by till' ('lid of tlit' fourth ."('Ill' of tl'('ntlll('lll thp soli t('Xt/tll'!' 
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was similfl,l~ in (hp two sets of crop plots ilTigfllNI with Ilnoyo watpl", 
ditrp1"pne('s W(,I'p obs('n'fl,blC' in thC' fi('ld. Df.'(,p ('I"ocks W(II'p ('011- • 

Spi('.llOUS in th(' soil of tiH' "1,,11 flow" plols but not in thal, of thp otll('l" 
sC't, Till' C'1'fl.('king wos pl"obnbly dill' 10 puddling of lhp soil ell, IIs('d hy 
thp slflllding of 1IH' woll'!' on tIl(' sudn('p for' long PNiods, In H)4-2. 
Whl'l1 th('I'(' \\'Pl"(, no summpl" il'l'i crntions puddlin(r mov ho,\-(' I'('sultpd 
fl"om lhl' J'npid slIC'(,l'ssioll of !IH~"'spl'ini il'I"igntio71S ('()lIplc'd with tll(' 
much gl'l'nt<'I' (If'plh of ht'Il\7-1 ('x! tll'Nt Il1n,l;(,l"inl. 

.In th(' Ivsi I1W [('I'S, lllC'('hnni('nl flI1l11\-S(,8 bdol'p nnd nft!'I' 1I'('atn1('nt 
showNl no·signifien.nl ('hang(' in ('oll()i~ls in tIl(' fil'st (i-in('h lnYt'1' of soil 
ullci('l'lying tIl(' 4-,\'('111' d('l)()8il a('cumulntions (Inbh· 14), ' This ill
dien,t(ls thn,t colloidal mntN'inl hnd not. IH'lwtrnlNI til(' ol"iginal soil 
Pl'I'('('plibly, 

'fA 11\.\': 14 ,-Perren/1I01' of ('()lloirl,~in lop fl 'inrh('.~ of orioilllllillsilllrirr ,~oils IIl1drr/yillO 
dt'po,~il,~ 1'(',~lIltill!l.rro/ll [rwlllle III !/'l'lh I/'II/lr htl/'iny rt iiO-pir('('1I1 {Ii!l ll'dyht I t'ntl/rlll
oJ 1$/"I/illll1Jl (tilt! ill IIISil/lI/t r .•oil!! /1'1'/1/11/ with ,hl'tlll/,,1 11'11/11' IIlId rimf I/'ltft.r 

Tr<'lIlllwnt l!Y-I!1 1!1I11 WII HH2 19-1:1 

I" •100 Il<'n"nt sml<1 Is.:,! IS t Ii r. 17, f) 

.<;(lI"·n~'1l1 ~lII,I, 2(1 pHI'f'nl ,-l.i, )-..- 1', 2 )", , - l~ :2 t~ II 
r.o p('n~'1I1 "Int!. ·llIl,,·r('t'nl ('In" )" - I h .. l'J \~.II )~ 1 
41l lK'rr('ul 'oi\II,l. 1.1 I"'r('t'nl rla~ 1- • JI' :. I~ 'I l~ t. I, ~" :!O {,,'n'('1II "lillI, '-11 !,,'rl','nl rillY I" - " ., h7 1~.liI' " 
J)(,('!lIH!'<! W:lI(' r. . 177 l~ 11 ~~, ·1 b 1 J, 'i 
(,Iror wnt,'r ,- . I' I I" I I;, n 1;5 

OIU;\ '\ Ie \, \'I"I'IW 

Din'I'( pel n1'1'0)-0 wn 11'1' ('ll f'l'il'd I() Ih<' -,,]>I'PI1< Iill)! n('PHS In I')!<' q IInll til it''; • 
of ol'gnniC' d('hl'is ('ollsistillg of IlI'llnciH's, ('OIlP";. 11'11.\'(''';. :lnd millll!!' 

fl'l1gnl ('II I,.;. [11 !!PIH·I'nl. Ihl' Itt!'!!!'. hl'IIY), piP('!'s spltipd Oil! IWIlI' til(' 
spiU",;lY; but fiJlt'. li!!ltt mn.1Pl'inI WIIS l'1l,I'I'i('d 1ll\1('1t fnl'tll('l' down, A 
Inl'gl' lIow ('n.I'fwd Illut'lt of its <ll'l>l'is \\'('11 onto IIt(, lIoud plnin. \\'bpl'('(\s 

11.110\\ ('oY(,l'ing only H fpw \1('1'(,"; h'ft its ('nlil'(' loud. in lit!' lIpPl'l' piU'! of 
tIl(' ]lInin, 

CltnllW's in tlw ol'!!nni('.mnllpl' ('ollll'nt of th!' soil of (1'('11\(·<1 npld 
I1l'{'itS (iiI hlp 15) W(,I'(, nppnn'l1 t1,'- !!onl'lH'd by ,;(,\'pl'n,1 fndol's ilwl uding 
di;.;lnll(·p fmlll spiliwlIY. Illilount and 1(';.;:1\11'(' of s('dilH(,11I (I('pusit. nllt! 
n1l!ulnrity of flooding. 

T.\Il1.~. 15, ('lllIllgl'~ ill (JrYllltil'.IIIIIt/lr mll/ut! of ""iI of ,1i.ltI flrt'(!S in rr/llilolt 10 
,li"III/I'" ,tWill .</ld{l/'l/1f 

PInt ... ('ll.1.nc:' s Crunt H'.~;i \'1ihlt'l 
.\ \~'r.J:':(' 

1~.r·', \~lhk 
1'1\1 1',11.1 

'rrrnlt'd, III 1/II1Ir:,(,'.1 ·Ii-Ialll" (I'IlU "I'lll 
W(LY: ,\"u. ',t r I'tft, tt I'/Turd /J, to ,nl l~tTt"t III 

i:.'f'I,IKWI fePl IU" Il:.!:} It 1';011 +11 H'l, 
~I';.XI :!.IMKI f,',,\ 1 B:! It. t 0;. +>.l!t 


3,!KKI :l,r.K, r,·,·, :!" I hi +. It + 'c\ + d.,-

1i,IKKJ r.,.·! I I ;1' .. +.1H ... I:! 
. " 

.~1II,IXK'·I",IKK {I'd ! To ......! n on 
('\1(0('), 

~lJIl fiixtut'l' twa\ ~ 111" 17 III 12 
Soil l4'xlufl' \l~ltI ..'., +.I~I +.lli ".11 • 

http:no�signifien.nl
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In soil snmplt's tnk('1l 011 tilt' Iltl'N' flood plnin:-. in H):~i5. pt'I'('t'ntngp 
• of Ol'gnnie mnU(,I' was ('Ol'I'('lat('<1 (0 SOll1(' l'x\pn( with soil {l'xl lIl'P, sinep 

tIl(' snndi('1' tht' soil. till' 10Wl'I' wns tl\(' IH'l'c'('nlng(' of ol'gnni(' mnlll'I', 
This {,Ol'l'p\I)lion 1ll'l'sis\l'd ill lulpl' ,\'I'UI'S ill til(' ('h('('k plots. nlthouglt 
til(' lightl'l' t('xt\1l'('<1 soils gnilH'd nnd thl\ hNt\'il'1' U'xllll'pd onl'S lo:;t 
ol'gnnie malll'l' flnbh· li")I, In till' !lood(\d plot:; a,OOD 01' :{,i300 fl'('t 
h('\ow 111(\ ;:;pillwHY, ol'gnni('-lllllu('I' ('on\('nt of Ill(' 'loil ilH'l'l'l\spc\ 
('onsidl'I'nhh-; nl ~I'(,HIl'I' Hlld I(·s::; di::;tnIH'{''';. gnins WPI'P Illtf('b sll1nllpl' 
nnd "onw his::;!'s w'PI'P nppnl'l'J\l. In tIll' Iil'st Loon f('PC wlwl'(' tlH' soils 
h('('tmll' nUI('h snntiil'I" tl\(' lWI'('l'nlllgp of oq;Hni(' rnnt 1('1' \\'11::; Ipss in 
l!l:~X 1\1\(1 ill Ul-n hut f'(\gnilll'd its (H'igilllll Yil'\IIP In- l\l.,!;L Slight gnills 
WI'I'P I'('('ol'{\(·d in tl\l' ] .iiuo ~,O()()-r()(;t ZOIl£', \\'\tl'rl' till' I ('xl \1'1'(' (if tlw 

dl'posit wus nlH)!11 til!' snnll' Its thul of tltl' OI'igilllti sni\. .\..1 li,OOO fp('t 
t hl'l'(' WilS It loss 0(' n.i'i' Pl'l'('pnt in ol'gn nie mH t\ PI' hy 1n:~s, but tl}(' I !),t I 
fwd H1J:~ \'itlU(',; \\"{,I'l' ..;Iighlh- high!'l' lltltll thnt 1'('('Ol'(I!\d ill IO:{i5, 
Olll~~ ;:;mull ('hn IIgps tool( pl;wt' iH·low t his point, wlll'I'{' flood ing 
O('('uJ'l'pd in ol1h- ·1 of t IlP n "PIli'S of tItt' '::1\1(1\- n lid Iltl' fI()od WH [PI', 
Itltdll'f lH't'1l fiLtl'I'pt\ thl'OlWli l'plntin·h- IWI\\": trl'nss 1'01' disl!lIH'P:> of 
fl'om 0,;") to l.;") mill'S. no ~lIlg('r cnl'l'ii'd nn~: h~( till' lillpst 1l1:1tl·rinl 
ill SllS]H'l1sioll. 

• 


P(,I'!'l'nlngl's of Ol'gnui(' milt (Pl' ill till' snrfH(,1' Ii illelll'S or soil of tlH\ 


gl'l1ss plo(s tl'!'ll\t't\ witlt ('It'lll' wntpl.' nnd 1I1')sp tl'l'nt('d with s!'dillH'nt

I:tdpIt WH.tt'I' dilJI'('(·d in 1\I-I~ and 1\]·1:\ (tnhl!' Hi l, onrlll1i{'-mnllPI' 

('Olll I'llt of t11(' snil of t IH' ('lp:ll'-W:lll'1' plo(,; shol\'(·d t I'l'llil..; "il11i1n I' to 

tho,,(' ill thl' (It·~- plots frolll 1\1:1\1 tn lU-~:L Tit!' ilH'l'l'n,.;p In tlH' plot,:: 

tl'pntl'd ",ith IU'l'OyO WIlII\1' i,.; nttribllt!'d to d('('ompo..;itiol1 of hUl'ipd 

gI'U'::S(,S nnd of ol'gnnip dl'hl'i..; ('HI'I'lt,d to Ill(' plot..; 11,'- thl' npplip<\ I'll IlO fl' ; 

nnd (hp jll('I'('USPS in til(' 1II1il'l'ignt(·d plnh nnd Ill!' ('ll'HI'-WHtpl' plols ill 

I!l-l~, 10 	dl'('Olllpositioll nr \'I'j.!;!·tniiolllli (khl'is t1ndl'1' tIlt' inlllll'lH'P or 
t IH' "PIT wpl w('at 111'\' or I !I-I:tl Hlld 10-11. Tbl' d('('I'(,IIS(, ('rolll 1!l"!~ 
\'nhll's(;lls('l'\'pd in nil pints in Ill.,!:; i,:: HS('l'ilH\d to tit!' 1:--'-lIHllllh drought 
thllt p(,(,('('d('lllhl' 1\1.,!;1 Slllllplillj.!;. 

•\..\thouglt Inrgl' :tIllOl1tttS or lH'j.!;Hnic (IPj)('j..; \\"l'r(' (':l1'1'i('<1 10 ('rop plot:; 
1l\~ HITO,·O wntpl'. jlll'I'PHS!'':: of ol'gtllli(' 111:111!'1' in IIIl' Sl1l'r:\(,(, {\ illclH's 
ofd('po~jt in 11t(''':tll How" plo!'::,n'I'!''Slight itulll\' Ii'l. 'I'hi,,('olltl'nsts 
with ('('slIlt:-l in tit\' 1i('1~1 lllld lb,' gt'ltSs plots. WIt('I'(" with 1l(\I\Yy
l!'xtlll'pd dp(losits, ol'g:lIlU' Illllllpl' jll('I'PHS!'(i. In til(' ('I'OP plot,; wh('I'(' 
;:;pdinH'1l1 P\'PIlIIIHII~- 1)(1('11111(1 '2tl..''; illt'\H's tlpl'P, ol'gulli(' mutt!'l' in :;oil 
lllld(,I'h'inl! Ill(' (l('posit dilllilli..;\tPll ('rom 1.ti~ fWI'('!'nl in l!1;IS 10 (),S~ 
Pl'l'l't'Il't in 1Il.,!:l. TI.lt· ('Ol'I'('SfHllldi Ilg Pl'\'(,Pllt :1j.!;('''; rOl' I It!' plo ts ['('('l'i dng 
similal' 11I1101I11tS of ('1('111' "ntl't'W!'I'!, 1.1.1 nlld LIli. 

Th(' ()l'gllllh'-mat tpl' ('Olltl'1l1 of till' sllnd ('ompollt'llt ·()f till' rnixtlll'(ls 
appliml to Iy,::inwtl'rs ",us (l.Ox til 0,1.") (Jl'I'CPIlI :,lhut of t!w ely,'- ('0111

pont'llt. U);i 10 L I"! Pl'l'('Plll. Bllsnl :lI'PH o[ n'gl't:1l101l III th.'s<' 
plots ",us high in 1!I:W. u\'l'l'ngillg'2IJ 1)('1'('('111 ('OWl', and ('(lns('(IIIl'lItly 
top ~I'owth' \\'ns short. I.n plnl..; l'p('(,idnl! nnllurt! Ii-ill('h dl'p()sil~, 
this;;hol't Y!w·tntioll W:lS I'lltil'pl.\·ll11l'ipt\ Ii\(' iiI''';! .Wllt'. 111 ,.;ul'S('qll!'lIt 
SPHI'S, thl' dPll;:;ily of plnnt ('O\'!'J' Wll.~ j.!;J'l'll.tiy 1'1't111('('t\ ill tltl'S~' plot,;, 
tlt(' ]llnn!.s gn'\\' tllll(,I" nnd [lI'OIHIl'!.lolllll!'I," 1(,s..; plnnl 1lI1ltt'I'llti WH!:> 
bUJ'il'(\. In nlll>lll Ihl' I\m IIPlnil's! ('itlY tl'patHll'nt..; or Lilt· ,ill-pPI'('('II[ 

• ;;Pl'il's, bUJ'ying of Il'II"{'''; :llId ,.;[plllS \\ as a('('Olll(lllllil'd by H lll:tI'kl'd 
illC'I'PIl:-lI' of ol'gunk IIlUll!'I' in III!' oldl·.. t dl'jlosi,( timillg til(' first :{ 



36 TECfu'lICAL BULLETIN 1012, U. S. DEP1'. OF AGlUCULTURE 

TABLE 16.-0r{Jam·c-malter conlen/, ami sOllie eltel/tic(d c/wractcrisil'cs of tile surface 
6 inches of soil in !Trost plots, UI89~'4S 

C'nlrlum 
(,lIrbOllal~ 

Pel.: Pd. 1'<'/.) Prt, Prl. Prt. 
I , 

PII.,' plf.lUI: 0..14 0.[.1· 1.00; 1.IXI /I !~J .'!. 55 8.·11 
,II I . H ,I .12' 1. !!Ii . I.Hfi U)/i iUS 8.53
.11 .14 .].1 l,!H f l.t~1 1.lXI 
,11 1 • 13! • J.I .~ I, Tr 1. (It 1. n S.·\s I 8.. ..t5SA4 S.·\7 
.m .Ia'. l,l ,1.05 .!l~. .\14 R,.Jll S.a8 

An'mg\' ,. t.tfl .11 .1·\ .14 I. 1. 1.02 I.!H k.7·\ s'·lk 8.·15,- - .,,=-_.- ... ." ,.., ~.-
(,J(~.lr 	

.~, 

i
(lnlldi!. , l.Hl .95 , 1.110 .W .O'J .1)(1 .97 .00 •til ~.~.j li.5' S.!i!l•\Ikllll &~rnlol1 )'Oi .1.ot I • i~ 10 ,HI llti .OS • \Ji. Lm ~...j ."i.:..!i S.Ul)W~st~rtl whl.'al~ms<.: .,1 ..V2 ~ .70 .m! .11j) 0., LO;- Lt>', LIJ ~. ';) ,~, !;,~ S~8!jflIll~ grnmn, . · ;,4 1.l~1 ,sI1 .1(1 ,I~J ,II,'" .74 I.UI Un ~, ,2 .~.ti2 8.89Mlxtnrr... !Jfi 1.(15 i .';0 .111 .I~J . tli' Ln. I.ttJ tIl! S.7·1 ,t~l S.78 

--'~.'--,- ..• -
A,'!'mg!' ., .. .. _.11:':.., 1.00 [ .115 .~~~ .(~J .11'" •!IT I oz I.m S~ it! ~75 S.!;S 

·::~;'w-~~:':· ~~ ~ ' ___ --r - ....:'._::,;;:-: 
--.-~XOtll": , 

~.Onllptn .•• , , .. .;;,Z!! I .81 .13 .00 .I~~ .. "it; ~ "f' .7fi 'i.m <\i. 51 S •. 'lIjAlknll SUelilOn .It .76 •iO .13, .(~J .n7 .75 1 .70 .71 ~.:'iIi ~iJJ:S 
i 

S. iOWi'slml wb\'llt~ni;~:: .iO , . •SO , fI .13 ,m' .!~' ~ f,1 .7;1 • iii 'S..'lj )\.-11 H.!liIDlupgmlllll .. tin .·~l .ro .13 .m; .Hi .,5 .. 70 • iH -"'i.;Vi .'i.,17 ~.!l'2~1!.rtur(t... , .SO . Ii-! .1;;· 'S .(YJ .m . i5 ~ 71 ~ i2 ;Ui! S.ii() S. !lO 
A \·\·nlS\~ •••••_._.... ,'\1· 'i\ 72 .1:1 .O'J .07 .7fi .72 • j',~ s.rt.'i SoW S.s.~ -.- ...-~~.----.. -""'- .-~~~ . -'"------ 

yI.'lU'S, bu t inC'/'!':);';!'" Wl'l'l' Stnlllll'!' OJ' llll'king' in In! 1'/' clpposit;';. Ol'g'n ni('
mILt tI'l.' {'Oil {Pllt of t hl' oldpst li(J-pl'I'('pl.ll-l')n \. d.!'po,;i t ill('I'(':)s(ld only 
during tll!' IiJ',;t ~ YPllr,;; Ihnl of tIll' oJdl':.;t' ~o-PPJ'('Pllt-('lny dt'po;;;i't 
(\('(')'('ns('<1 gl'llt'!·nll.\'. ;-;imilar I'l·,;pon,;p..; \\'1'1'1' oh:4\'I'\'p!l ill thl' dl'posits 
of tlw :~5-P('I'(,l'llt nn<! tIlt' ~(}-PI'j'('PJJt ";PriP"; of watl'l'-,;oil mixtlll'(,s, 
C'x('('pl thllt smnll itH'!'pn,;\''; IIf ol'g:llllic' 111l1ttl'1' uPlwHl'pd in t1H' 130
'PC'l'c'pnl-f'lny IIlld till' ,'lIl-pl'l'('Prll-dny r11'(lo-;il'i ill ]!l.Jj nnd l!M:2. 

\rh!'n tit!' (\p(>o..;it \\"11':; us s11l1I!o\\" u'; Ii illl'ilps, thl' ('ilipf fl1(,[OI' in
flupnl'ing ()I'g:nni('-mntt!'l' ('Ol1\('nt of lit!' ,",oil WItS Ihl' lIJl)Ollll.l of blll·jNI 
yt'gl'llttion. Th!' ol'g:nlli(HHltt tl'l' ('onl!'llt or (hp S11l'fl\('I' .;oil of IIp!,p 
dpposits wns dpJwnriPIl( ('hh'Jiy Oil l\tl' ntnonl1l of ()l'~l1lli(' mil ((PI' il1 
til(' r('('shly dl'jlo,;ill'c\ 'ipclillll'Ilt. 	 . 

{'mrn 
ptt't\Item Ymr All /I()1~, ,; 11'{·£I·.1 il.,w.; 

"1",,
,;,,1111/0'111· ~t'()lIlWtlt*('J,':lr CI''llr~11lt-n 1;\110'11--"'-' 

I:I.!S Iii< 1. I.~ i i:! 1.2:1 0.80Ol'j;!lulc rtmtt\·r !"'rrt·nl { 	 l'tlt 1 !'.: 1 21 I ;~\ I ~I .7tlltH;; 1 ;I~ l.l~ I 12 I. ;~;I ."1

I
1'(" I;!. -.;, 1;!I,l 1;; II 1,','1;" Ii. It
\'-1.")1,' tf '.iU 1*' :..~ '; ·hl 'f,7:! 4 ;111 

~ltmtes._____..,_.__ P. fl. m 	 I:HIl ": "14 -:-11 ;, h." '\ H 7:tO
I'HI ~, h~ :1#1."'.. -: tiCt t~Hj '2.26 
I~Jft ;i,!'15 :i..ltf .'i ,"".Ai a .ti2 :t .9l'}H Ii I~i lU.';1'i I~ :zti 1\l.\J. fJ.H 
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Owing to d{'('ny of heuvy yegl'ln t iOIl in the l.vsinwlp[' plots ['e('Piving 
no sediment, ol'gnni('-mu.tte[' ('onlpnl of thpir soil in('['('l\sNI with the 
yellrs. 

Ol'gnnie-mattl'[' l'ontNlt of til!' ol'iginnl soil u[lll('['I~'ing 1111 drposits 
in U;t' I~'siml't(>['s, unlikl' (hnl in thl' CI'OP plots, I'P!11nirH'd IIlmosl 
constnnl, 

Dl'tnih·d dntll. 011 orcrnnie mnllt"I' in 1,\'sinH'I('l' soils HPPt'HI' in tnbl{'s
45 tlnd 40, npPPlldix, l:"' 

IIACTEH[A 

In fit'ld nl'('n5, 1l1lmh('I'S of bflC't('I'iil dp('I'('liB('(1 simillll'l" in flooded 
and chC'ck plots during till' 0 ,\'pnI'S of OhSPI'\'ntion (tnbk is), 

Sum pIt's lukpI1 in 10:38 ind kn lPd that hHl'lC'l'inl populn t ions in tbe 
soil of dl'nillilgt' bnsim; W(,I'(, l()w~·':20,OO() to {)~O,OO(J Pl'I' g'I'nm of dI'Y 
50il--but thllt tho:'H' in till' ['unorr nnd ill dpposits thnt Ii 11 <.1 lnin Jor 24 
houl's we1'(' mn,lI\' limps hhdH'r Itn!>l£' Hl}. SpC\illH'nl lhnt hud lnin 
for S months in 'its 1l('W (,J1\'irOIlIlH'llt ('olllniIH·d {.iO,Oon bn{'tl'I'in, pt'1' 
grum of dn' soil,. whic'l! \\,:15 ('omp:ll'Il.l>h' to tht· nunllH'r in till' soil of 
the' rhPC'k 'plots, This I.'pln,(in·ly low IHllni>pr indientl's thnt, with 
l't'spl't't to I1Ulll\)PJ'S of bU(,(l'rin, ,wdinwlll I'I1pidly I)('('nm(' ndjus(ed to 
its Ilt'\\' ellviJ'ollllH'llt. 

Flooding PJ'o<1IH'('(1 no dis('PI'nibll' ('Irt'<'l on till' lIitrifying pO\\'t'1' of 
tht' soil in fil'ld plots (tllhlp l~). 

Thl' nitrifying pOWl'J' of lioils of thl' dJ'ilinng"<' bnsins, ns d(,(,J'mined 
ill H):~S, ",us low. TllIll of thl' trnllspoJ'tl'd lil·diIlll'Il( sllmpll'd 24 
hours nJt('r lh'posi tion n\'Pl'IIg"l'd only 1 {,~ 1H'I.'('('n t. .HI (II' lh(· li(ldillH'1l t 
hnd lnin foJ'::-; months, tllp Pl'I'('PlIlng"(\ of illlllllOlliulll rntii('nl ('0I1\'(ll'l('(1 
hnd J'i,WIl to 0 I ..1-- fll rthpI' t'ridl'IH'P thn t (11(1 c\('posi l I'll pidl,\' HSStIIill'(\ 
50111<' ('lIIlI'IH'tl'ri.:;( i('.:; of til(' unc\l'd,dIlg" soil. 

TAIlU) IS,-Hael/rilll p0]lulalion om/nitrify!'"g pou'a of 81I1ia/'{' soil of 8 .flood 1)I(dl!,~ 
in rclalhm fo rlis/aner fro/ll SllilllNl!l liurillC' .9 YCOI'S of jlooding, J[);35 4:3 

'1'olnl bal'lt'rla I";r gram or dry ~llr((yln~ poWI'rulIHnonlulJ\ 
~mu· '011 mdlral (,()Ilwrll'tl

Plots [lUng 
$1~"5 

t935 1~3S IUH HIt!! 1935 W3S HH1 10-13 

<~~"-""'~------'.,..,. '" 
Slllll' ,I!iI. .\II/. ,Ifi/. .lfil· IJer- Pa· PeT' Pa, 

llt'r lion,' lion., /io" .. /iQIl,' rrlll COlt "f111 celli 
Tn'llt~d J!10i~ nt fnrllt'a(.('d 

dlwlIIl'" (rum ,plllwlIY: ; 
125C(>t't 1.;•• u,m 11.70 II••W 'i'I.S :U.it H,a f)2~t)
.6.111(1,,'1 :1 " ~ :,;t ,61 1,I¥J .H Ihl. 7 r':i 1 12.5 l>S.5 
I.(XX) r,'\'l I 1 :lU 1,71", , !iH ,:I .. ill,n t~l. 7 H. :! "~2
},""XI [,'('1 .. ,tiS 1..111 .VI ~-,,-~') :12:1 lO.5 42.2!! '" 2.(){)(l [I'vl -I !')ol ~ !f; l.:!!t • tXt stU ,,;12 7,S tiO,O
a,I)(XI rl'o't } t.1ll ,ali . _i!l 12.>, HI, , ·!G,2.
3,('I(Xl [t~·t 2 ,[. Ii .m 1.,11 l.(~l .lll 15.0 12,11 4h,/i
n.llOO (,(.\ >';1 ,fil ,!!'J ,U:? lill,7 Hot! 2i.l (;0. Ii 
1O,O(lO (('(-\ ;1.7f. .[~l .,15 .f;; 1tJu.n au.'! ~>tI.2~". Ii13.IXJO rl~'1 !?~ ,74 .m .. 51j U3.U . atj~ u :lI,;', 2.';.1 
Hj.O()()f~pl U:! _71 .. ~ ,/i!j (Ittl aU.ti 15.1 ·!1.0 

('lwrk rlot~;
Sol h'.tlUn',lll';)\Y __ • !i 3.m HS Lao LU2 !)t)'7 23.0 37",7:A1'~ ,lioll tt·xtnn',lIghl.. ••••• 'J 1.1" ,7,1 1. I:! 92 S.Ui ,.' IU_G 2.5.S 

A wnlgl',I'Ill'ck plots._ \! !'?,:.n a~J:: L 2'1 liS 5i.[, :11.6 11~ Ii :12A 

A\·~ral;!,. Imlh'd 11101$.: 24 , 2m ~S4 1,111 , So1 lit.!J ;~~~'" 13,2 -IU.l--.--.... -"--;"~,--.,,,.... *,--'''~,-.''"'''.--<-",-,,",,,,-,,,... '-,,' ...·_c..~~_. 
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TABLE 19,-Baclcrial population of floodwaier and deposits 

NIt.rlf~'IlIg 
SeclhncnL I b~~~~~r\n (lower 

Sample cont(mt, l)(lor RrnJll (nllllllolllulll
by w('lgh l of dry m(lICIII

sCIlIlllcnt lOOll \'crted) 

re~>trmlt -;,:;;;;; --;:;;::e:;
W6t~.r nt. Il('nk of no'\' ••• __._........_•••••••••••••.•••••••-.--••----1 n, foO Ii, :I~'), 000 •. , ••. . •. _
Wnternt. Sllbslulll~ singes of snme now ____._....__ ._.__ ..___•____.\ .5,·1G i. r,;lO, 000 .._.... '0'" 

WnH'r nl. Nl!! of );Illne nO\\'._ ••••.. ..•••••••___.._____ •_______..__ ,' .J, (~) 10. iOO, 000 ._..._•••••• 
Dll1lOSIt nfll'r 2·' hOllrs........_........----•••••--.-----••••-.-.---.....-.-- : ?J, 1lOO, ()(X) I li,2 
Deposit nftl'r S rnOnl.h~:~:..::..::_:••••••- -.-.-- ••,-••• -..- -----'(..... ••.• i_:~._. :~ 

Xurnht'l'S of 1H'I'obiC' hn(,[(,l'ill in tlH' soil W(,I'(, 10wpI' in tht' gT1I1'l1'l plols 
JloodNl wilh nlTOYO \\'fl[('I' thnn in lhol'l(l f1ood!'(\ with ('INil' \\-nl('I' 
(tubl!' 20), TIlt' Il'lImbpI's in thp IIIlil'I'igntl'd plots difl'l'I'pd lilth' fl'om 
thos(' in 111(' ('It'nl'-wHtpl' plots, Highly signili('nnl difl't'I'('Ill'I'S in this 
l'('SPl'('t nV.lH'lll'l'<1 n.mong plot!; 5('('<1('<1 wit h difl'(,I'pnl kinds of gI'US5, 
('x('('pt Whl'I't' n LTO,rO wn \('1' hnd 1)('('11 n ppli('cl. As IIH' d ifl'('('('IH'('S \\,('1'(' 

not ('onsist('n t undN' dl'n I'-wn I('I' tJ'Nlt IlI('Il t. nn<l IIH' IWI'iot! of t I'('U 1.111l'11 t 
WIIS shol't, tlw \\'l'itl'l's IH'silnll' to tll'Il\\' inf('I't'IH'('S fI'01ll thN\l' 1'('sullS, 

)\('itlH'1' wn.t('l' nOI' sNlin1l'l1t nfl'('('t('d nitl'ifying (JOWl' I' in tht' gl'nss 
plots (In hIt' 2()). 

TAnI,T~ 20.-/3acter;o/ 7lo]lulafl'o/l !llld lIl'iri/!lr"ll pOWf!r 0/ MI.r/aCf! soU oj IlfllSS lI/ols, 
/[/8fJ-43 

, ---
i 'I.·otnt (l('rohh' hal'l!'rla Ill'r grom ! Nltrirylll~ IIOW('r (nllllllouitull 
i of My ,,,11 radle,,' rOUYI'rl(',\l 

Wnt.~r tr~ni m~lIt and gmss I ,.-
I 1939 1!1I1 lUI2 HII3 IIlI1 1013 
l_~_ 

;\fi/. ,\[i/. .\li/. p(". Pa· Pc,.. I'er.Se(\lrn\'J1\·llld~l1: I lio,," rflll "01//ir)IIl' liol/s c/n/ rrll/
Onlh'UI.... _•. _.........._.. ___••_ ltu2 11.3,1 i :I. as ~1.!I SII. Ii m.·' IH.!!
Alkali Mrl\ioll .. ,. ..........,. 1.1·( .~.I) 2.fiU S2.9 !I(J.'< r,~.., 51.0 
Wl'sll.'rn Wlll'lltgmss•.••••• , 1.:!:1 i .:i2 2. -17 ':l.l S'>.... Hj,7 111,,1 
nln~ ~rnllm•.. 1,:15 I ,:10 2. !.m 7!J.U Mll t Hn. "I 72.0 
J\UxtUrt'. _ l~!!."i ': .2:] , !'!.2!i 11:1.3 U;{.:i !~t 2 IlK~1 

~-.-.. '~"'''''J 

Ll!l ., 2!1 2.~.m M.S 

,CI~M: ,
tinlll'ln.. •r,1 :l.~1i sa. n S2. n 72, a 
Alknll Slu"tlJlL .1'»1 :1.·ls ~5, Ii, ,~a. !, H2.:l 
WI'sh'rn whl'al~111" ,7,' ,1.,15 ~I.:; -'2, U SO.!! 
mU(' ~rnllln. . , r,~ a.lls S:!,!I '>2,:1 Hr.. Ii 
J\lIxtllrc •... ...-" ;{ bS Sl,a .'>2.1 ~2,-" 

A\'~r~ge••. 72." 

NOlW: I' 
Olllll'llL - .. r sa,:" fit.. 7 
Alkali SIlClltOIL . . _'_', "l,; ·In Ii 
w~.strl'U W1Wlll.gros~. •.. 'I 70.71 mt 5 
II1U(' gnullB. , • 711.·', r~l i 
.\Udurc...... ..., .. '-1 7-1.U" 6f•• S 

A \'croge•• , 0.' ___ ._ ..... ______ iO,(; 1'-"01;'0• 

In the {'rop plots, bll('tNinl nU111h('l's "'('1'(' not ('onsis\t'l1tly nO'('C'tt'cl 
by eith('L' kind or nmolIIIt of il'I'.i::;ntioIl wn,t('I' (tn.l>l(' 21), In HHl. the 
nUmb('I'S in plots (('(In «'d \\'ilh all a 1'1'0,\'0 ((ows "-PI'(' 10\\,('(' t hnn those 
in oth(,I' iJ'('i::;nlpd. plot$, • This nm,\" han b('(I11 (\1((' to til(' fnd tlmt; in 
] 941 wnLp(, hnt! In In on (h I:" gI'Oli P of plots fo(' S("-('I'n I tllI,\"S n w('ek \)t'foL'c 
til(' snmpling, Compnl.'ison of t ht's(' I'('sul ts with t hosp in fit'ld n I'(,fl.S 
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T",BLE 21.-Bac/crial pop1llation and nUrifytnu power of soils of crop plots, 1938-43 


Plots lrrlj;llt.cd wlth-

All flows ~I_~~_ctcd flows I'lots notHom Year trrtj;lltcd 
I I ' 

I
Sctlitlll'nt.. j CIC1Ir Sc(lhncnl· Clear 

Imlen Indcn _________________ _1 ·_.e~__ ___ 

l\l:IS 1.15 1.12 1.28 1.18 0,85 
m:!11 1 ,i5 .711 ,f':{ .117 ,(12 

nnclcrln per grnm of dry $oll- IIJ.10 I 2, (~I 2. Iii :1. tH 2. iO 2, II 
milllon~.... .••. lUll 1 .m 1. ", i I.S7 2.51 1,08 

I 1!112 .1 I .20' ,Ir. .15 ,IS 
I!H3: 2. ·IR 2.:10 '2,0·1 ') '!U 1.70 
W3S ia. 117 ! SIl. no ; is. 80 i7: 55 OS. 01 

Xtlrlr,'lu!( power In 1,'rIns or I lOan M. ,:1 I s I. I~l j Hil. :Ir. . 82.·1(i I fil,2·' 
8.1, annlllniOlllulI1 rll(i1cal ~'OIl\'crtcd- i 1\110 5I"IS'! Runj g2,1~1\ 711,as\

I!lH liS. 02 8:1, :12 S7.112 i ii. M 83,80percl'lI t•.••••••••••••••••••••••• j I 
IIH2 6-1. US (Jr.. 2:1 os, ill 1 72, :.10 i6.-12 
LOI3 00. 34. OS. 72 00. 78 tlItroo 57,52. 

and g-I'flSS plots indielttl's that cultivation had little' Ol' no effect on 
buelpl'inlllllmbl'l's. 

Difi'Pl'pncps in kind of il'l'ig-fLtioll produec'd no sigl'lifi(,fl.nt difY(,I'cnce 
in nitrifying PO\\'!'I' of thc' soil of Ihl' ('I'Op plots Ilntil UN3 (tablc' 21), 
Wlll'll till' ynlm' 1'01' IIll' plOIS ilTigntl'd with nil tllToyoflows WflS signifi
('nntly 100n'I' lhn,n thos(' for II\(' otll('I' plots, '1'111' ('xplu.nntion of this 
1U4:~ 'dH\'l'I'l'lH'P is not llPPlIrt'nt, sinc'\' thl'I'P hnt! hN'1l no il'rig-ntion for 
mOI'(' [hu,n Il \,PIU', n,nd th(' "s('l('et('d flow" lind til(' "n,l! (low" plots had 
l'{'('(li\'(ld thl"snml' tt'Nltml'nl in Illl' spI'ing of 1\)42, 

J11 !wd inwil \.. nppJiNI to lYRim('l('l's, n lImlwl's of bll.d(>l·ir~ wore low 
n.t the .lill1(' or n.ppliC'.ntioJ\. 'l'h('y did not YllI'y' ('onsis\l'nt.ly with 
prOpOl'llOll of ('it hpl' snnd 01' ein,y. C'OlllplI.I'('(1 with the nIlmbel's of 
bl1C'l('l'ill, PI'('Sl'n.l n.t (Il(' tinl(' orn.pplil'I\.t ion in WH.(t'I'-S('tiim('nl mixt.Ul'('S 
ill whh,h th(' s('diml.'nL nmountpd to mOl'p than 5 jWI'('(,l1t and wns 20, 
80, Ot' lOO l)('I'('('llt s!md, tllc' nttmb(>J's in till' ('('sulling <l1'posits WCl'e 
IUlu'kedly gl'l'n.!I'I', I'll ('ompnl'abll' d('posits timt W('I'(' 40 01' 60 pel'eent 
stlnd, the ('OI'l'('SPOlUlillg' di(fpl't'll('('S ",('l'C' lHueil I('SR. X 0 sueh dilfct'
('I1C'('S \\,PI'(' Ilppnl'c'nt nf\'I'1' thl' prolollgl'd. tll'ought. of 1942-4a. Num
bpI'S of blJ(,t p!'in PI'pR('1I t. in till' IOCHH"'('('II I-sand dc'posits WI'I'e the 
highps! ('X(,(lpt in 1\)4:), 

Only in LlH' foul'th FlLl' did l111mbc'I' of bnetl'I'in. in t11(\ d(lj)osits ill 
lysinH't ('I':; fl,PP(,:U' to 1)(' ('ol'l'('ln [(.t! wit h dl'ptil. I'll J!)4a, 11 umlwl' of 
bMtt'l'in, vnl'ipd itwc'I'HPly with dppth in thtl 2:{-ineh d<,posit. of' tile 50
jH'I'('C'nl ::;pril'H, In soil 1I11dl'I'lyillg dC'positR, numb('l's flueLufl,tPd fl'OIll 
y(>I1I' to ,Y{'III'; but, in thH~ un(\('l' til(' two (\PI'Pl'I' (IPpoHits, lilt')" we1'O 
high!'I' in 1043 (hrw [hpj' lind bt'PIl in H):H) , 

rn(,l'l'ltsC's in bnet Pl'i:!.! 1ll1lni>PI'S l'('Huill'd from nppliC'nt ion of spdi
Ilwnt in smitH amoun.tR) iI','('sjll'elin' of its <jlltdity, III plots I'('('('iving 
flilnuni dpposits of :t:i inC'il("s 01' 11101'(', HUllll)('I'S \\"(>1'(' 10\\"1'(' (hu.1I ill 

plots l'('('('iving It'ss st'dillwnt OJ' nOll(', ']']1(\ dill:PI't'Il('('S (,1Idpd to be· 
gl'(,H.tl'), wh('I'p the dl'('])t'l' d('posits W('I'(' high in tilt' dny fl'll('!ioll. 
, In (11(' lysinwt(,I'S I'('('ph-illl!: ell'lIl' 01' <1('('11111.1'<1 willl'I', lJllt'I('I'illl llllll'l 
[)('/'s ('OIlSISlpll Lly )'(,l11n in!',!, h igll t h l'Oughout [ht' st ud,\'. In those 
tl'l'ntpd witll d('('lInl<'d Wllll'/', "'hieh I'('(~('i\'(ld srnnll nmoullts of ('01
loidnl mil ttl'l' [Lilli. of OJ'gnnil' Il1nltpl', th(' numbl'I's W('I'(, higlll'I' lImll 
in tho ell'tu'-wntel' 1)lols in nil blll lht, fil'l:;t yelLl', 
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The originnl nitrifying power of thl' snnd n.pp1i<'Cl to lysimeter plot.s 
was 0 to :3 P(,I'(,l'llt: thnL of t.ill' eln.y l'nngNl from 25 Lo 551H'I'C'l'll L, Wi I.b 
a f('w ('x('('ptions UH' nit.l'ii'ying POW('I' of t1w dc'posit. iJH'.I'l'fl.s('(l, th(' d0-
gl'CC of inel'Cn.s0 d('pmding Oil tilr qunntily of dny in (.\1(' s('(lil11('nt. 
In nIl thc ypnl'S n.nd thl'oughout. til(' dppth of t.h<.' dt'posi\:,lhe nitl'ifying 
PO"'Pl' of' thl' J(JO-j)PI'C'pn {. sll.nd I'l'mnint'd VPI'Y low, n('vt'I' I'isillg' n.bove 
7.3 pl'l'c('nt. An n.dmixt.ul'(\ 0[' n.s liuh, n.s 20'1)(\1'('('11(, ('In.y n.llo\y('d tit('. 
yahll' to FnC'L'l'ns(' mn!'lwdly. Additiolln.l illC'l'PilSPS in ni{I'if,ving POWl'I', 
consitiembly smn\l(,I' in PI'opol'fion, W('I'O n.ssoe1a.tpd wilh ndditiollnl 
admixtul'l'fl of day, Nitl'i(,+illg pO\\"<.'I' was 10w('1' ill till' s('(lilltl'l1t dp
posi tpel 011 l),sil11('{ ('I' plots litnn in til(' ol'iginnl soil. Wit('I'P 0.75 ineit 
of s(,dimenlc low ill Jlitl'ir~'illg POWC'I' Wft.S d('positC'cl nl1ntlnll~', fhe nitl'i
fying POWl'l' of t 11<' s\lI'fne(' G inc'it('s of soill'Pllul.im'd it igh n.L tilt' {,11d of 
4 years. Anntll~.1 til'posits 2 ill('iI('s dl'pp, sn.mph'(l n.l'tl'l' :3 \'(,I1I'S' 
n.ccullluln.tion, hnd n. lIitrif~'i!lg POW('!' 10\\'('1' tha.n litp (I,\"C'/'Il'g(' of 
those tht'Y hnd immC'<lin.t('ly n<i'tel' be'inp; lnid do\n1, Dt'llth of s('di
llwnt. Imel no influl'l1(,t' on tll<' lliLl'ifyillg powm' of till' t1nde"'ying orig
innl soil. 

Dl'tni1pC\ dnln. on bfW(II'inl populations nnd nitl'il'~'inp; pO\\"(,I' of 
lysiml'tl'l' soils Itl'e PJ'('S('ntl't\ in lil.bll's ,n, 4R, M), n.n<1 50, n.ppendix, 

SOil, II EAC'I'IO:-r 

:Floodi11~ nnd (\p])ositioJl of sl'dinwnl PI'o<iu('t'd no eiln.ngl' in pH 
ynlups of slIl'fu('(' soil in t 11(' flpld 111'(,11';; \'ulut's for till' flooded plots 
fl.Vl'rnp;NI. B,42 in 1(l;);i nnd l-lA:3 ill 10·1:~ (t.n.bk 22).1\0 ('hnn~l' in pIT 
wus ObSl'lTl'ti in ol'jginn.l slIl'fn('(' soils lIndl'l'lying I)-,H'at' dt'posits 
(tnbk 2:3); thl' nY('I'n.gl' pH of stl('h soils U!HIP""ying dc'posits with lllt'nn 
depths of G i)leitl's Ol' mOl'e wns S.:iO in 1 nLt~. 

TA 1'\r,F, 22.-'fo/al sarI/fife .wllls, hydrogcn iOIl ('ollrrll/m/ion, lind ('(lld'lll/l CIlr/i01l(1/c 
tn slI1jll('r ,~Ili/ oj IIl1w.flood plains in relotion {a dis/mil'/' Jrol/l spillll'ay dllril/g 0 
Yl:ars oj jioociill(/, l!hJii· ·18 

AV(llilgr, (Ih("'ck -....- - --' .......-.,..·l·_·---f 
plot ~.. 0 I . 11 , on • 10 ! • Illi i • r.1':1 ,.fhqO • r'IS • 1M x. 51 S. 110 K (\1 8.65 

Ai)j'~I~~:.~~I~~~:(~_ -~~l.lf> 1-~~3 -.1;-, .laT·(l\I51·:'s.t~"I·~bIl j .IJ21 j 8.·12 I 8,.15"1 ~.5:I 8,43 

http:nY('I'n.gl
http:n.dmixt.ul
http:inel'Cn.s0


EFFECTS OF DIVER'l'ING SEDLv1EN'l'-LADEN RUNOFF 41 

• 
TABU) 23,-Total water·sol1tble salts, calcil/.I/~ carbonate, and hydrogen 1'on concen· 

tration in original s1Irface soil of 8 flood plains iql relation to distance from spillway
after 9 years of flooding, 1985-43 

'rolnl wal~l'·soluble Hydrogen fonClIlcitilJl carbonate snits concentmtion
Plots ,,' -~- "'-'-'--I-~'---"'"'' _.._.. --I.-

1035 10,f:l 1035 I 10~3 1\):15 10,13-----/---1
'l'renled plots at Indicated 

dIstnnco Crolll splllwllY: Percellt Percellt 
125 Cce"-.. __ . ""... 0.1·1 I O. 14 O. ;27 O. SSO 8. ·17 8.52 

I 1'e"'/'II/,I-:"-:::.-:---:;-
OliO CeeL.............__ •• .15 I • 13 . 772 ' . 802 8. 42 8. ~\l

1,000 CceL...._........... • I(j I .13 1. 2ja ' .002 8.47 ........... .

1,500 fcot................. ,10 ~ •14 • 51\1 , jllO 8. ·10 8 • .i4

2,000 Ccet................. ,14 •J.I •,,7U ,fIIll 8.·10 8. ·17 

3,000 Ct'ct................. • Hi , J.I l. OSi • soa 8. :11 8, 48 
:i,COO reet..... ... _~_ .... _.... ~...... .14 .1:1 1.088' 1.0la 8.:18 8.51
0,000 Cect. •. ____.......... .1·1 , 1:1 ,7:1!l : ,793 S.5:1 8,47
10,000 C(!l'!.._ ••••••• __ ••••• , \G ,13 ,ar,;\ . ,3r.S 8. 'Ifl 8,·",
la,ooo Cel'I.., .............. .10 , J;l • 2·10 ; ,200 8. :12 8...Ii 
Hi,OOO C('l'L " ......_.... .1·1 • H ,·17:1 : ,flOI S, r':l 8.48 

C'hl'('k plots:
1'01 ll'xll1l'(', h~Jl\'Y__ ....._ .1-1 I" ,0521' .7tl1 8.55 8.52 
~ont~xtlll'l',lIght .... __ ... ,08, ,on .4UG .0,18 8.5.1' 8.82 

An'mg(', ('hl'ck plots.... --:'lTI"-~:oll" --'.'58:rl-~. 711 S.[>I~ '--8;'(15, 
Average, t.reat.cd plot.s••-._ •. : f.'q-'-~ --':-UiifiT --- :782"--S'::i'2 ---s:fiij 

The dfi.ta inclicn;te thfi,t t.he pH vtlIllC'S of s('(linH'nt cal'ried from the 
dminnge basins and deposit('d on Lhe thl'C'c flood plains were vcry uni
form and dUrN'eel little if at nH from those of tho original soils of the 
flood plains, 

The IwC'mge pH of the surface soil of Uw gross plots itTiga[,ccl with 
tH'l'OYO water clecrC'asC'cl to n, highly signifiefi.nt ext,0nt., f!'Om 8,74 in 
19:39 to 8.'15 in 194:3 (table Hl), DUI'in~ 1his pf'I'iod lhe n.vel'age pH 
of Olr soil of tlH' unil'l'igated plots incl'ras('d, iI,nd Llmt of Lho elene-water 
plots did not, C'hllllge, 

Among the crop plots, tllC' pH of thl' soil of thos(\ ir'l'igntcc\ wit.h 
I1I'1'OYO waleI' UlH]('I'wellt highly sin'niliC'anl dN'I'('1\.8(,S I)('tw('pn 1938 
find '194:~, 'I'llt' pl1 of Lilt' soil (if th~: "n.lL eiPnl''' plots did nol, tl('('t'casc 
until 1\)4:3, and thnL of the soil of til(' "s(,l('e[ed dNtl''' plots did not 
('hang(~ (tnble 24), 

In thr OI'iginnl soil und(,I'lying lh(' (kposils in lllC' ('I.'Op plots i1'l'i
gnled with H.I·I'OYO WQ,lt'I', UIPI'C' WfiS no ehnnge in pH n.t, dl'plhs of :3 
f('<:'L or I<'ss (table 25). 

In the lysimPlC'I' linLn., UIl'l'l' \\'m; Iii tic' ('vid('nec of I'('sponse of soil 
!'('action to t1H' ll'l'n.lnwnts, TIl(' pIT 0[' tlH' Rand ('ompollPnL of the 
sediment mixLUl'('s npplit'd I'l1n~ed fl'om 0.10 to 0.71; that of the clfi.y 
COmpOIH'nt, £1'0111 8.55 to 8.60, Ex('('pL in 1043, tll(' pH of Lhe deposit 
in plots l'cC'('iving 60 pl'l'e('lIl 01' mol'(, of sand. decl'ensed from the 
originnl value, the deen'use being most noti('enble in tIl<' all-saud 
d(lposit. In 1043, Llle pH of the all-sand dl'posiL 1'l'llutinrd unehllnged 
in the top 6-il1('h lnyel' but illel'('fisecl fl'om tlH' J042 ,'alu('s nt lowor 
depths, In the d('posi Is of tlw 80-PPI'('l'lll-snnd and thC' 60-p('l'ccnt
snnd treatments, the piT in('I'C'!lsed 1'1'0111 the ] 042 vnlues in the top 
6-inch layer us weli ns 1\.[, 10wl'I' dC'plhs, Yalu('s in liu' ploLs l'cc('iving 
50-percent sllsJwnRions 01' 1I1l1 40'pPI'('('nl-sand !lnd 20-pc' I'('C'ut-sand 
mixtures incrC'ased stNHJily aL nil dC'pths) lHIL COl'l'c'spondiIlg incrcascs 

8842:16° "O-I! 
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TABLE 24.-Soi/ reaction and percentage of calcimn carbonate and of total water-soluble salts in surface soils of crop plots, 1988-43 ~ 
Calcium carbonate 'l'ot~1 waler·soluble salts Soli rcaction 

I rIots irrigated with- Plots irrigated with- Plots irrigated wlth-

Year '--"-~:II ~ows Selected flows Unlrrl· All flows Selected flows Unlrri· Allllow's I Selected 1I0ws
1-- .--____~_____ gated gated 

, plots, ,plots I ,.
Sedi· SetH· j Sedl· SedI· • SNU, Sedl· 

I. Iil'1It· Clear ment- ' Clear ment'l Clear ment· II Clear ment· Clear ment· Clear 
lad"11 laden ladl'n ladl'lI laden lulien 

t:" 
t:lI-;>e~c~( --;:;:;;:;; ~!'.t IPer,,"!,! -;;;;:::;i-;~~cent I--;;:;;;;~cen! IPerce,,! Pert'ell~ ---;:;;--;;;-l'-;;;-j-;;;---;H--
t:" 

93S•• __ •.• _........, l._S 1.31 1..1.l, 1.30t 0.89; O.lI (l.1I 0.11 0.11 0.1_ 8.93 8.~1 8.86! 8.81 S.56 "" 
9,IL., ____ •. __ ..... __ 

942._._ .... ____ .,. __ . 1.10 I.:l-J
•

943_____ •___________ 1.15 1.20j 

___._ .. ". ________ .. ' __ ...._.. ' .14 .11 1i .121 .11 1 
I,OU 1.-111 .1-1 .13, .14 .121.sal 
1.17 1.2:l__~:~____-_1_4_'_~~__._14_i__,.1l 

>-3 
t:l 
(") 

@
Unirr!· (")lffited >plots t:" 

to 
q 

.09 8.58 8.15 s.r,s 8,82 8.70 
.... 
Z.11\ 8.48 8.6i 8.56 8.76 8.67 

.lOj 8.421 S.56! 8.5t! 8.82 8.62 .... 
0 .... 

~t-:> 

~ 
fI2 
t:! 

~ 
!"3 
0 
>::j 

>
0 
l:l:l ..... 
(") 
q 
t:" ~ )..~ 
8 ':'-iq ..~'l:l:l 
t:l 
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TABLE 25.-SoU reaction and lotal water-soluble salts in orig£nal soils of crop plots 
1:n 1938 and in 1943 

Plots Irrigated wlth-

Unlrrl-Depth ,\\1 nows Selcct.~d nowsItem Yenr gated(Inches) ...----------, plots 
Sedlment

luden ludell
sedlment-/ Clear Clear 

! 0-12 0.10 0.11 0.11 0.11 0.12 
1938 12-24 .13 .13 .13 .13 .13'rotal wulcr-sohlhh' ~nlt.s I 

2·1-30 .13 .13 .J.! .14 .13I{pcrct.lllL-i 0-12 .09 .12 .09 .11 .10 
i 19'13 .{ 12-24 .10 .12 .09 .11 .11 

2~-;16 .11 .10 .11 .11.110-'12 8.93 8.81 8.86 I S.81 8.50 
I{ 1938Soli rencl,loll .. __________ • __ .pH . .' 

I{ 2·1-30 8.~G 

I 
, 8.45 8. ,10 I 8.43 8.48 

, 19·13 0-12 8.72 I 8.50 8. 73 8.82 8.02 
2·1-36 8.59 I 8.11:1 8.57 ! ~. 57 8.531 I{ 

took pluc/.' in the cleul'-wuter plots a.nd in t.\w originu,l soil under all 
deposits. 

Detailed data. Oil pH of lysimeter soils Ut'(\ presented in tables 51 
and 52, appelldix. 

CALCIUM CAHBONATE 

No changes of calcium carbonate in the soil could be attl'ibuted to 
flooding; changes that a.ppeared in flooded plots WNe overshadowed 
by those in check plots (tables 22, 23, and 24). Detailed data on 
ca.lcium carbonate. eonb~nt oj' lysimetel' soils arc presented in tables 
53 und 54, nppeucilx. 

TOTAL WATEH-SOLUBLE SALTS 

Flooding had no discel'llible effect on the total watcl'-soluble-salt 
eontent of the soils of the field areas (tables 22, 23). In the three 
other sets oj' plots, tota.l salt content was higher in the deposit than 
it; h!ld been in the original soil when the experiment began (tables 16 
und 24, und ta.bles 55 and 56, appendix). In the gl'HSS plots and. the 
erop plots it:. decrcilspd ill thp soiluncLel'lying the deposits but decreased 
similady in the c1ll'ek plots. 

\y,\TJ;;Jt-SOLUBLE IONS 

Of the wnlel'-soluhle unions, thE l1itra.t(', ehlol'ido, car'bonate, bi
carbonate, and phosphate ions were n.PPfu'pntly unaf)'oci'p(\ by flood
ing in the field HI.'C'US (tnbll's 20, 27, 28, and 29). The reln.Lindy high 
concentL'll.tion of nitrates in 1943, which wns strikingly appnl'ent ex
cPpt in tho lysimetl'l's (tn.bl(\s 57 and 58, appendix), is !lttributecl to 
the fact that pltUlt gl'owth wns low chll'ing the summcrs of 1942 and 
1943, owing to prolongC'd dl'ouglits. Ci'he lysimetl'l' plots received 
some oxtrn. wn,ter dul'illg these two scusons.) Although bicarbonates 
increased Gonsilierably in f1oodod plots, they inel'l'asod morc in the 
check plots having hea\,),-lextured soil. 

The deposit 011 Lhe Hooel plains was high in sulfates, and there was 
considorablt' leaching into the underlying ol'iginnl soil. 
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TABLE 26.-IVater-soluble m'trates, phosphates, potasS£7tlll, and calcium 1 -in surface .~oi[ of 3 flood plains in relation to distance froll~ spillway :t 
during 9 years of flooding, 1.985-43 

>-3Sum. NHmtcs l'JlOspilales l'oiusslum 	 CalciumI 	 I 
Plots 	 plfllg I ----c---'" ~ 1___ 

t>.l 

SiI.eS ••!_1935 ~1~:J_~~_I'~~II'~t~~1~4~ .1~II~l~ 1~4.~ I~~~_I!I;IS : I~I~ Z ~ .... ~ ,~ 

Tr~llted plots al. IndIcated dis· J..\TlLm~ I ·f I, 	 I'' 0 j 
tnn{'(l from spillway: ber P. p. lit. P./l.lII. P.p.III., P.]J.III.!P.]). 711. P.p.1II. P.p.}fI. P.1'.III.d>'1'.III.jl'.1).1II. 1'.1'. III. P.p.?II. P.p.n•. 1'.1). 7IL. 1'.1'. III. P.p.lII. ~ 

125 reet................. . 
 ~.I I.ii~, 2.;t~' I.Q~ ~.4t (J.2~ o.o~ O.!5 ;1; I q!!. ~ ~I 89 I iii lI):I ~9 146
650 r('et ......... _••••••.. 3,1,60,1001_. , ..\ .•. or. .1, .1.1:.20 I bhl 50 .7 SO 185 106 15 121 Cl


j1,000 rt~L ............... . 1 1. IS! I. fi(i' [) n • ~>(I: . J() : • III 'I' 54/ aG 21 ss l' 2'27 101 90 8ti c::l 

1,500 r,·rt. 5: 2.·10 l 1.;l\l. .74 :1. 01 .22' .12 : .1·1 '1' is 5:1 a5 82, 158 112 it 128 t" 

2,000 rreL. 4r 2.121 1.:l!I' .76 :UiS .22! .10 i .15 T Sfi i5 ,12 Ila' 18:1 129 SS 127 &j
3,000 r,·'·L. ..._......•.. 1 i........ 2.2S' .81 0 .20 j • Hl , .21) '1' 0:1 (IS :!5 !l5 201 1:1·1 125 122 

3,500 r,,(·t .••••__ •__ "- 21 2.091 1.iO 0 .lKI ,lO! .25 '1' 02 5·1 36 IiO 157 1:15 03 144.Iiil 	 ~ 
0.000 reat """"'00. 1 I .22 l L~4 t) 3.!~1 .... _.. ,1(1' .:1Il 'J' 5!i oS (15 170 102 115 150 z10,000 rerl............. . 1 t 5.07' .1. RI 0 Ill. ;l\l .... _. • 10 1 •:10'1.' 05 88 28 89 104 139 

13.000 [,·oL........... . 1 5.52. K21 0 ii.2U ""'''' • HI, .:l() 'L' (~I 8:1 30 97 112 135 .... 

IIl,OOO reel .. 1 7.91' I.i.a~! 0 KO(J ........ .10 I .4(l 'I' i2 5·1 liZ SS 103 150 0 


Check plots: .-
Soil tl'XtUrL\ }H'11'·Y,.. __ . ~~, 5 a.fH 'I" ' .:10 .sa o. 19 69 55 I. 54 102 156 89 81 123 ~ ,ISolllextlll'e. IIght.... t 2.05 ::l7 1 .. 17 .55 'I' . OIl 05 I i4 91 J:lI 82 01 115 


.t\v('rugt" clw("k plots 2 .• ~S .;1-1 .2·1' .64' --: 121---;;::;- - 5UI-r;-"-'"97 ~.--sil--72--m !=1 

A,"('mg(', trl'llted plots. __ 2t 2.51 2.3:1 .[.~ 3. r':j .20 	 'J' 'iii 5~ :I~ 77 '17;'-112' ----s;;j----m ~ 

~ 
MJ'l'='1'rnce. 
~ 
~ 
0 
"'l 

>
0 
l:O.... 
0 
c::l 
t" 
>-3 
c::l 
l:O 
t>.l 

• 
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TABL}, 27.-1Vater-solllble ('lLrbon(li('.~, bi('ar/I(llla/es, chlorides, and sui/ales In sllr/ace 
soil 0/8 !loOd plains tn relation to cUsiarlce frail/. s7Jillway be/ore and a/ler 9 years
0/ !looding, 1935-48 

Ulcnrbonni('S
I Sump·


Plots ! ling 

: slll's lOa" 1943 

'1'r~nlcd plots nI 11l(i1Clltl'd ' Sl/I11- ' 
I 

dlstnnr,' rrol1\ splllwnr; bt'l' 1'.11.111. P.p.III •. P.p.m.· P.]l.III. p.p,m. l P.p.III.: P.P.II!. P.p.lII. 
125r(·~L •. , ." ,I 7 o Ti5 1, 100 2.1 2" . ~3 .1!i.S 
f,,50fN't .. _..... '.'r'" •• _ ..... l 3 12 o 71H 1,IIGn 21 30 sa 400 
1,000 r~l't_ ........ '.,.. 1 5 o t,~ 1.1-10 2() 30 jO 240 
1,500f('(\t. ~~.~~~~~.~"~",J ~; 12 o ja7 1,0", 2.<; 37: 112 34·1 
2,000 r,'rt:. .',.. ••.. 4 fi o ,in I,IM 32 ·(2 is 40 
3,000 r(,l't. 1 : 12 , o ilO I, :1liO In '30 ' lit 355 
!J.500 I~\(tL ' ." .~ .. _~~_+ 2 ~ 0 o i iiO .1, OW 38 ao : 155 2·10 
6,000 r(·(·t.. _............. 1 0 o .............. _"'H, .........1. .............._ 
HI,OOO r",'L.,. ..... ' 1 0 (J ~ .. ""''''''' ... ~~~. ~ .•• " .. ~ .... ~· ... ~ .. -- .... t..... --- ..-- .---- ..... 
13,000 rl"'t,. ' .. " • .. . 1 \J o ................................ ,........ ______ ._ 

In.oOO r(·('t .... 1 i 0 0,. ....... ,...... . 


(,h~l'k !)Iots: , 
Soi It·xturp.lu'u\·y ...• 5 12 o iSi 1,050 2.~ 69 ' 45 
Soli f.\·xtllrl', Ii~bt .. 4 2' () ,20 fJ5:! IIi 55 46 

A \'~rngl', rlll'~k 1,lots •. 9 S 0 1,010 23 31' C,3 55 

.\\·l'rng~, lr~ntl'd 24:.---':---0-'---':-1-,-00-1.--;i--3-31~j_ 320 
plots............. .. 


TARI.~, 2R.-Wa/el'-soluiJle phosplWil.'8, pol(/s,~illlll, and mll'iuIII 1 tn original sur/ace 
soil 0/ 8 flood plains in relation 10 disla nee /1'0111 spillway be/ol'e and (t/ter 9 years
0/ !looding, W3iJ-48 

Pllosphnl~s Polns~lum Cnlrtum 
PIOIS 

1935 1943 1935 1[1·13 I 1935 1943 
- --- ~-- ---- ----,.~, ~--

'1'rrnlJ.'ti Jllol~ at iJltiicotN.1 , I 

dlstnIlC" rr(J1Il spfllwar: P.IJ,lII, P.p. 1II. , P.p.UI. 1', p. III. ! P.l).1II, P.p,'lfl._.) Il2.1) ft'C't _ 0.22 '[' f (iU IiI 141
&>0 f['cL . Ii 0,13 : Hii ~r, 1 ISo lin
1,000 r,,"1. ,~~l 'I' &1 95 I 227 : 110
1,500 r['('L .22 '1', j'~ 11:1 , Ifill 13, 

I2,000 r,'('[ .22 'I' ."u U2 ! 1;;:\' 12(\
3,!KKI feN .2(1 .30 ,;:1 201 11-1\)2 .........i;.~.!
3.500 f!'l't ~ 15 'I' 157 130 

Chrrk \)lot~: 
':01 ll'xtl1r!-, 1ll'llvy . .2() nIl \)7 : l~~O 120
Soil u'xtUT(', light. .~2 fAI 81 1:11 Il:l 

.\ vrrng'" ('Iwok plot~_ .21 !)() J.l5 12(1 
, ~. --~,-.-._.•... .. --- 

.21 70 02 17.5 130 

I T='I'rnrl" 

'1'11(' wntt'I'-solublt' en,tiolls ll1('i\SUI'NI \\"('I'P euleiulll find potnssium, 
Although flooding s('('Il1('d to nll't'et wfllC'l'-solubl(' polnssiul)1, otllPl' 
CHetOI'S oVC'I'shndowrd this nppnl'('nt ('(r(lct in 10-1:t Amount of solu
ble potnssillm dt'C'lint'd st('n.dily in till' floodrd riC'ld plots fl'om loa5 to 
1041, with no ehilnge in tlw cil('ck plots, In 104~:I it in(,I'Nts('d in both 
the fioodrd ilnd lhl' chl'ek plots. In lht:' ol'iginnJ soil, which wns 
sllmplrd in loa5 Ilnd 19-1:3, SillliliU' in('I'PHSPS O(,CllIT(-d in both til(', 
lloodrd Ilnd tLll' ch('ck plots. 

Flooding Iwd no flpplu'('nl ('ff('cl on nmollllt of WIlU'l'-solubh, cnlcilll11: 
both in t1t(' llooded plots ilUlI in. tI\(' check plots, the !tlllOllut dl'CI'('ilS('(1 
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T.-\.BI,g 29.-1Vater-soluble ca.rbonates. bicarbonates, chlorides, an(t sUlfates in original 
surface soil of 3 flood plains in relation 10 distance from spillway before and after • 
9 yellrs of flooding, 1935-43 

Carbonates lllmrbonnt(·s 

Plots 


11135 

. I
']'r('''l('d plots nt Indicated distance 

frolll splll\\ ay: ]>,/).111) J>,/),mJ P.]).m. 1 fl.1J.N'.1 P.p.w. P.P.In.: fJ.P.'III.! P;I'.1Il. 

12.') fC(·L........................ . i (J iit) Vi; I 2a ao . sa 215 

(j5() fel·I,........................... : 12 0 '(l·1 ,10 21 . :1;) : 83 :ml 

1,000 fect. ....................... . 5 0 ,SS 1,122· 2(l ,11) 70 :t20 

1,500 fee·I; ...................... .. 12 0 jar x2:{ 28 37 112 :1111 

2,000 fllet........ ; ............... : Ii 0 ,,(1 l,tHO :12 ·15 78 . af~) 

3,000 fl'e!;........................ 12 O. 710 1,215 I\} ·10 . (ii' ·11l 

3••50U feet......................__ o , 0 i 7711 ,(iO . as ·10 i U;5 ; 2r)() 


Check plot.s:
Soli text.ure. hpn\·~'.... _......... 12 I () , iSi Itmm 2S ,16 (lS 

0'Soli t('xtlln', light .............. • f 0: 720 nt. Iii' 25 40 


o 757 :1I 0,1 55 

,\\'('rugl', tn'at.('(l plOts ......... -~'7; '" II 

i 

stpaciilv fl'0111 1!):~5 to 1941 n.n<l inel'Ptl"pd in 1!)4:~. (\t\Cilllll dN'I'pasps 
in till' ol'iginfll soil \\"('1'(' rpcor<lc,d, bllt C'flnllot 1)(' nHI'iblltNI to flooding, 

Among til(' gJ'ilS" plots, o\\'ing to limitations of timp, only till' soil 
of those' having a mixed t'ov(,1' \\"n" annlYJlt'd for watN'-solllble ions 
oth('J' tbo,n nitrates. In('('('as('s in cillciul11 and bien.rbonatp iOlls and 
dccI'pns('s in (·hloriciC' and ('ndJonnU' ion" eould not b(' nHri\:>utC'd to 
With'!' trC'o,tI11ent (tnb1t· :~O). Findings with ('('gard to tlH' soil undc'I'
lying lhe dl'posit \\"1'1'(' "imilnl'. 

TABt.I'; 30.-II"alrr·solllule iOlls 1 in originol soil and in r/epcMil in gras,s 7'/0/S halling 
(I mi:uci ('01'1'1". IlJdrJ alii/ !.9.~d 

Cui('iUll1 l!uta~sitllJl Phosphat.e 8ulfnto 
-"~, . -...,.- ., ~-.' ~~-

\\""l~r O,-iglnnl D,·. Oril(ll1ul n,·· O,-iVIJlIlI ]),.. O"I~hHlI Dl" 

trmt.lIl~nt. ~oll , I'o,ll soil posit ,oil posit ~ol1 (lOSiL 


1O:l\l 111-13 I!J.I:t wa!l 1\I·la IU·I!! HI:lII 1\11:\ !(II~ l!I:m HI 13 WI:! 

Sl~tl i III (. n l- /)./1.111 •. P.1).1tl. P.p.m.. /.),p.ifI. P,ll~m. 1'.]1,,,, , P.l~.1I1. P'~.'l.. I,~,/ Po/J'''.I}£- j}.1J'I!,(I," 114J).~~.1l. j,l.P./!,'."
Ind"I1..... I 1m 2:l:! :!;H. tl2 "II fl!' ,," 


tl"nr..... ..,' II!! 205 ~u Ii.', ·1.3 75 r.~ 

Non(\ .... "_~ .. ~~~ HI HIli Hi foi" 3.U lOU 21 ".. ::::: 

f --,-. ~ .,- - -_ .. ~- . 

'1';\,lIt." 30.- W(ll(')'-solulJle iOlls I 'in odall/al soil lInrI in rlC/losil in gra.ss r,lols Jtlwing 
(/ lId:r:cri COl'rl', J[M[) (Inri I!I.j.J.-·('olltinlll"(1 

Chl()rld~ (':1,-\)ol1n\.(' 

()rl~lnnl () ,'I!r1unl Il,'·\\'at.l'l'tn'fitmcnL ~oll :;'(~i1 JlO~It, 

, i,. 
i 1039 i 1013 1913 i lOla 
f • __ • ". ~_c • ____ 

:P.,\t~1 1'.1', /11.,' 1'.11. 1/1, I'. p. w. 1'. p.m.: I'. jJ. III,' 1'.1),111, 1'. p. 111.1 1'. p, '/II. 

S~llllll('lll·ln'l!·n IIi) ;; ·1 !I (I (I .';;·1 nOl R-1l 

('leaL. ·fti 2 ;~ I) 55t R.I.}!I 

NOIW~ .. 27 ·1 II 0 ;176 i7R 
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Nitrate content of the soil in grass plots irrigated with sediment
ladcn water differcd from that in plots irrigated with clear water in 
1941 and 1943 (table 31). The lack of significant diffel'pnce in 1942 
is attributable to the oYel"shadowing effects of differences in de ..'elop
ment of vegetation. In the uuirrigatcd plots, but not in thosp irri
gated, soil under western wheatgmss had u, highpr nitrat(' eontcnt 
than that under the other grasses in 1941, 1942, and 1943. 

T,ull.~: 31.-,:\'itra/es in ,~oil of grass plots 

10·11 

J>lol~ irri"llt~d wit h- Plots trrih,,'('d with-Gross se~ded 
Cllirrlglll.('d Ulllrrtgnlcd 

"NlImPIII' (,I~llr plots "('(lilll('lIl. (,I~ar plots 
lud(ill wntf:'r wnh.lr Indt}11 wnh'r wllh'r 

1'.1'.111. P.J).. m. P./J.1II. P,ll.III, 1',,,.'111. 1'.".711. 
"'~st!'rn wlll'lligmss ........ .. 2.0 2.2 1.3 1.1 1.0 1.3 

BlIJ(' ~mlllu. . •...•. ~.,I t.:l 1.0 .11 .5 ' .1 
GaUria.. . 1.·1 I,~ , .J; 1.0 .2 .1 
Alkali SUl1ltOI1 1.4 I.U .·1 1.·1 ,S o 
1I1lxlllrc .. .U .>0 .5 .7 .5 .1_._.-.- .. ..."-.,, .~--. ..........._.._--- -~- -~

1.0 1,0 1.0 .Ii .4 

! PI"" irriga, .-d wII h-Gross s('NINI 
.. l~lIirr-lt~IIl'II l'IlIrrl~lt~d 

plois plots; "",1111\('111· ('h'l\r ~('tllnlrlul (,I,'ur
ludpn WIlHlr wt\ltlr lall(>JI wut"r wuwr 

}J. p.IIL P./1./II, P.p.lIl. P.p,III, P,Il·III. p,-p.lII. 
W~st~rn wh~ut~r:t" n.t) O. ~ 0.11 :U 1.1 3.2
BltH' gnllnu. . . r. .~ .1 n. i .r. 1.4 
Gnll~ln . . .4 .4 ,on 7.1 .. .5 
Alkali <nctII.OJl .. II .It .1 :1.1' 1.0 .5 
~\I ixtuJ'(' .2 ,2 . ,i :t2 1.1 .9 ... _- 

;\ \·l'r:t~~._. .:3 .-1 .:1 .I.~ .9 1.3 

- - -"'-'~'-~~--~- .~-.......---- .. 


In the CI'OP plotfi. nitl'nll'8 Wl'J'(' detel'milH'd (,Heil )'(,Ut' UlI<iPt' all 
In'utm('nts but othpr watt'r-so\ublp iOlls \\'P.l'(, (\t-tprlllinpd only ill the 
"all Oow" plots nnd the' ('hc,('k plots. C'hlof'idl's dill1ini::;lipci to It'aeps 
in tlit' ::;url'!U'l' fioil irl'l'::;JH,(,tiyt' of tl't'u,lnwnt (lnbl(' :321. In til(, original 
surfa('p soil undpl'lying llw 21-ineh clepo::-;il till')- dl'Opp<,d from 42 parts 
1)('1' miLlion in 19:38 to 8 ill 194:1. C'urhonnt('::-; disapppnn'd from the 
soil of nll sllmpl('(\ plots. Originally, tlwrl' WUH fl. t/'l1('(' of \\'n,tel'
solllbl(' phosphllt(' in tht' soil of t'wry plot. Thi::-; il1t'rC'Hs('d slightly 
in tht' (']Pllr-walel' plots nnd tlH' lInirl'ign.ll'd plots unci in till' originaL 
soil of lll(' plotfi irrigntp(\ with HITOyO wntpr; hut in Ihl' c\pposit only a 
tm('p was pn'spnt in 104:3. ~lIlfM(' ('on\pn( in('I'l'n:wd in till' slIl'flU'C' 

soil of tbl' il'l'igntr(\ ('1'0]) plols sflmpl('<l hut 1'!'ll1ninl'(\ flPPI'oxilllntC'ly 
1Illeilllngl'd in lht' ol'iginnl Boil unc\('dying tlIt' tll'posit, Hlld dl'Oppc'c\ in 
lllp soil of tlw lInil'l"igltll'd VIol::;, BiC'lu,llOnnl<' ('on(,lli "'IJS NlIlfii(\('I'
n!>ly higill't, in tht' (\('PO::-;ill'd Illutl'l'ial LlInn it WIlS in tIll' :loil of tht' 
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plots originally; but it increased in 1943 under all treatments and also 
in the check plots. The behavior of these anions is comparable to 
their behavior in the field areas and the gmss plots. 

TA.BLE 32.-lITaler-soluble ions I in surface soil$ of crop plots 

Plots Irrlgntrd wHh

Ulllrrh!lll~d 
plots

Ions All clenr flows 

193$ 10-13 19·13 

: P. p. Ill. ,P.p.7/!.: P.]l.1II. P./I. lit. P,]1.1I1. ~ P.]1.m.' p. p.m.
Sulfalc..................._.__ .. 111 64 ' 140 9<1 208 ' 192 , 67
Chlorlde •• _. _______ •••• _____ •• .' 42 8 "1' IH '1' I :J9 rl' 
Carbormte•• __ ............ ____ • 17 ' 0 f 0 , 29 o 15: 0 

B1rorbollnt~ ...._._ ............_ 400 55-I I 1.032 ·191 (~lIi 3'1 pns

Phosphate...................._ 'I' 0 i 'I' , 'l' S ''I,dJ i 3 

Potasslulll. ___________ ......... lao 821' S6 1:12 ' 50 ,lQ ' GO 

Calclum .. " ..____............. 107 1-15 j' 303 1,' 130 : ~'OO ).IS I:1S 


----;:.. 
1'l'=Trncc. 

Over the 5-yrul' expel'imentul p('riot! l1l'ithel' kind nOl' umount of 
irrigation ,,·nt('1." af1'('eled ni tl'fll('s in the slIl'fu('(' soil of t h(' (,I'Op plots 
(table 17). In 1941.,aflel." the \ret sumllH'r of 1940 ilnd a wC'l "pring, 
the soil of lh(' "sPie('(ed flow" plots WI1S highpl' in !litl'all':", thun t1111.t 
of til(' "fiJI flow" plots. In 194:~, aft!'I' mOI:l' thilll h. 'n'ilL' of YPI'Y tilT 
weather, the soil of thc' plots il'l'i~nl('(1 with ULT()YO \\'il.ll'l· WIlS llighC:I' 
in nitrates than that of tlH' ('ll'al'-wHIr'1' plots, In g(,IH'I'nL how('\"el', 
effect of flooding on nilmt!' ('ontt'nt of tht' soil wus I\egligibh·. 

\Yu.t('r-soillbir potassium climinishpd lIlld!'I' il'l'igflliol1 and ill(,I'C'Hsed 
in the unilTign.ted plots. '1'11(' <1('('I'(Iase ill tlH' ('\eHI'-wnt('1' plots wns 
greater than that in lhc' al'l'0yo-wiltet· plots. In Lhc' Riltpd plots tht' 
underlying soil hod nPPI'OXimllt ply tlH' Sf) nw ('olltpn t of solll hie' ]Jolns
sium ns tht' ([('posits. .\Ilhough lht' l'('sponsp of polnssiun1 in the 
in'ig:lt('d ('I'Op plots waR elifrl'I'pnl from tllll.l in tll(' gl'ilss plots OJ' ill 
the fh'ld, tl1(' finnl yalll!'s \\'(,1'(' similnt'. ' 

,Yuter-solubl(' ('ldeiull1 il1C'I'Pus('(1 in tilt' il'l'ignt('(1 ('rop plots, both ill 
the SUl'fn,('(' soil und ill tlll'soil undpd."ing deposits. Similnl' response 
occulTed in the il'l'igntl'd gmss plots. III IIlIil'l'igntl'd (,I'Oll plots, willel' 
soluble C'nkiulll d('('I'('ilSt'd slightly, '1'11<' l'('IIS011 for lill' gains, at 
variallee with the I'l'SPOI1Sl' ill tlH' flpld an'us. is not. nppnr('nt. 

TOT,\[, NLTHOGEX, L'1I0SI.'1I0HI.;S, l'O'I',\S,SIC\J, AND C'\LCIU~[ 

Flooding pl'odu('('d 1\0 nppnrpllt ('fl'c\('( 011 till' [otlll HmoUII.lS of nitro
gen, phosphonu:;. nnd calcium IH'PS('n! ill tlH' ;\OI'('I'OSS nnd Det'I' 
Springs .flooding Ill'l'US. Tllp II 1I101l11 \ of' pntllRsill1ll dl'('I'('nspd to Il 

greater extellt ill tlH' !I l'/1.\'iIy siit('d pInts than ill tlH' ('Iw('" plots (tn.bI0 
33), DNel'lnill!1[ions of [ilps(' ('I('n1('lIls W('J'(' not mild(~ for the soils 
of tl1(' gnlss 01' ('I'Of} plots 01' thC' lysinH'lt't's. 
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TABLE 33.-Total nutrients in. surfacc soU oj 8 flood plains before and aftcr B years' 
of flooding, 1985-4$, ill relation to distance from spillway 

·'!i:tI """"". I Phooih'ru, ! p"~I~1 Colcl'mPlots Islt~s I 1935 l l!113 '1935 111-\3 _ 1935 I t94a ! 1935 1943r____': ___,:______I........._~_~__...,',..,;· ~__-____ 


Trrotcd plots At [ndlcnlcd Nil111' , i ; I I I \ 
dlslllncc from spillWAy: ber P"rent PerCtnt Perrellt) Percent Per~e1/tIPercenti Ptrcenl Percent 

125 f~~L. _." ......... .. 2 o_~,"· (J.Il'O 0.093 O.OSS 2.5.' 1.77' 1.67 1.63 r.ro fcct .• :l _1),9 .002 .105 .100 2. 48 - 1,93 1.73 1.57 
1.1lOO (ceL 1 .1>3.., .0,,2 .0.0 .U'.);' 2.1'3. 1.79 2.03 1.36 
I,roO frN .............. . 2 • 079 •1)65 • rJ9U • 107 2, SO I 2. 13 I. 35,' I. 35 
2.()()(l rl'~l. ............ . 2 .11li9· •OilS .f~'i9 .102 :!.$ 1. i9 1.12 1.39 
3,000 (pct... .. ....... . 1 .tfJS .tl94 .1\12 ,12(\ 2.89\ 2.04' 2.10, l,f,23.roo teet. . . ......... . 1.0'.14 .(l90 .105.10.12..42.241.25 1.42 

Check riOlS; J 
Sol tcxlurt·.lli:'li\-y..... •068 .Otm ,098 .127 2.. 79 2.,16 . 1.67 1.52 
$olllc:tllln'. light. _... . {}II .Il:ln .074 .093 lUll 2.84 1.24 1.22 

i .0[>3 .051 .084 :!.92 I. 42 ' 1.35------------------------,-- 
0\ \'prog(', {n'nwu

plots. ___ .... __ ..•• IS .0.6 ~ .0iO! .095 .102 2.ilS 1.94 1.56 , 1.48,
-'-'----' ...--~-_-,--_--,-_-...:.I_-

SI:.\DUIlY Of-' SO/l. IlESl'OXSES 

R(>sponse-s of the' :;oib; of the- field are-as and tiH' gmss nnd crop plots 
al'(> summnl'ize-d in table-s :34, 35, and 36. 

TABLE 3+.--"':llmmary of .~lIil responses I on S J100d plains in 9 years oj floociing 

Y\oo<h-lll\OIS Check plots 
,,~---"- .....,.. ... '-~.. ~ ....-.- 

Orl!!lnal SIl rruc<> 
J)('J>o~lt.- 1935 1943HHJ 

UMu 1913 
.-,"".~,.,>- ••~,,~.-.",,'-~-

Ph~~lrol 
~_~_. __ ~"'~_R()r",'3Ui('ltHltt('f.• . {wrr,·llt. 1-13 I. !lS 0.93 O.Ot 

T,'~"m': 
t'r'l~'r pl,lll. _...... da.,,, .1 {:h (I! (J)
{,I>,nr plain ••. Ito I r2;, t~: 

- ~ .... " .... ~ ~ ~ . 
C'l 

'\1!t-n,I'i,.!'~I(".l.I: 
Tntal 'If -T<il>w h:wt..rl:l. 11ll1l1'JU, 'l,fH _'>3 2.2\ .9S"it nr~lt1~ IlIJW\'r" p,-rt't'ru ,1 II -m.l .oj"fj 3~.4 

Uwml<'11 
W;Ih r·",lu!.lt, >!Ills. iI.l },'l 1114 _Ia _11 .09 
",,(dl rt'3l'lum JIll ,,-U "".7I4J ''.'13 ~J>4 S,U5 
(·n:I'!'HU t':lrhonatft (W r4·t'!lt, 711 .., ...r·) .!i," .GS 
"tlrah-, fll'-Ill ;! :"1 a_ ;,.1 3.-1:; !!.&~ 
\~·ul,'r."'Hlflh1t;t p!!H,ph3t(~_ I', p. III 211 'J' T _:\-I .12 
Wat>·r·",!ublt'l'h!.l."1Il111 J. I' III 7ft uz fUi 9. 
Wah-r'so!IlLk ,~\l"lmu li. 1'" .> I:lll t{2 Hii 119tG 1-' 
:,,,!fall-, 1'. l' tu Uf' :..ifJ:.! .12t1 f.3 5.'i.,.('hlllrjtk", JI' P I:l :l:l 2.'1 10 
{urh(ltl:lh "\.. .. fl. p U.I "II II ~ 0 
llirarl JIJu:ltl'''1 l' r~ :h ;(1(1 !X19 1.I~Jl 7lij 1,010 
TOLti WI r<l,d! l}4rn';-f ••;t. f~rfl II;':~ . 11M 
Tf.tal pt;tt ... fthllrtJ~ id tlfJ.i lit..! IIS-' lOS 
Tntnll'fi\a·...iall~ '.!t;'''' I IH '2 \)2 2. 72 
Totn.l (~llllllm I ,.t) 14~ L 42 1.3~ 

~"---"--" "''''"  -,""'" -"-------
1'r'»TrlW. 
, I'hty. 
<Sandy loam. 
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TABLE 35.-Summary of soil responses 1 1:n grass plots 

Unlrrhmt.cd 
plols~1~~:'~~\~~lle,~lth J.~.~~l~~\[~ter 

Analysis ,,::lglnn~~~I:~nccl O~PQs!t, 
1939 1943I 1913 19.19 

1939 ! 19·13 

-'..---.---...-.-.-.~. ~.-.•-j--.-! 
l'hyslcnl:

rt't':tturc-_v .. _.. ~_ ........... ~ ~"" .. ~ ..... ~ ~ < rlnss .. r.l Pl ('l P) ('I e'l 
Or!!nnlc mnUer••••••.•• ,.. pl'rN'nl.,' 0.110 1.1G ' 0,05 , lI.95 n. 'S O~ 72 

l\llcrobiologlclll:
'rotnll\('rOhk bacl.~rln, .• million,.. 1. GO 2.:19 I 1.93 I 3.G9 1.27 3.,18 
~!t rlfylng jlOWl'r.,.. Ill'teent .• S!!. ~'O 02.S 8-1.3 '. 72. {j ~ SI.2 01.0 

Clwml''I1I: I 
'I'olnl wnt<'r·stilllblr snits •.. .dol•• .11 ""''''', .J.! .10 j .OS .1;1 .0; 
Soli r(·nctlon.............. I'll. S. ,·1 ........- ....... j 8.45 S. in S.liS S.{J." s.sa 
Calcium cnrbonntc ...... ' • \l,·rl.:ont 1.1. 1.0·1 .07· 

f 

I.m I 75 : • i5 
Nltml~s........... J). Jl.Ill •. I.r, ·i.S l.n .11 

e 

.S 1.3 
Wllt~r·sollll)lc (lhospl;,;t~ p, (1. Ill •••••••. 2.5 'I' ·I.:l 3.9 

sf) fl.~ . --"""n7" S2Wo t~r·solnhlc pot.asslulIl (1, Jl. nl.. £;2 1\9 SO 
Wnfrr·sohtble l~\le\lInl. •. p.p.IIL. lW ZJ2 ~ 2:11 Hli 205 J.Il lOll 
Su\rnl.~s.............. '." . P \l.1It.. (\9 8" , 77 ' i5 IlS !fill 21 
Chlorldes •••• _............. , \>.\l.I1L., !lo 5 t -I' 45 2 2i' 4 
Cnrhonntes............_••. I)·P·W .. g, O! :I 0: 111 0 
Blcarbonntes................. p.p.m•• 6i·! I 001 I 54? I 55\ : sr'.1 I 376 ! iiS 


I 

I '\'=Trncc. 

, Snntl~· loam. 

3 Clny. 


l'ABI,B 3G.-Sum/llary of soil rC81}OIl.SrS I in rrop 1}/ois 

Plots Irrl~nted wlth

l'lIlrrl.
AII army" f1ol\'s l!Ilf(.!I

~,'II'i'!i-'l ~{·1t·Nt"d.\11 ('11.'''' plots
AnnlyslS nrruyo ,·I<'lrJIm'"Oricillal Jlnws f1uws 

....,':} 11I,pos, 
ii, HII:! 

IU:l~ WI;! Im~ 10·13 W3S IO·t:! 1038 1913 

1'h\'sk'l1I' 
(3\ (~. t~1 (II (3\ C') 

()rl!llnl~ mattl"·•. \lpn-"1I1 1.:12 1.15 l.IS 1.32 ].-12 1.2:1 1.:1:1 0.1>(1 O.SI 
)1 ierohlolo~I"',I:

Totul u('robl~ 11111'1 orin 

•Tox I lire . • •. ....... rlns~ 1'1 ('I ('l 


1II111Ion~. 2.-11< I. t.! 2.:111 1.2,.,,\ 2.01 I.I~ 2.29 .,~5, 1. iO 
Xilrir~'ing pow~r· .. IX'r(~'llt - .. ~ ~ 1 m.Ol ,(I,ll Ii.,~:; i~. S fi\J.S 77. II j;fi, fi 1,-;' \J 57.5 

CIll'lIti,'II:
\\';IlP!'-5olu hl\· snHs ... tlo ,\!l .14 11 .1:1 11 .\>1 .11 .11 .1:1 .10 
Soli rt'lll'lIon ••• , ••••, P II ~,9:1 ~ . .j2 , ,\1 1ot!itl !"t ,,,,,* ~.a1 " \1 ." ,~2 ~, !iii S,02 
CnlcilllllcnrbQllnt(·. j1('rl'-rlt t 15 1 :11 t.2lj I ;1:1 I I, l.:U' I 21 . ,(I ,.~5 

Xllmll-s •.•__• __.p. p. III.. 1111:1 121.1 In 7Ji 1:1/1 lR'.?ti 1ft. Ui Ill. !I' S It O. H 
Sulfull',t .• _.__••p. p. nL. 'H tin 1112 li'l 
Chl()rld('~ .•" ....p. p. 111 • S '\' :m 'I' 
Cnrhollllil's .•_._. p. p. III iI II 1[, II 
llknrhunnl('s..... p. II. 111. !i!H 1.1~12 ".""" ...... . MI .'ir,~

~ 

Wnt('r·soillbl~ phospJtrtl!' ,
'I.' T ............. l-"'~" "." 'e :1 


Wlll~r·solubl(· \ltt;\~~!:I~I1
V.I',1I1 S2, ."Ii ..........--- ...... \ ·lfl I1ti 


Wnter·solllb\(~('III('iUIII 
p.p.tIl Wi J.l5 :ll~l ··T....-I.. • .. ·!~·~· .. , 1,18 1~5 

-~...-,,--.-,...,---------'" 
l'l'='r.m~. 
2 Sandy IQUIIl. 

~ Cluy. 

I Sllndy elilS 10.1111. 
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VEGE'I'A1'IO~AL nESI'O~SES 

DiYC'I'sioll flooding nCl'l'('lrd both lhe qllfintit~· find tlip qllnIily of 
hC'I'i>Il('('olls Y('g<'tn.tion in tile- (il'ld fll'PHS, TIH' f1oodwntpl' ilsdf bc'l1t'
(i[('(1 lht' ypgptntiol1; but tlH' ~·wdinl('nt il ('I1I'I'ip<! lind I1Il ndnl'sl' ('fl'('('( 
on n11 til(' gl'nsst's PI'PSl'llt ('X(IPPl w('sll'l'I1 wlWI11gl'llss. \\'lIi('1I it J'1I\'ol'l'd, 
Clippillgs fl'om ('onlpnl'nhll' I1ood('cl HIle! IIIl(lootl('d snmpll' nn'Hs 
sllo\\'('(\ t hn t fomgt' Pl'Oti llC'( ion \\ ns noo 1>t'I'('('n l gl'Pi! I ('l' in 1n:H) nne! 
300 1)('1'('('l1t gn'nt('l' ill 19:~n in th!' /Ioot\!'d lllflil in tilt' IIllfloot\!'tI III'PI1S 
1.(.3) (figs, 13 nnd 14), Till' gnins ill rOI'n~(' I>l'odu('('d Oil thl' lightly 
si\(1'(1 pnl'ts of tilt' nl'('ns 11101'(' thull bnlllll(,l't\ Ih!' los::ws fl'oll! d('positioll 
IIIl th!' Iwnyily sillpe! ]liHts, Tltl' I'IIllk('[' gl'owt h nnd g:I'('tl [l'l' SlI('t'U

FJ(ln(l<: 13,-- Yipld of !!;nlJ!'i It !!;nh~ from 10 IInoell'lI III('i('r-~qlllll'(' qllildrn t,.; ((('rt) 
nud 10 ('lIInplll'llhl<' II II fIU()tII'd IJllUdrnh Iri!-!;hll, \r(·i!-!;hl: ·1.2i'iO gl'llJIl'; and ,125 
grtltJl~, f'('~p('('U\'('ly, 

Fl<tl'llg ]·I,···.\lknli "H(,llion Hwndow \\fl[pl'l'd with dh'PJ'i('cl t'!tuo/L 
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kn('e' oC tlHI Y('gl'(nlioll on f1oo(\('d III'P!1S euw;('d liYPsto('k to ('Ol1C'Pll
1m tt' in sudl pln('Ps, This I'Nllli 1'(1<1 SOI1l(, ndj 1Il.;lnwnl of mn.nng('nlC'nt • 
PI'II('t.i('PS 10 pl.'l'Yl'lll OY('l'lHW of tlH' Iloodpd III't'nS 11Il(1 to bring n,bout 
n(,~qunl(' liSP of fOl'lIgp ('il;('wlll'l't' on tlw gl'lI;f,ing unils, 

Tn pYnll1llling tlH' {'(l'('c(;:; of Ilooding, it is im(lOl'tnnt to not(' tho,t 
lhe hpIlYil~' sil\('d plot:; I'('PI'('sPlltl'd not mon' thnn 20 1>('I'('('II( of the 
lotnl nl'pn f1oodl'd, nnd thnt \\'(,S(I'I'I\ \\'hl'Htgrnss illl'I'(,Hs('d mnl'kNlly 
on pHl'ls 0[' thl' D(I(II' Spl'illgs nnd XOI'('I'O:;;:; HI'(,118 \\'hpl'l' ;:;(ldiI11Pllt was 
(kposi(l'd,

'l'hl' YI1 Ill(' of t ht' nddi 1iOlltl I fOl'ngl' pl'od U('l't! lwlow t Itt' ])('('1' Spl'ings 
Dnm equu\pd IIH' ('OS 1 of 1hI' <lnm [\1(\ fil'"t,\'('lIl' nf{PI' flooding WitS 
bl'glln, Thl' <lnm. huilt wil h hnnd luhol' nnd hOl's<,-dl'l1\\'11 l'qllipllH'nl, 
('ost n,PPl'oxi mil tl'l,Y $8,000, .\ pn I'l of [11(' flood plni n \\,n;:; 111(1\\'('(\ ['01' 

suppll'l11l'ntnl [,('('d, nllt! produ('('(1 on n,n flYl'l'ng<' 1,21 tOilS of Im,Y 
jll'1' n('I'p. It Illny 1)(' n:;slIl11(ld, Oil IhcI bnsis 01' llll' qunnlil,\T of hny 
cut, lhnl Ih(' 4Bii Il('I'PS (100<1('(\ pl'odu('l'd 11. tOil of 1'0 I'ngl' to lIH' n·('I'p, 
At. \ht' pn'Yniling Wi('(' of $,1{ n lon, titis llIuch f('pd WlIS wOl'th $:3.480, 
Util(' 111'('n hncl nol 1'('('('i\"l'<1 ndditiollnl wn.lpl', lillY ('ottld not hll,v(' bN'n 
PI'Odll('pd Oil it, 

'!'hp 1'C'Sttils of (Jundl'fll nWl\:;lIl'('nWllls HI'C' giY(,1I in tnbl(l$ 59,60, nnd 
61, npppntiix, n:; tlY(1J.'ngl'S 1'01' 1hl' liy!' 11('1'11111 II I'll I qun<lI'HI:; in (,lIeh 
fil'ld plot. DUln Oil gl'nss d('llsit~" ill 1'C'lntion to l!<'plit of :;('dinH'nt 
HI'l' SlIIIIIIIUI'i;f,('d 111 tnhll' :~7, Owillg to In('k of ('onll'ol 0\'('1' the 
)'ludd~' ('1'('('1\ HI'('I\ dl1l'ing 1!l4:? lind I!)"I:~, 110 dala \\'l'I'(1 tnk('n Ih<'I'(' 
in 194:~, (AYl'l'ng(' dpplh of d('posil Hnd nU1I11ll'I' or flooding::; ('01' ('I1('h 
y('nl' nl'(' gin·n in Inbl!' .1.) Bl'('HIIS!' \'l'g!'tlllioll l'hnl'ting "'I1S (ront' 
l)(l fo \'(1 litl' flooding S(,HSOIl ulld t itt' sl'dill1l'ltl SlIl""P,\'S \\'{,I'(, II1n<l(' 111'1,('1' 
it, n'gl'tntion dnta tulu'll ill n ginn ,\"('111' 111'(' Hss()('ill/('(I in tl](l tnhlps 
wilit dpposit dnln tnkl'1l ill tit!' Pl'Pl'pding ,\'Pill', En('it of til(' d('posit 
clntn in lnbl!'s 4, ;ill, !iO, nnd iiI is 1111 n\'PI'lIgP of s('dill1{'\lt dl'plit nlollg 
till' ])OI'llon of Iht' 1}('I'IllHIll'1l1 lillt' of SUI"'[',\' tlllll ['('II within tite illdi
('il ted plot. 

1'1I0IH"GTIO'i OF GIL\SSI~S \:\1) FOil liS 

Jl(,S])(lIH;(, of III!' Yl'gl'tnlioll to nll'ililiollS ill I'nillfnll is HPPfll'l'Ill. 
TIll' (IPn~il~' of gI'llSSl'S ill till' fil'ld ('\1('('[.;: plots hnd dl'oPIH'd :?.'{ ])PI'('('lll 
f['olll til(' Ol'igillnl b~t 10:;:-;; IIlldt'1' PX('Pllliollnlh- Il(lil\'~' ])I'('cipilnlioll it; 
lind 1'('('OYPI'(,r\ (his los:; lllld gnilll'd III jWJ'('pnt by 1011; nlld lInd!'I' :;ub
I1lH'mnlpl'pcipitulioll il hnd Inst til(' 11l-pl'I'('PIlI gaill nlld ;j~ PPI'('l'1l1 of 
lhl' ol'igillul ndul' In' 1!J·I:L TIll' t\l'llsity 0[' gl'HSSPo; ill flood('d plots 
thnt III;d I'('(,('i\'('d 1'1';.111 () 10 1 itH'h 01' ~;pdil1H'Il't I'hulIg('d IiI lit' iI' nl nil 
unlil ni'Il'1' 1\1·11. H)',Jul,\·l\J·J:1, Hrlp!, 10 ll1ol.. hsnfmn;'l\l'dlYBIli>llol'llIfti 
)ll'p('ipilntloll, it hnd dil11illislH'd b~' np]lI.'oxilllnll'ly till' SHill(' P('I'(,l'nlng'(' 
ns thllt ill til(' ('IH'l'\;: ]llllt:;, 

l'll(iPl' (iPposils dl'l'IH'I' thnn 1 itH'h, lolnl gl'flSS dl'nsily d('('I'('IUlPd; 
(ht' ~I'('HI('I' titl' dl'j)lh. 1IIl' gl'('nl('I' ",us 11ll' dl'('I'l'IISl' in dl'IISil)" Thl' 
('xU'1l1 of d('('I'('IlS(' nssoeilltt'd with t11l~' giY(,1l d<,plh S(,(,IllS to hn.\'ll 
vnl'i{'d wilh I'ull' of dppositioll. ultllOlIgh this vnl'intioll wns Illn:;k('(1 
sOIl1('whnl hy ruillflll!. By In:IS till' gl'Hss (,0\"('1' ill lipid plol:; thlll itnt! 
1'(I('l'iy('d frolll I to ii ilH'ilC's of d('posit hnd .10:;1 tl4 1)('I'('(,llt of its ol'iginnl 
(\(onsil~', III In·ll til(' plots litnt hnd l'l'('piYl'd llli:; nlllO\llIt. of d('pm;it • 
hn.d II gt'nss ('On' I' only 'i IH'I'('('II( 1('$$ d('llsl' lhtlll the ol'iginaL B~'r 1038 
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TADI,E 37,-i)ellsUIl 0/ (/ra,~ses (c;t;J!I'("~8ctl (IS perceltt cover) in rclall'on 10 depth oj 
scdillLclll ({cpo,sit tn field u/,ws, ill 1988,194', (Ind 1948 1 

,\1,1, (I IL\~~E::; 

103S 1041 10.13 2 

1)(,,,l.h or Sl'IIIIIll'1l L 
(\o(,II<'SI 

A\"l'nlgl' ~russ 
d('nsll.~' 

"-~-~'l ,,- ,.t_....~ 
l--~-

SU/II' l'rr· Per, J'a· ,sum'; P!'r.j!'cr' Prr" !'er.' Pa· 
IItr c'fllt 1'1'111 ; r'I'ut' IIf'r ,'l'lIt' "flit ('fut ClInt.' t'fllt 

oI ........................} HI 1i2!: a..~2 -2S U 5. ·10 5. U2 Ij~ f,l 2.72 -fiS 

0-1'" •••••••• " ........... r, .1. .11 ·i,n5 -I b !!.n~ 2.,7 5.0·' 2.2·1 I -56 

1,5 ...................... . 12 :'.51 2.U(l -tH: tj n.75 n.2ti 

~I!I."'... , ........... n 5,,'."', ,:12 -0-1 ti 5.02 2.!!U 

1O··11i.... . {I.. .. .... , ;l,n,IS ,Ul 

15-~~L .................... 

1Iforo Ihlln 20. g:::::: :::::::::::::1 i i ¥':3}' I 0,81 

GA LI,J,;'l'A 
•.-<-~ •. .-~.,~~- -~. '-I---'--'~' 

!01 . '_"'___ "'" _ 11\ 3. Sa 2.2<J -·11 !I :1.82 I a.,r':1 I -8 
i}·l .. _••• _.""." I, ;;. iii a~ 2, -1:1 fi 2,;11 I 2, ·HI +1 I 
1-5 . I~ ,I . ."~; 1. ,til -n,~ tl .'i,as ,1,·1:. -17 , 
~IO. ;, .t.!I,-i .111 -us Ii .1. .I~ , I f)f) -70 
1O·lu. II a ·1.21 • liS -Sli 
J&-!!il. . II n.27 .fili -so 
':'10[(' Iltlln20. (I 

~ 

i o. liS , U -HMJ 
, , , 

_._---,~~~,---~.- " 
" ~ ~ -'-'~'--

----.~-; I ' 2 n. n!J n. " +~U i 2 r!.ll!l : O.n!1 +707 : 2 i (l,on : 0,0;' -22 
II II 

., 2.. 1.17 .... :w,,' 2 .:10 ":(111 +2~)() . g!::::::::::::':::::: 


I;.· }f... HI . m :J ,liS 'ill + .}. "II ~,7IKI . .. Il,ms "I ,J5; .:12 1 +113 
(] 2 .Oll ' II''If ')+-1- '} a' ,2·1 I .ID: -21.I.,

,"jt I , 
j , { 

~ ¥ .. ~ 1&~~... .; U II .0:1 I I! .00; .i(\ 2~(H) 
l\1on' t Illtn 211, () (I I ; U (")I 

I I'r.'c'II)lhltlOIl III hc'otlIJuorlt'r;., \\'hl('III1'II~ ("'llInlllr ~1I11"1"tI wllh n"p,'!'! 10 tlH':J firxlIlillg nn'n~, was 
(In ]ul'lH's': .\lun'lI !hroll~h 1>('("'lIIlwl' 1!I:11. >,m':IIJ:1a, 11.1i\I; \!I;ll;, 111.:1., W:lr. !I.Or.; l!Ia~, II,(~I; 10:\1l, 8,3,~; 
1Il·1(}, 11\.211: 1\1,11, 2rlJl~. 1H12.li,(I2. JIIIIIHlry lhnlll~h Jllly 1'lIa, ;I.'S' 

: .\Iwhlr ('n'I'k '1l1fulrah WrH' uol ('harl"tllII Wla, 
1 ('hl,('k, 
1 I"dllell" \llUI~!; lind !lUI, Decr Sprln~s. which W~I'I'1I0t, IIc)(jlll,dlll 1\1:'11 :III, hlc'lush'e • 
• 1.('sS than ().OI llt'rcolIL, 

til(' gl'l\~s d(,llsit,yin Ihp 17 plots with frolll () to 5 indH's of dl'posiL had 
dl'Op]H'd ,l7 PPJ'('PIlI. Thp dill'Pl'PIH'P hOIl1 tl1(' originul gl'nHH ('0\'('1' ill 
th(' 11 plo!.H witlt this dppth of HPtiilllP1l1 ill It).! 1 wnH ollly ·ll}('I'('Pllt. 

'Phc'He difl't'r('Il('PH IIH1Y hp aUl'ihutl'd to till' l'H.tt' of 8f·dinwllt: 1l(,('UllIll 

InLion n.nd thl' IWfI,\"): ]H'('cipitn.tion of 10·10 nnd l!N 1. By l!)4:{ the 
('ight plols in [ht' XOI'('I'OSS Hlld ])('('L' Springs HI'('IlS that hud 1'(>('pi,'('(1 
10 ill('hl's 01' [p;;;; of (lPposit IllId lost. 5i) ]wJ'{'l'nt of llipil' ol'igillnl gl'M;:; 
COV('I'j but lilt' etH'C'k plotH hnd lost n. similnl']){ll'('('ntngt', 

SilH'l' ill mOHt of thl' flt'ld plotH the origillill (:OY('L' WUH pI'imn.rily of 
gnlh'(u" tht' trPllel or (01111 gl'IIHS <iPlI::;il)' WIIS dOllllllllll'd by Ih(' 1'('SPOIlS(\ 

of this gl'llss (tnbll' :Hl. TIH' ]ll'n'pnlng(' dl'C'I'(lHSI'::; for lhis sl)('("i('s \\"('I'(~ 
gl'l'nter: thnn those for Lhll tolal COY{,I" ill ooth Lhe flooded plots Ilnd 
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thr dH't'k pl01s, Floodiuj:!,' f1W01'ec1 gnl1t'ln, in the plots rcc('h'ing not 
mOI'(' thlln 1 inch of (\ppoRit. 

l)(,l1sity of W('s((,I'n wltl'Htgl'nss inC'I'eHs('(1 with clrposition ofst'dill1l'nt 
(lnlllp :~7 Hnt! fip;s, 15 nnd 10). 'I'ltis gt'nss, pl'ps('nt in sll1n.1I qunnLiti('s 
in lht' OI'h,!,'iIlHI ('0\'('1', hud ilH'I'pns('(1 conspi('uously by I n:1R, By I n·ll 
it Itnd eOflH' to dOlllinul!' l'nllH'I'lnl'gt' HI'PHS in the' nl()I'p ht'l\.\'iL,\: silll'd 
;:;!.I't'l('itt's of (itt' XOl'('I'USS nnd D(,(,I' Spl'ings noot\ plnins (fig, 17), find 
its gnins \\,(,1'(' l'('tiu('('d hut not. ('lill1inn(NI h~r thr l'nsuing til'ought, 

FJ(wltl~ I;), "".1, ))PI'I' ~JII'iIlI-(S plo(1 in I!la.i, IJI'I'OI'P (loudinI-(, \'pl-(<,lntioll,l-(/dll'tn 
gms", n, l->:tllll' plot ill 1!Ill, Hfll'I' 7 "PHI'" (If lIooli i III-(, J)p)lll,,;jl, 7.n inclw,;; 
\~('A(·tntjolt, 'WP:--tpl'Il \\'hpntU;l·n:-.~~ • 

http:sll1n.1I


Till' l()s~()I'(kll~it" 1)(,[\\"(,(,11 1041 nlltll!l·t:~ \\"a~I('~,.; 1'(,111 (hall np]lHI'('llt! 
III lhl' rail or 111.1:1. nrtl'l' n mOllth or Il\)U\'l'-llOl'llllll pI'I'('ipitnlioll. 
1l1l1lll'I'Oll~ Ill'\\" ;;1('111"; \\"(,1'(1 o!J";('I'\'l'd to hI' nl'i;;iJl!!." rl'OIll hilh('I'to dOl'lllHllt 
dd;WIIl('';. . 

FI';tItL Iti. \\, ..,11'1'11 whl'nl!.(I'II" !.(I'I)II itl!.( 1111 !l-flllll rll'(II1,,:t 11ft :\'1I'(,l'lJ" an'n, 
I~III, h,I'I,.., HIl"illll-lhi-!tl' and I/IIl'ky :'IttJIllltltill bpI' pl:lIt! '('/'fllIIl 
.~ rl",l/llla 't 

Flrd"!: 17. \\,,,-1(-1'11 wh"nl!'(I"lL-- !l.I'Il\\illl!; (Ill :\!If'('l'Ih- an'H, Hill. l)ppll,it,:! 

Itl .[ illl'/It·" 
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Of the other grassc" present, only two oe('.UL'I'('d gen('!·nlly. Red 
three-nwn, pl'esent in thp Ol'iginal cover of most of the plots, suffered 
severe losses ft'om both silting and competition, Ol'poping muhly 
withstood modemtC' silting and incl'un,sed eonsidrmbly wltm'e depOSI
tion was light, Blur gml11lt WitS ol'iginltlly pI'rsrnt in appI'reiltblo 
nmounts .in only one of the' flooded pIoU" plot 5 at Dnel' SpI'ings, By 
Hl43 .its density in tlds plot, which then had n,1l fw('ul11u!ntion of 
nearly 15 inches of srdimc.'nL, hltd been l'e<iuC'('d by 07 IWI'c'('nt. 

No COITl'1n,tion was disC'l'rnibh, 1>('t\\'('('n <il'ptiI of c1l'posit and nUI1l
bOl' of annual [ol'bs (tlthlt' 38), By 10:~8 tilt' numbl'l' o[ fOl'bs had 
diminished sharply f1'0111 tIll' ol'igina! valllt's in the flooded plots, but 
had done so in'cspectiy(\ of sl'<iil1H'nt d('pth and iIn,d ehnllgNI simiI:u']y 
in the cbeck plots, In 104] till' aY(,I'ag('s \\'('I'P gl'l'ait'I' LImn in 19:38, 
but again depth of <ic'posit SN'1l1S 110t to 11H,\'l' 1>('('11 n,n influn11('ing' 
factor, In 194:3, nJtl'l' lill' dl'()ught of 1942 nnd 194:1, allnllfl,1 fOl'bs 
had almost disn,PIWfl,I'l'c1, . 

TAIJI,i'1 3R,- ~NlIl/lb('r of fllr/)s [lrr Sljltrll'r-lIIcil'r qlllllll'lIi in tell/film /0 depth of 
,~('dil/lelll deposit ill field nl'CIIS, in was, U)I,I, and IlJI,8 1 

, 
J AVPI'fi':H'llIlJlllwl' i AY('J'llj:!('llllllllwI" AV(lrttl!l'llIlfllill'r 

Plots "rrl)l'll, Pl'" Plots or rOl'hs JlPI' of f(>I'Il, Pl'" 
D<,pf.h of s,'dlnH'nt I"PI)I'P'" qllntiml , 1'1'1'1"1' 'Iundrnl I"(lpr(' q.Uldrnl 

(lIl('I)('~) H(l11 1(ld , Still/lid '!·wnfp(] I 

Ilr dnta .. ~ by dntn .hy daln·· ..·· '-' 
()rl~innl 1IJ:1X Originni HII I i I ()rI~llIl1l HJ\:P 

·'·1 . - ---, 
j SUII/'j 
, liN 

mtn 2:ta ~ ,- : 7!i.0 1,1 
lO!l.,~ 1 I):I~. ~ I ·1 ! '10.0 ! 
I-'},-....<) lOX. 0 , I) . __ ••. 
50.0 it.:l ' ·1 21, S 1.0 
H2.7 :lI,a :I 115, i 1.0 
,Hi, t, I1I"t I 2,0 ' 1.0 
10,0 ! ·1.0 :I :lO,a ,7 

1 Pr('eipitntlou QI l'l'ndqunrtl'rs, whi,'h was ('('nlmll;- sltlll.t('rl with rr'sl)('('1 to Ihl's!' '"'I'n~, was (111 
inch('s': Moreh throngh ll!.'('<'.nl)('1' IU;lI, ~,(J(j; Hlar., II,ml; l!I:ln, 11I.:!7: 1!la71 !1.!15: I!I;IH, !I,t~l: IUa!l, 8,:15; 10·10, 
lli,21l; 1!J.l1, 20.IIS; 1912, 0,112; .1u.wn,·y t.hrough Jnir i!J.I:l, :l.iH. 

2 ~!U(hly Onwk !tundrats 11'('('(' uol, cha"I!'d iu lilia, 
, OI1!'ck, 
• Inclu(],'s piot.s H and \lilt. V('l'" ;1pring,;, which W"!l' not fioodl'(1 In wan :\!), inclusive, 

Fl'='J'ruc(', less thau 0,1 plant I)!'" (IUn(lrat. 


Pm'C'l1ninl forbs, on thl' o(hC'I' ilnn<i, RP('1)1('d to 1)0 Jfl.vot:C'ci by sedi
nH'nt (tahk !{8), At 110 Liml', ho\\,p\'C'r, did till')' show any tendency 
to dOl1linal(' till' ('O\'l'I', 

Tht' g('n(,I'nl I'fl'l'ds of f1o()dill~ on \'('g'dnt.ion in the 14 flooding 
al'eas, til(' mode of I'('(:OV(,I',)' of th(' individual gmsses, and some of tlH' 
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ecological implications llave been discussed by the writers 111 a 
previous publication (23), 

No correlation between vegetn,tionnl chnnges and soil texture 
changes in the field plots is appnrent, 

Data showhlg response of grass dpnsity, exp,'pssNj ns percent covel', 
in gmss plots under different water tron,tments are presented in table 
39, Numbers of annual Iorbs pel' lO-foot line in the gmss plots 
averaged as follows: 6 

'Vater trcatment: 1941 104t 1949 
Sediment-larlcIL___ .. _._. __ ._ ... ___ •• _.. ______ 1. -I 3,0 'I' 
Clcar__ . ____ . __ . _ ..... _.. ___ • _ 3, 5 , 6 'I' 
None ____ ._ ...• _ •. ___ ._, 2,5 1.0 T 

Moistme defi.eiPl1c,v in till' ] 942-43 I)(,l'iod WHS ,'C'fll'o(.pd by n sharp 
decL'ease of gL'llSS dc·nsity in 1043 lIl1dt'I' tilt' dt'al'-Wlt{;(,I' {,L'PlttJnpnt and 
in the check plots, Hnd of the lHlmbpl' of annllal fmbs under all treat
ments, 

W'estel'll wlwlttg"ltss was l('ss sensitive to sediment in these plots 
than any of the oth(,l' gl'aRRPS, III the plots tl'eatpd with sediment
laden water wlH'l'eit had bc,pn planted, thiR grnss increasecl in 1941, 
hpld its own in ] 942, and. t/ecronsptl only in 1943 nftC'1' n, yenr of very 
dry WNttlwr dming wllieh no spdimout was deposit.ed, It behaved 
similarly in the C'ol'l'esponriing plots tl'('atpd \\cith el('[L1' watCl~, except 
for a gr(mter ine1'('ase in 1941. In till' unirrignt<'d plots the effects 
of drought l)('gnn to appNU' ill 1942, Undel' nIl Lt'entments western 
wheatgrass was invading the plots of the oth':.'!' slweit'S in 1943, 

Of tbe tb,'PC' oth('l' gmsses plante'd, alkali sacaton was the least 
adversely Itfl'ected by dl'position, By 1942 blue gmma (fig, 18) and 
galleta had dl'Oppecl out almost compjptely in the plots il'l'igated with 
arroyo wnLet', Sand dropscl'd, a volUllteet' gmss, was the most sen
sitive of the grnRses observed. Its Ot'iginn.i density in nIl plots was low, 
It incl'pased unclc·r the elt'nl'-wate!' Ll'entment nnd in the unirrigated 
plots, but in the plots il'l'ignted with at't'oyo water it had diminished 
to a tmee by 1941, and by 1042 it lutti disappeai'ed from thC'se plots, 

Reactions of the gmsses ill the gl'nss plots were similar to their 
l'cactions in the field at'eas, In the plots irl'igtlted with sediment
laden water, whieh received an aeeull1ulation of 9 inches of sediment 
during a 2-year pet'iocl, t.he densities of blue gramll and galleta were 
st'verely reduccd btl t thn,t of western wlwnJgl'ass incl'C'ased, Responses 
of the total cover in Lhe clear-watC'r plots n,nd in thp unil'l'igated ones 
were compnmblp, respeetivciy, to those in the lightly silted plots and 
check plots of the fidel areHS, 

A slll'pl'iRing [eatul'(' of the response of the grnsses in lysimeters 
was the small p(reet of continued yearly inCl'puwnts of deposit, Basal 
area of all the gmsses eombinecl did 110t dccl'ctlse eonsistently from 
yelLI' to year under the various tl'eatmc'nts (table 40), although the 
losses uncler the 35- and the 50-pel'cpnt treatmentR w(,I'e somcwhat 
greater ill the fourth year than in any otb('r, GaI1l'ta tendecl to show 
greater decreases from Y'('al' to 'yeal', but did so under thecleal'-water 
treatment as well as lll1del' tht' olhcl'S, 

6 T=1'race, less Umn 0,1 plant I)('r linc, 

http:deposit.ed
http:C'fll'o(.pd
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TkllLB 39.-Density of grass cover. expressed as 7)Crccnt rover, in grass plots J under different trea/menls, 1940-48 CJl' 
00 

Plots irri~'llt\'ll wilh arroyo water; Plots irrigated with clear water I Unlrrlgate(l plots !o;!o russ s~eded orass spl·c1l'S present t"l 

{ 
~--\911 1912; 1943 . lOW i 1041 f 1942 : 1943 IUW 1 1941 I 194.-2---;"1-19- 1-3 - @ 

!iI. 

8 
...:\\"\.st:'-\:I~.:gI1lSS' -,.~-- -(;.;; ~-;:-l-;;.--~';r~!--:-;;~~I~I---;:-;~ Q 

,llillcgrnlll3.... . .• . .. IT 'I' 0 I 0' .1 1 .11 .2 '1' '1' I .1 .2 .1\\"ll,sh1fn whi.~ltgmss~ "', Alklllll'llC"Jton. ' __ .' 'I' 'l' '1' 0 '1" 0 .1 0 I) '1' .1 T 
:;anlldropsl'(·d•. __ .,1 '1' 0 0 .4' ~.S; :l.U 2.1! .21 .61 .7 .4 
1.Jlnl.grnlllu........... 111.5 2,U .1 ••1 17.:1: 30.0: 33.1 12.21 20.5, 31.71 :m.7 11.2 t:t:I 

JIIt1~ grnllllL Wl·sh·rnwhl'l1!gru,;S. 11.2. .41 .2 0 0 I '1' 'l' J 0 "1' .1 T c:: 
{ ~...... ,\Iknli snmtoll.· .. • .1 '1' '1' ']' .1 .1 ' .2 .2 ']' \ .2 .4 .2 
j';alllldropsl'\'<!.. __ • 'I' 0 0 0 ']' .1 .2 T '1' I .3 0.3l t;:t,
i[GIlIIl'\.!L __ .._.. • 5.a l.S l .1 .1 5.2 7.2 10.3 4.9. 5.-11 7.ti 6.7 2.4. ~, 
.Wl'st.l'rnWh\':Ilgrn'~, T .1; .2, .1 'I' .3: .9, .3 'L' .1 •.2 T ~ 

Gall,·I,,_. ,.,.l11Blllf,gnlllln.... .. .2 TO: 0 .1 .6' .4 t .:1 .6 .8! 1.0 .6 Z
AlkaUsacllIolI. _ I.a .5 .2, .4 .S: 1.6 2.4~ 1.6! 1.7 2.7 2.8 1.4 

jSulltidropsl·t'd._. .l 'I.' 0: 0, .1' .3: .3: .4 ,.51 1.3) 1.5 .3 ... "'.~~ 
'rAlkal.iSllmlon. ,'. 11.2 :1.2 I.:l' 2.(j Iii. 7 22.'" 21.6 12.2,1 11.4\' 17.0 15.3 6.1 o 
, "·t'~t llfn Whl\111 gl'Us~. T T ,,2 ~ .1 0 . I 'L' '1' 0 0 t T- 'r ... 

,Alknll ~:\(,:llolI t,:)--~.-- '--"., '''llCrl'''Jlillg muhly,. T,' I '[' 'I' 0 0 0 0 1 0 I 0 0I 0 
ISall(idropSl·,·r!. .. __ .1 II () 0 T .3 .6: T .81 2.2] 1.0 .2 
'[W,'st"rn whl'nlgra", .-1 1. 1.1 .5 • I.n 2.0' .r. .3 1.0, 1.4 .2 ~ Him' gnun3__ •• 5.2 T () .'i. 10.5 8. r. 2. -I I' 4. l' 1O.2j 10.4 2. 4 .:!Mixlnn· . .JlGIIII"!Jl.. •.• .Ii • 'I': 'I' • .7 .4 .1 .•1) .:1, .1 0 CI1 
Alknh~n('fitoll. 4.0 1. .n 1.1 6. lUi 10.4 5.5: 4.8; 7.31 i.1 :t6 
Salltl tiropsl'('d .1 (I 0 0 .4 .:1 O· '1" .1 l .4 T t;;l ___:..._~~L t'1 

I'd 
J tp :=Irnll·~'. h'ss tlmll 0.1 Pl'f('~111 t.. ;'! :;. 
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l'II.IltLI'I, '.1, lllltl' !(1':lIfia 1,1.. ' :lfl,,!, 1'1·(·/·i\'illt\. il':\ ~,·:tr, Ill' il'I'jt\;lIill//, a :2-ill('h 
,,,r:t1 dl"po.. it "f liI-aV\ ... l",1 ~ll'l'd ... ,"di!uPlll; /,j, hlilt. l.!ratJl:t 1'1ftt af1f~r n.(...h·ill!! 
(,I":tl'-\\!tl,·!' init:aUil/' 1'''1':1 ,\1'al'-, 

TIll' iIlJlnl"lf'" of kiwI (If ,,·dim/·1I1 \tll'it'd 1\ it" !!t':I"" 'p",.jl''' 1l1l11 \1 it II 
c1l'pllt tlf iIH'I"'1I11'111 of d"IHhll, ,\1 Ill!' "IH! of I ,\ I'HI' 111,·1''' \\:1" Ill) ('01'. 

I't·!aljoll 01''''111'\1\,,1 \\itll ([unlity Ill' "'dilltt'lll, ,\rI(·I·liJ(·lil'.. I,\(·HI·, hl\ll' 
l!t'ltlltll alld '!all..ta '''lld ..d 11l"1I11"'l'gTI'Ult'[' 1,,,t!IIt·lifll\"lllld,·1' tI'th(' Ilr liL!' 
;;,i- IIwllhl' ,i11-pt'/'f"'111 qlftltll!ly Ir'·ultllt·lIl ... ill 1\ ltidl lIlt· pl·rl','nIH!!I· fli 
(·Ia\ \IH" !.!:l',·u!l'l'. \\·,· ...1 .. 1'11 \dIPHI!.!'l':!'''. "II 1111' II1111'I'itnnd, 1'·IIt/ .. d l(l 
d(,(:"!':I:-,' IIlo!'!' l!lld ..!' lr,'nllll"llh ('(tlrlaiJlill~' ~l"'ull'l' ppn"'lIIH!!('" or 
";tOld ,\Ikalt ,:tI'ul()11 ... htl\\l'd 1111 ('(· ... pou.... III \arinllllil" ill ""t!IIJIl'1l1 
(1'Itllily. 

III 111!·I,\ .. illlt'I,"',.., IlIlaI ;.!Ttt"'" ('Il\I'1' t!1'('I','u"('d rl':!lIluriy n,. d..pllt o/' 
",!'<!illlt·ttl il""I"'II""d 'Inill(, III.. TIll'" 1"'''111111''1' \\ a ... III ;:;('111'1':11 HI'{'"rd 

\lilll IlwI ill 11t,·Ii.. !d ploh. Bill!' :!I'alllll .,111l'pl'I'd Ilw :':('1':\11,.,1 dIlIlHl~" 
frolll ;'l't/illll'lll. lIlId :.:ul(..tll til<' 11('\1 ;!1·I'al{·~1. W..... lt·1'll 1IIIl't1I!.!'I'Il";'" 
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TAIng 40,-Percenla(IC r/t(lll(lcs ill baslfl area of V(;(lc/fltir/lt in lll,~t:/II('ler,~, lIcC'Ordirt(llo 
quantity of sediment applied--_..__.-,-...."---- -,.,--4_......__ .-~.. 

SI,(lIllwnl i West!'rn ! DIlle Alkr.1I •Year I (lOlil'ln ']'olnl
tl·('Ut.Il1\'ll l ': Wl}t\fitgrnss· gTumn sll('ulon

i 

-.---~ 

/'fn'tnl ! l',r('(1// Prrrr"t Pt'r('('nt P"Tt't.'1I1 J'('rl'fllt 
n , -!\ +nil 

, 

-:\7 -1\1 +ta
( ., +"., ~·21 -·If. -~~) -22 

1010......... .. !!II ··:111 -3!1 ··~Ii -:m -:1";


ai, fJt .. it --riB -(~l -(iii
! . ,I. ~·-n!i "·7,"\ -Ji(j'(j -so 

I II , ":12 .~ 'i(j +10 -Ill .. - !l ~a2 -Iii -2fi -:t~
1Il41. __ ••••. _.... .'. !!O :tG -:li -7!o\ -iiI -17

[ :1:- GO ~i7 -iO -57 -in 
CoO ~!i - U, -(;2 -M 
II +'22 ~ :1:1 ··70 +11 

-!l~' 
-~ .. -~:!2 q .. ,., .• :\1 -211

HI·12._ •.• ________..... -a,!!II til --:lll ···SlI -'I!i 
!l!f +-,1, ·7:1 ."'!J -·IS -Iii 
ttll .. ~ri1 II !II; -:w -77 


-12 +ti(i -·SI +:tri +1\1
I " • :\1 -lli ~j', ~21 -2\\ 

10-13......... 20 • :JG ;{\l ··.'<1 - :11 -·ji 


:t~ ;~:1 "" ,fj ·!l1 -fib -in 

'i0 711 ··I(JIJ -HH -i5 -(I()
l 

I Sedlnwl11, ('onl,'ul I hy w(li!tilt \ of watl'r·...l'iIlrlll·nl. llIl\:ll1n~ npplic'ct. 

nnd nlknli sn('H.lon IwlHl\'('(\ difl'l'I'('IllIv ill difl'l'l'pnt Yl'lU'S, '1'hc' I'P
sponsc' ()f bhll' gl'fll11a, dOlllillflll1 in fl1i plots in 1fl:~f): is W(·\1 typifipd 
by its (kgl'(\(' of slll'd\'!\l in ln4:~, nftpl' 4 YPHI'S of ll'l'fI.tn1l'nt, By lhat 
year its basnl al'('i\, httdinel'('fls('(\ GO PPI'('('llt ill tit(' plots thnt had 1'(' 

cei,'ccl no ;,;edinwnl; had dt'cl'('nspc\ 10 ()(,I'(,l'nt undt'I' tbl' 5-pl'l'cC'llt 
tl'cntment, which l'('slIltl'd in fI('cul11ulntion of about 8 ille\ll's of dl'positj 
nnd hnd c\eC'[\'as('d 09,S Pl'l'C('ot und('I' tI\(' 50,(wl'('ent tl'l'ntnwnt, which 
rc'sulLe(\ in n. deposit of npPI'oximn.tl'l,Y 2:~ ilH'lH's, In lh(, lysinwt('l' • 
plots slIbjf'C'tpci to the !1,>-p"I'('('n t ll'l'fI tn'll'n t, dpnsi ty of blu(' gl'al11a 
deCl'C'aSNI SOI11('witfl.t ]pss tlltHl it dill in tit(' fipld whc'l'l' d<,posi ts \\'PI'<
of eompnm.h]p dl'pth; b1\t ('0 III (WliLioll fl'OI11 gnllpliL fllld w('stl'I'n ",IIPnt· 
gl'nss lute! 1)('('11 gl'('ntl'!' i 11 til(' fi(·ld. 

Alkali suell.Lon, tlw next most nbulIdnnt gl'll~S, in('I'Plls('({ in dl'nsiLy 
Olll'-titil'{l ill lysin1l'tc'I' plots wlwl'(' nO spti'inH'nt WIlS clpposit('d. It 
dCCI'('USNj O!\(',/'olll,th wlll'l'(, :~ indH's of Sl't/impnt WflS dC'positl'd ill 
4 yenrs, one·hulf \\'11 ('I'C' the' ,l-Yl'fll' dpposit. WIlS 9 inell('s 01' 15 incb0s, 
and t/ll'('e-quurtt'l's wlte'f'(' it \I'flS 2:1 illC'hc's. Although its bnsnl fU'('U 

wus n.'dllc(,d by de'posit of Illly d(·pth. this gt'nss sho\\'C'c\ gl'(·n.lp!' Pl'l'
cClltug(' slll'vival lIncl('I' tht' two IWI\,\'i('l' sC'dimc'nt U'('n.ll11('llts tl1l1l1 any 
of the other gI'f1SS<'S, 

'We,slpl'lI wh(lllfgf'l1ss show('d pCI'(,pntag(' elecn'usC's of 42, 84, ao, 38, 
nnd 70 un(/l'1' till' 0-, i3-, 20-, :~5·, Ilnd tiO,(wl'cpnl II'pnlllH'nls, l'l'SP('c
tin.J,y, Thc'sf' dil.LIl indi('ati' thnt 4-y('fl1' fl(,(,lllllllintioflii; of sudillwnt, 
with depths ns gl'Nl.t 115 15 inciH's, had h'ss ('11\'('( on Slll'vi val of this 
specie's thun eOIn(wtition wlwl'(\ llO s(,dinl('lli llI1d bt'I'll dpposited, 
Deposition of 2:~ indl(IS ill IL 4-YP1U' pe'l'iotil'('dll('pd \\'('SU'1'11 wh(·lttgl'llSS 
density to nppl'OXimll(l'ly hnlf whHt it WHS in plots with IIc'(,lunlllnLions 
of 15 illdlC's or 1(ls~, 'rltis l'('spons(' isin ('onll'llsL \\'ith ill('I'('lISC'S of 
western wht'll tgI'IlSS OJ) pOl'lions of UH' fioodt'd {i('11I plots wil!')'(' sedi
ml'llt~ Wus dl'posil<'d. Jt, is thought t1ml, owillg to lh(1 limilNj ilmounts 
of soil in Lhl' Iysimp\('rs, soil moisllJJ'p \\'lIS prohnbl,v mol'l' ofit'll 
critically low in thelll than iL Wt1S in UI!' fie'ld, ftnd thnt this may luLVt' • 
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had a pal'ticulal'ly l'('sll'i(,tin' t'fl'pC'1 on thl' gro\\'lh of \\'('slt'l'l1 \\'11l'u.t
gmss, 

Gnlll'la in lysinll'tpl's did not t'OI11 1)('1 t' \\"('11 in 111{' mixllll'P, buL it 
s('('nwd to b(' It'ss nfl'l'elt'd by dt'ptll of dl'posil than I>lu(' gl'tl III tt, 

As inel'pnsing dt'plh of sl'dinH'llt (/(opo;:;ils in tht, lysinwlt'l's ['l'duf:C'd 
plnnt ('om[)('lition, sUl'viYol';:; of nil t1w gl'tl;:;s sp('('i('s but bILl!' gl'llll1a 
show('(1 gl'patl'L' yigol' Illld lho;:;{' of hlul' gl'llIn:t show('d h,ss, 

DlII'ing till' YPI':\' \\'pt SlIllIl11t'l' of I ~H I lhp f100dings of til(' gl'llss plots 
W('I'P so ('lost'l,\' ::;pnl'pd thnt. lit tin1{'s, thl' plol slIl'fnC't's did not ellOY out 
l)('t\\'('('n tlll'm, Owing to till' lint' t('xluJ'(' or lhl' dt'posils in til(' plots 
irrign.INI wilh nl'['O~'O \\,11 I l'1', IH'I'('ollllioll in lhost' plots \\'ns I'c'tnl'dl'd 
to such an ('xtt'llt thai WHtl'[' Iny on lIll'1lI for S('Vl'1'1I1 tlnys at n, tillH', 
In tilt' l."sinwt('[' plots, tht' :Hll'f:i(,l' soil usulllly dl'i('t! out h'lw('{'n It'l'i
gations, nn<l IH'I'('oltllion \\'IlS nl\\'uy::; ('ol1lpll'll' \\'it hill n, f{'w hOlll'S, 
D('spi ll' this difrpl'l'IH'(" til(' I'pspons(' of 1hI' gl'llSSI'S 01 h('I' lIHlIl \\'('slpl'n 
WlH'lltgmss \\,11:; similHI' in tilt' lwo SPI'il's of plolS, 

CliO), PIIOIH ('TlO'l 

Crop yil']ds (In.bl(' ·1 Il 1'('\'1'11] Illl dl'\'l'lopnwllts ('OIllIllOIl to 1111 ('!'Ops 
1I1ldl'I' nil ll'l'alnll'nt::;, 

COl'll ~'i:.,lds ill thp lil'st :1 ,\'(':1I'S did not di/rl'1' sign di(,11 1It1,V tH'('OI'dillg 
10 il'rigntlol1 t['PH.tll1l'lll. In 1\)·11. Whl'll lIHI "nil flow" plots 1'('('pin'd 
!Hj in('hl's of nddl'd \\'alpl' 1)('1'01'(' tlil' fil';.;l fl'l'l'h(' ('UIl1P on ~('ptt'mb(,I' 9, 
the' llY('I'ngl' yi('lds of ('01'11 ('rom thl'SP plots \\'PI'(' 10\\'('1' [hnll llios<' 
1'1'0111 til<' ";.;pl(,('t('d flo"," plot::;, wld('h t'('(,l'ind :~(j in(,IH's, . 'rite yiplds 
of L1ll' lInil'rignlPcI plots W(,I'(, IO\\'PI' thun llil' ,Yiplds or nIl groups or 
irl'igntl'd plots (,x('ppl thost' 01' till' tl\'O groups of "nil flow" plots in 
H)·II, III I !l·l~ til(' "nil fl(l\\'" pluls Ihnt I'('('('in'd dptll' wall'!' (ll'otiueNI 
a 10\\'(1[' yield thnn lhl' ollll'l' il'rigatl'd plots, 

In 10:1\1. droughtpl'('Yl'IlI!'d l!l'l'lilinHlioll uf llHI 1)(,III1S, flnd no 
l}('tlll ('I'OP WtlS pl'odu('('ti lInd(11' tilly [I'Pllll1]('1l1. 111 1\)·to tlnd JlHI 110 
Iwitll ('1'0]> WIlS (ll'Odll('('d ill thl' plols lhllt hud b('pl.l il'l'igntl'd wilh 1111 
nrl'o),o Oo\\'s: till' plllnl::; had l)(,l'll kill"t! h~' s('dillll'lll. ,\!;i<lp from 
Ihis, IlO signifi(,tlnl difl'l'I'PIl('(' 1l1l1ll'III'pd HIIHlllg till' yh'lds of till' difl'l'I'
('Ill S('ts of il'l'fgll I I'd plots, ,\11 yi('lds of Ill(' 1Il1il'l'igall'd plot;.; \\,(,1'(' It'ss 
thnll tllOSt' of plols t,I'l'all'd with ('1('uI' \\'all'I' or with sl'l('ell'd tll'l'oyo 
Oows, ' 

Difl'('I'('II('(' ('ill\('1' ill killd 01' ill lllllOlIlll of il'I'Ig-1I1 iOIl \\,11[('1' hnd no 
ill[lII('IH'(' 011 yipld or onl gl'ain, 'Ill I \l:~\l, tll'positlon of HPlIl'Oxill1alt']y 
~ ill!'ht's of s('dilll('rl( lH'fOI'p I lIt' s('('t1 gPI'lllinlltpd. in I hc' plols it'l'igatt'd 
wilh 1111 an'oyu Oo\\'s, ('llllSt'd tlll'Sl' plots to (Jl'OtllI('(' I<,ss lIllY thnll 11I1~" 
otlll'I'Sl't of il'l'iglltl'd plots, l'nil'l'igatl'd plots yipldl'd ('1'(lPS of g'ruin 
only in l\l:l:-l alld IlHl, Thl' fil'si of ([I('s(' ('I'Ol)S \\'ns SlIlIdlt'l' (hUll thos(' 
[ll'odu('pd till' SHill(' yl'HI' ill \\'ll(l,)'('d plols; [II(' S('('ulld "'liS 1101, 

.\\'PI'ng('s 1'01' Ihl' ;j yl'HI'S 1!l:{S ,I~ sho\\' thnt 1IIl' "sl'l(,(,tl'lI now" 
plols, il'l'igntl'd Wllh 45 (lel'('l'lIt II" IIlllch waH'I', produl'l'd yil'lds as 
higlI us thosl' of I hI'" nil flow" plols.

In L11l' :i-ypu I' 1)(Il'io<l I O:):-l 4~, il'l'iga t lOll wi I h s('I('('I('<I IIITOyO Oows 

• 
Pl'o<lI1('('<I yiplds or C'OI'II HYl'l'ilging tlll'('(' liml's us gl.'('tll liS thos(\ fl'om 
unil'l'ign(('<1 plols, Hnd yil'lds of bl'tlllS, outs, ;lllri Ollt lIllY aYl'l'llgillg 
about (wo alld olll'-lluH UlIlI'S as gl'('llt. 

A (;ompnriSOI} of lhl' yil'lds of t';WIl Hlld. IJl'ttlls frollt I hl' plols tn'at('d 
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TABI,E 41.-Pcr-acrc yieldl; of ('om, /1I:a1l1l, lind O(l/,~ in crop lllo/s ..
~-~.,,- . ."...,,-,-, -'-'~'...-~.- ..-~- ,

Oat.s 
Water trentmellt 1 Yenr Corn J3cIlns 

(lrnln lIay 
--.,-,"'.. -,.,.....~ ,,,--- .-._- -- --- ---''''''.- '- 

JJu.,lit/,. Plll/llli" 1l1l.,/11/$ '1'0118 
2;;'·1 '>fIll ,In. U 2~!-Jfl 

In:HI :-..., a \I II ,ar. 
Will e~l. 2 n a2.~ 1,1105 

All s(·dlrncnt·lndcn........ 1!J1I I"-,- II 1B.2 2, !!!! 

Hi\:! ,Ill, T 1,11;<1 :l \1 .5~ 

.\\'t'rtli!l' 41.:1 ;47'2 2!1 0 1.,12r 
·Hi-f. 2~2:;ll ;,\. I 2.il 

H'a~, I)(t T II tI I.'''' 
1!IU' >,n. S 2,1~1;1 2-" .'\ I,SI 

f) _I')All clenr...._________ •__ .• , ' .' 1\111 l\U 1,7111 !Ill '! -. j 

l!l12 In.:; >,;12 '1.:' ,0,1 

JVl'racp. 'I:i !I 1.:,,",", :m; I,S,r 
:.0, ."-1 l.w7 ,',1.11 2.07 

l!):m :;,.,!! II (I 1.:1:1 
HI III :I.I~IH !!", I 1.·111 

Sel,'rh'rl sl',\fllu·nt.la(\,·n. J!11I '''.it "' 1 t,772 7ft. II 2,S.~ 
]!It'.! :0 I 1.21a Ii 2 . iOr,\'.Tat,:' :,1, H 1. ...~t.! :i2.:l I.SlI 

I~, 1 2,2...., !"~;. n 2.:1U 
HI;;~I I) ,I)'-.'"mIll ,t~ :; .1,1'"," :.!L!' 1.·19 

S('h)(·tNt dN\t·_~ .. ~ .... __ .. 1'111 ,j'.IJ J.!i.:(' 71 I ~. i!Jj"'"mu t:,2 L 1Iil' :i. 1 .72 

\ \' t ,,.::. h ~, l.';u:.! :{n ;~ Lli;i 

r' ,- . .,'f.~ .... .4:\ 
1!).!~' .t " !!" 
1!fll1 II I "\~~I " II 52 •NOH(,._~ .......... ..,* ............ ,","_ H'll 1:\11 1.1'1 ",n ti :! ,f2 

Il··I:! 11 t. Ih' II II 

)\'11*:., I- 2 If:.! 1 H.l .73 

1 JU Jfl:lf\ tllP "nil flnw" and (Iw ""t It dl 11 flu\\ .. phd" :lllki U"'1'I\ f 11 a tuLl1 flf:; Intk'alwu'i 

witlt Spltll'lpc! n()\\~ nlld fl'OIl1 tltp IIllil'I'i~lIl('d plot..; ill IIIJO with lllo;.>!' 
ill IH4:2 indh-III(,$ lltllt tl\(· disll'ibution of il'l'ig'lltiolls hnd n 1IIIII'kc'd 
dl'e('l Oil ('I'OP yil'ld. III ('II('1t of I h(';.>(' \'PIII'S. tit',· .. ·, 1('('It'd flow" plot;.> 
"('('('ivet\ n. loUt! of ~·I indIes of il'l'i:';lllion \\111('1' III fOlll' IlpplieH.liom;, 
In UHO till' first il'l'i~lllioll WI\;.> 1!ll1til' Oil :'111,'" :2:2, jU;.>1 1II'It'I' plullling; 
till' $('('011<1,011 .'1I11t' :2!l; lltp lhll'd, Oil .July :27; tlnd th(1 fOlll'th, 011 

A\I:,;usI 10, III I n·l~ lit!' il'l'i:';llliolls \,'PI'(' IIlHtil' 011 ,\pl'ill. :2, a, Hlld 4, 
Altholl~h pl'('('illillition (hll'in:.; [f\(' wo\\'in:.; S('I\SOII tol lIh·d 10.2:1 in('ln's 
in 1!l40 H.nd ()nl~' 2,50 ill('\)(':.1 ill 1!).I2. Ill(' )"i('lcI~ of 111(' Iwo ('I'()]l~ in 
thr IInin'i:';il.lpd plnls W('I'P 1101 si);nilit'lll1tly :';1'('111('(' illln·to Ihan in 
1042, In !I1(, "s('I('('I('d Oo\\''' plols. on 1.1)(' 0\11('1' hlIlld. liI(' 1)('1'-1\('1'1.' 
yil'lds or (,01'11 1\lId I)('un~. ['('SI)('('liwly. ll\'(,l'u:.;!'d xx hll:4hels. IIl1d :{,O/7 
pounds in l!)40 ill t()l1lmsL with :30 buslll'ls Hlld 1!~()ii pouuds iII J 042. 

CO~CLl SION 

Results or Ih(' wOl'k dis('uss(,d h('l'(, indi('n.Il' Ihn.!, in n. h('adwnU'1' 
yaUI.'Y wh(·I'(' ('hn.IlIl('ling hil~ dl'slro,Y<'d nI\.l lind (,OIlllll iOlls of soil • 
moist urI:', I'(,S( (ll'n.( ion of s\l('h ('()ll(\i 1iOlls ('an R011lpl imps \)(1 111>[>('011.('11('(\ 
by diverting the l'lUlOLr from the arroyo to the vli.lky iloor, 1'11(' 
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div<'I'\NI Wn.(('I' nlll,\' Iw URPc\ fOl'ill('I'C'IH,ing fOl'IlW' 01' pl'ociueillg ('I'OPS, 
ltlld much sl'dillll'll[ mn.,\" hI' kl'pl fl'OI1l :;[ I'Plun:; tmd l'ps(,I'nlil's, 

Xol (,,'PIT Ctllllh'd "11.11('\' ('nn 1)(' hl'lIl'likd ftlrl'iclllllll'llIiv by Wn.tC'I' 
R\lI'C'ltdillg, ',fltdi11'1' d('sii'n.bIl' I'('sulls I1m,\' 1)(, (:;'p('('(('d d('jwll<ls upon 
lll{' ('hn.I'I1<'II'I'isl i('s or lhl' lmsin (hu.l ('011 [ l'ihllll'S III(' l'II1l0tr u.nd of 
t1H' IU'pfl. (ilal wOllld l'I'{'piyl' it. :ullonA [hpSl' H.I'l' SiiW, (opogl'n.phy, 
Yl'gel n.( ion. n,nd !lPgl'PI' of t'I'osioll, Il'ol' sitl isl'ndol'Y 1'(lSIII Is in (>1'0

dlWillg foragl' 01' (,I'O]>S Oil spI'pndillg j],I'('iLS, (ltl' dl'lI.iIlH.gl' hnsill nlllst 
1)(' Ilu'g<' (,Ilollgh to \'it'ld I'ullofl' III n,ll ,YNtl'S I'X('PIlI Ihosp of ('xln'J1H' 
dl'oughl; it I11I1S[ HollH' so laIW',llI)\\'!'\'!'I', 11m! Ihl' 1'\111011' ",ill 1)('('oIllP 
1IIUlIftlll1g:l'n.hl(', Wltllin I Itl's(' limils, suillt)'l!' :;!Z(' ntl'il':; ",i[1t p/'{'('ipi
litl ion 11I'ul slo pI'; al'PH"; wi III Im\ 1'111 nrnl I 0" gl'lIlll' ,.;Iopp,.; 11111,,\' hp ('X PI'('I,('d 
to ,riC'ld Ipss I'ullofl' tltall I host' wilh higll l'nillJ'11Ii 01' sll'l'p slo(1<'R, 
l'lldl'l' till' ('o/ldiliolts I'PPI'('sPltll'd by IIH' :\Il\'njo EXPPI'il1H'lIt Sln.
lion. nn II.I'PIt of n.1 1(·;1."; { :.!,Otl() :1('!'!'S iSIl!'(,(,SSIU'\" 10 ~i\'(' I'unoll' of 
sll/!iC'il'nt dPIH'llClahilily rOl' sntisflwl{lI'Y \\-nlpl' spl'p;,ding', ,\s n. nll'llllS 
of slol'illg sp<iiI1H'nl, ,,;pI'('ading 1'llItoll' j'J'O/Il ,.;nlall!'I' n,I'pas sonwl illll'S 
1lI1l,\' 1)(, j list ilil'd. 'I'll!' \I 0 l'i, dici no! I'(,,"pul till' I1IHXillllJlll IIsllhll' 
;.:i'l.l' of ('Ollt I'i i>1I I ing IlI'PI1: 1'"1 Ill(' 11.I11!l1lIlt,.; of' \\:rtl'l' :tlld s('(lillll'nt frolll 
11lf' ·l.i,()!l()-lIPI'(' Figlll'l'ido dl'll.illng<' :lI'PI1- 1J(I(';Inll' 100 gl'PII.t 1'0/' n,<!nl./l-
11I.!!;(,OII;; liSP, 

'Spl'('ading of 1'lIllOlr fJ'o/ll hudln.nds nIHI olhl'1 ..;p;r,I's('ly Y(,~I'I!I.lpcl 
n.I'PII.;; is ina(h'isll blp l'Wl'pl as :t Il\l'/l.IIS of slol'ing s{'dim"! , n.I'lll 1IIllS 
PI'olpc'[illg: :1.I'('I1S alld inst/r.ilntiolls 1111<1\\(,1' I!'\"('I", D!'sll'll('tiOIl or 
('I'OPS 01' I'ol':l.gt' plnnts hy 1111' l'.'\('c's.;jn' IlJlHlllllh or s('tiillH'Jlt ill SIlC'it 
rllllOfl' IIIlly 1)(, disPl'Opol'li(lIUlIl' III 1111' 1H'lwlil'; dpl'i\'('d f,'olll til!' H.ddl'd 
Wllt!'I', ,\ltllllll~lt Ihl' soil al ),llIdd\ ('I'(·pk hpl!)\\ n Imdlnlld dJ'll.in
n.~!' IHl.;.:ill difr;'I'l'd lillip if III Ill! r,:OIl1 Ilml of (Ill' "tllt'I' nl'I'IlS ill its 
J'("SPOIIS<' to lIoociing. II Illl'gl' Illlld lIow (1\1'1'1' ill I III' hlp filii of I D4:i 
(ll'/I,('ti('all,\' dl'''ll'o,n'd til(' \'('~('t:Lli!lll. 

\\Tnlpl'spl'pudillg HI'I',IS "holrld IH' of s\l('ir ..;iz!' 11111.1 010,.;1 of' [Il!' ~l'<1i
llH'Jtt \\ ill ,,1'1 I 1(, Oil IIII' II Ppl'l' ~(I I)(']'('('nl , a/ld 1111',\ 1111I.;t IJp Inl'gl' PliO \lgh 
10 IU'('OJllIllO(/;II!' I'x('('plioJlnlly IUl'g(' 110\\"; if II ";1'\'1'/'(' ('I·o,.;ioll lW'l.fll'd n.t. 
(lrt' 10\\l'I' p/ld j.. 10 IH' a miti!'d. ('nd!'I' {hI' ('olltiil.jolls pl'p\'a.ilillg eLI 
til(' :\anljo 1'~xp(,l'illwltl Stalioll Jllotllll/iinou,.; r1l'lIillagl' basins, U.\"('I'
fl.gP II.llH II 11 I P"('('ipillt.tiOIl or 11,:-1 in('bps III (hI' 10\\('1' l'it','n.tiOlls fl.nd 
II ..! iw'lH's at IiiI' hi~h(',', :tlld StllllnH'l'-typl' I'uinfall with shOd, 
inll'lI";p ,.;t{lI'lllS 111l's!' 1'('qllil'PllH'lIts \\('1'(' 1111'1 hy II I'll.tio or dl'lI.illn.g<' 
lmsin to f1ood:lI!!; IlI'Pll or ~Il:;~: Illit tilt' l!Psi!'nbl" I'alio rill'il':; with 
('Illl.t'lIctt'l'isti('''; n'r t11(' ('nllll'iblJlilt~ al'('/I lI.nd willi HllI(l!lIll it/HI lyp<, 
of pI'pcipitILI iUII, 

'I'll!' slop(' of It ,,;pl'('ndillg 1l1'('!1 should nol hp stl'l'l)('I' [hn.1t ~ 1)('1'('('111. 

Till' [I'llt'l sitoulcllH' ns widl' n..; jlossiI,lp ill ol'd"I' 10 illinillliz(' t.ltt' dpplil 
of dp[losit nlld to pt'I'mil c1l'po..;it iOIl as sOOIl a,.; possiblt' IIft!'I' till' rIO\\' 
1<'11\'(':; till' spillwll\', TIll' lIppl'l' I'llI'I or till' :11'('11. IlIny snf!'l.\" ('olll:till 
sTlmU ,gil II iI'S, I (l!rl' glJllips Ill'!, 1.1I'O[lI'r1y ('ol}1 1'011('<1, PH',\' will :;ill 
lip, ::-i{,YI'l'ply I'!'odl'd ;lI'('IIS Oil \\ 1111'11 11\1' gulll!'s HI'!' sldl Slllltli:lllt,\' 
:;ollH'liIllPs 1)(, [('\"1'1(0<1 h\' dh'I'I'lill!!; Sl'diUll'IlI-IHllpll \\"n(('/, to [!rpm, 
nllilil's ill til(' Illid d It, :Jilll IO\\!'I' ;'(':u'll!'s or ,.;pn'/tding 11I'PltS, whi('h 
Ilslln,lI\' I'('('piv!' 1'('latin,h' 1'II'I1I' \\HI<'I', 1'('quil'P f':1I'prul ('Olltl'OI. \\''111'1'(' 
t'I'osioil. slll.l'["; llI' "II1'I'(":J 1tf'I\\'y d('posit P/'l'\'PJlt,.; lhl' dC'siJ'{'d spI'('ad 
of wall')', Illl 111Ilt' shulJld Jll' 10,..[ ill ill'lllrilillg dikPs, ,,;pJ'('ad('r f('!U'PR, 
or·· - if Sl'Vl'rt· l'l'l)siOJl hIlS ltil'l'lLdy o('('UIT('d roek snusagl.'s, 
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It was found thnJ lIIHI('1' ('Pl'fnin ('onditiolls sNli.lll£'nt could Jw 
stored on tht' \Tn,IIt'\' f1ool' n.hO\T(' tllp din'I'sinH dum, As ltn al'I'o\'o Ii!lpd 
\,'Hh scdimruj, UJ(~ 110ws spillt'd O\'('J.' nl 01U' or mOI'C' low pOill(::; in thl' 
al'l'oyo bank or left, thr I.)('d l'ntil'C'ly n,t such points, 'rhus, n. pn.I'1 01' 
all of the itow spl'Ntd Oll{ 1111<1 dl'OPlwd l';('diJllf'uf' wllilp sl ill nbovp tlH' 
dam, n.nd reln.lin'ly d('IH' Wfl.IN' 1'('11.('11('<1 lhr spl'c'ud.ing n,I'PII, lll'lo\\' 
the originltl spilh"n:\-, This Pl'OC'PSS, if dC'sil'l'd, ])]l).Y 1)(' JIllRll'lWd h....• 
raising th" dlun and I·n.ising lhe' spillwll,Y flS il sills out, 01' b" con
structing d"bl'is fC')u'pR H,l strilltblo plHC'('S abo\'(' UH' dn.))). • 

For (,C'lltul'il's, thl' Inditlns lind lhpil' SU('c'pssnl's in Ihl' Soulh\\,('sl 
have grOWJl ('I'OPS b,\' thl' lll'ncti('(' of dinl'ling nil lilt' l'lInofl' ('olllillg 
dO\nl an arroyo Cl, aT). l'.Ildpl' slIch n ]ll'n('li('l', 110\\'('\'('1', ('I'Op loss!'s 
arC' Iikt'ly to O('{,UI', n,n<l tll'plll of sl'<iim('lll 1l1:1Y \)('('01\)(' :\. sl'l'ious 
pl'obll'm: Altl'I'nnliv(' !lwlilods 111'(' diYl'l'sion or spl('('ll'd flows IIlld 
pltl'Lin.l diYPI'sion, pilhe!' of whieh ('HUSl'S \('ss (/Ppositioll of SP(\illl!'llt 
on floodpr\ 11.1'('11$, 

li'h'ld ObSl'I'vII.lionsindl('n(' Ihn.!. usp or (lJ'I'O\'O (hms s(,\p('l('d rOl' 
low SNlinH'Jll ('01111'111 01' to Il1PP( ('111'1'('11[, moist tJI'P 1l('('(\S or (,I'OPS, 
which gn.v(' good J'psnlts in this stllcly,is pl'ncli(,ld I'llI' 1'1ll'IIIing
0})(')'n(;I0118, 
. Obs(')'\TntJOns on sill'S olltsidl' Ill<' stillion al'C'1\. sho\\"pd tlml il is 

sOl1H'liml'R n<!,>nnlngpous 10 dh'l'I'\ ollly 1>:1I't of <'neh flo\\' of an n,I'I'o,"!) 
t,o (11'0]) 01' I'llngp In nds, Pnl'[ int di Yl'l'sion "ski illS of]''' till' ('1('ill'PI' 
wn((')', o,Uo\\ing (lIP lwei lond nlld Illlleh of 111(' slIs]>('nt!I'(\ s!'diJll!'nt to 
pnss on dO\\,11 tilp nl'l'u),o, B~> 1'1']>('nlillg pHI'lin] din'I'siull nt dif]'(,I'Pllt 
pln('C's n.long litp nJ'I'OYo, ",ntl'l' is ('OJ\Sl'IT('d, tll'plIl of' tlpposil is lilllit!'d, 
and til(' n.l'l'o~·o is !lInd!' shnllo\\'PI' by dl'lHlsilioJl of ('Onl'SI' s!'<i i111 I'll I • 
tllll! til(' flo\\', ll'ssl'II('d ill Yolul1){" Clln llO IOllgPI' (I'HnSpOI'!. l'nl'!illi 
<lIY(\J'sion lIS11oJl,\' l'l'qllir'('~ l)lor!' (lX1H'11sin' inst n,JlII.1 ions. EnJ) ill 
porlinl e1inol'siolt, ('('I'fnin IH'I,(,;tutiolls tLl'!, II\'C'(,SSfll'Y (0 Ilvoid dispro
pOl'l ionn It, dnmngl' (·0 Yl'g(:1 til ion iJy I'x('('ssh'p d('posi t!o n. 'l'o,1l Illlll'h 
of III(' £1m\' 1Il11:i( HoI 1)(' dl\'('ri('c/ n,t (JII('(', Hlld Ill!' POIJltS of (1!n'.J'siol1 
lIlust \)(' Hlrfn('i('JlII~' fUI' 111lH rl 10 iI1sl1 1'(' that somp H,I'PH,S will l't'cetVl' 
Ii fill' 01' no ;;('d i/llpn!. 

Thl' indi('n.lioJl of Ihis stud.v t.lml, RPI'P;ldillg or Hl'l'OyO wnlN' (,ll.llS(,R 

110 imp0l'l 11 111 chnng<'s in clll'IHi('1l1 ('ltil/'lll't('I'j"lics of 11t(· soil is in tl,.!I'{'('
J11('n( wilit I'('slll\s oj' BOlkin Hlld l-ihil'l's iil. TIlI'SP im'l'stigntlJl's 
found tlwJ Hoils il'J'ignlpd fl'Olll II, J)('J'('IlIIi:d SII'{'Il,lll 11ft 1'1' "fol'(Y ,\'('illS 

of ir'I'lgn,tioJl RltoWl'd no signi(j(,H,1I1 ('hnngps ill Illllril'lll" * * * 
w])(')1 (,OIllPlll'('(j wi (h virgil1 soils wi I hin thl' :inmp soil. :owI'il's.·' St 11(1 ips ill 
It C)'OP1wd siliillg Iwsin inlhl' l-iln\p of' \rllshillg(OI1" I'p\'pnl('d similnr lJI r 
vnlll PS an d cOJ) tI'll I of wat Pl'-sol II bit, JIll j I'i ('11 ts i Jl d('Jlo:·;i t 1111 d ol'igiJlIIl;-;oi l. 

D('spitC' spn.I'Sl'lI('SS of Yl'g(l{u,tioJ\ nllll ('xll'('mpl" sll1nll numb!'rs oj' 
soil bnett'J'in. in till' d1'n.iJlngl' hnsiJ}s. IJlP 1'\lJloll'P\;PIl from 1m dIllllds 
cn.rriNI hlJ'gp n,n\{JlIllls of ol'g:llli(' dl'bl'is nnt! gJ'pu.t llum./.ll'J's of h:l('I(,I'i1l, 
This milo\' tl.(l(,Olll1 t fOl' tlll' I)J'('S('IH'C' of 11OJ'mal hlJ,('1 ('rial popuJJlI ion" 
in thC' dpposit 011 sPI'PIl(IJng IIn'us. Wil,;oJ\ nud 8('lIulw['1 (,f;21, in m\J('1t 
Il1OJ'(' l'xt('llsin' inY('sligntiolls 011 blH'lt'l'in ill J'lIJlO{!', lik('\\'jsp fOlllld 
gl'l'ntC'l' l1umlH'J's of \)l\c·I('I'il\. in. ['unof}, 1·lmll in ([H' soil 1'1'0111. ",llIeil it 

~ lIm'on, ,f. C., nnd Ii'L,\X'IA'1, r;. ~r. An\',\:\('t; It I·:/,On')' 1):\ '1'111·; 1'IWI~I":\'I'\'I'I{)" 
Sl'nYI~Y fH' 'rlll~ Ill';""i-:'I"r lJuur; "I'lfl," '\"!' H~I,'I'I"n r\,\"J""wr.""".\('ll~;I';'" ,\rA~II
l'\'(J1'()~f '\ 1"I1I':,;'r 17 IH"J'lI1I/o;JI 17, 1!).1G, ::SOIl (011:-'(,'" :~('l'\'. ;:i('dlllH'lIllll/01l Klllill(lf
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('nmt'. Xommn and X pwltlnn 12m f01lnd. likp I hI' l)l'('S<'1l I il1\T('stiga
tOt'S. lhat ot'gllni(·-mn.ttl't' ('onlpnt Itlld Imell'I'inl llt'livit,\' \\"!'I'(' high(,t, 
.in mi1.l!·ritll. dpposit!'d by t'llJloll' tltMl tlH'Y W(lel' in tlIP soil. fl'OIll which 
thl' 1'1l1lolf ('111ll!', 

Tl'xllll'P of !lPPIW1' d!'llo,;ils lfilfl'l'pd gl'pn.th· f!'Om that of ol'iginnl 
:ioil ill lloodNI tU'PIt,;. owing to ';Pgl'Pgtllion 'of soil f"It<'liollS di"'ing 
dpIHlsitiol1. ('llPll1il'nl lIl1tdy..;I'''' nnrt' plnnl gl"Owlh illdi('tttpd. no 
(,OI't'I'';!lollding diJi'!'I'I'J1('I''; ill f('I'1 ilit \': Hilt' \\:1S \\ alpl' PPl\plJ'll,tioll, ns 
inrii('!l (I'd hy plnnl !.!;I'(J\\t h, 1l1/Ll'kt'dly \p';';Ptll'd hy inl'I'!'U,s!, of clay in 
lipid nJ'PU';, III I'['opppd \':\]ll't'irn.·n( al pIll Is, pl'l'c'oln I iOIl was IIIl,mpPJ'pd 
by II .i-\'PIll' IU'('lJllllllllliOll of :?l ilwlH'"" oj' hl'ltn'-lpxt 1l1'!'d spdilll('llt: 
h'lll no ~Ul'll pJl'I'('1 IlPPl'lll'l't/ ill plot-. \\ it It n ..;imiiul' 1l('('IIIltIl\nlinll of 4 
illl'lIp";, • \,; I'Y idt'IH'l'd h,,' ('I'OP yil'ld... lind ,;oit :uIlII.\·...!'s, I'PI'! iii ty wns 
HoI 1l11'('!'I('(1 ill :Illy of th".,[' p)o(,;, .'\ol\\itlt.,tlllldiJl!.!; Iht'sl' d!'vplop
IlH'1l t .... \\ lWl1 Ill'rovo Jlow ..... \\ it 11 h kit dll\ ('Oil I 1'111 Ill'l' JIllt'l illlh- Ilk!'I'lpc\, 
Ihl' hi~I1f',;t po""iI;h, pl'OpoJ'lioll of till' ~alld f'1'l1l'tioll should IlI'din'J'tC'd 
to thl' lund; FOl'lH·... . /1: fOllnd Ihal ('1I1111ll11l't/ iJ'I'i~:l,ti()1l wil,1! WIlII'I' 
('IlITyil1~ "(,l'y fiIl!' ",,('dUHI'll t 1'('<1111'1'(1 ('I'D]) yit·ltI by hn.mlwl'in~ 
ppJ'('olu IiOll. 

;';oils 1'(',..,IlIt"" 011 fh·ld ,U'l'lb \\I'J'P tho,.,\, Jodl':dly 10 Ill' eX]l('('I!'d. sin('(' 
(lridllul ...oil uurln!'\\ ly dl'po,;irl'd Illllt!'l'inl ('111ll1' from Iitt' slimp SOlll'('P 

• 
lIndl'!" ('olllpnrnhll' l'OWliliulIS Ill' U'IlJhjlOl't IIlld dl·p0";!t. FoJ' ~pl('('(i()1l 
of Hrl'lb til hI' floodl'd, . \j';lill!.!' v('g'l'lnlioll Hud adt'!jllul(l snmplp:; of 
1111 soil "Iwlllrl ])(' lbl'd a-. I'ril l'rin , Pl'I'",I'Il('1' (II' ,.,nilnbll' "pgptalion 
:lnd nh"PIl('I' of d"IPtl'l"illlh ..;oil ('(ItnpoI\PIlI..; ',.,ll1'h 11'" ,;('I!'llillllll11111 hi~h 
l'ot\I'1'1l1J'utiOIl" or alkuli saIl., l'UIl h" tllkl'lI liS indi('ntol'-; of U.l'l'lUl 
';Ililnh[.. fill' \\nl,'1' ..;pl'l'lIdil!~, 

1.11 litp liPPI'/' hlllf of I!J(, 1ll'11.\ih' ..;ilt"d Il01'Iiol\ of plll'h flood pln.in, 
gulh,tll IIlld !tIo.. l o( lwl' PPl'l'llIliuI... \\-"1'1' IIl'n dy OJ' 1'0111 pil'I ply rip,;! J'O,\"(1d, 
\rillt! I'I'o,;joll /'p"lI!tt,d in plat'I'" !lot ill\ lIri"ri h,\ ··.\P"II'I'1l wh!'lllgrlls:;, 
To nltl'\i;lll' 1'1'0..;iol1 ill hl'~l\i1Y ..;illl'tl .. itlJlllillll". illl'l'I'n;;(' of' w{'sl!'I'" 
\\hI'1l1gl'U"''' II,. ,..O!lll' 01111'1' ",(:dillll'lll-l'tllirJl'1tI!!: ~I'lb';: ..;llOlll!! hI' {ltJ

{'(JJII'ugl'd _ If uo ... lWI! ~I'I\"" i.; llI'l,.,pnl. 0111' ... hoJlld Ill' ill t I'OdtIC'pd. 
Th.· "'lIitllhilily of difl'I'l'I'/lI flint!.!;!' pIalll., rot' ";(,l'ding' 011 flooding 

111'1'11"; dp[Jl'lld ... "POll Ihl' ('Iimalt-, ..;oil, H\ailnhility oj' ,:;,·pd, lIod othl't, 
fl\(,tol'''', I tl "",11'1'1 illg pill 11 I ... fill' tlli..; Ptlt'IHN', ('ol\ ...idf'l'll ti()n ,;holJld hI' 
!!in·Jl 10 ";[ll'l'il''''' ('\t/'/'l'l1lly g'rm\il1;!!lllIlUllIl'llll,\ flood.·,1 and ,:;illl'd ilt'pll,S 
in till' vil'inil.\. Fnidy ('oar,,(' g'l'llS..;(·... lind ),('1'11';';1'''; t hnt l'p(1I'odlJ('p 
\'igot'oll,.,ly by \ ('g't'l II t j\1' m"a II'" lll'l' PIlI'l i('lIlHl'ly slJi Inhlp, 01!':;PI'\'n
tiolb indit-lItl' that \\('.:.ll·I'U \\·llI'llt,~I'H"""', alkali ';/I('nloll, und Yinp
lUl's(ptitl' rfJl//lie/WI tlbt IJN 11/11 , Illll.y Ill' l""'l'd to udvntlt:l),('<' within thpil' 
"PSPI'!'ti\'l'rllllg!'s, 

;';Pl'('lld of \\('.;tl'l'll w]H'ut!.!;rl1s'; Iwlow plll('('''; wll('I'1' it hlld hp(,ouw 
p,;t ab\j,;h('d Oil flood it!!: Hl'l'll., iurl iell tl'., t 11IIl IhI' ';('I,d WtlS l'1I ITiPll ]l\~ 
till' WIIII'I' HlId droPIH'd \litlt S(,t\itlll'llt. E"tllblishl1l!'llt of s('din1l'l1t
('l1d 1I1'IIIg ,'('gl'tllt ion nUl \< bt' hUSIl'lIl't\ by bl'Olldt'HSI il\g ;;ppd on t h(' 
wat(·], tl~ il !1U';SPS on'!' till' ..;pillwuy OJ' h~: ';('lLtll'ring it I'll til!' spil\\\'tly 
IlI't\\'l'l'll !lows. By I bi" 1Il1'1l1l'; at Il'lht PUt't of III!' ';(,I'd is ('O\"I'I'('d with 
~;pdinwJlt. II llloi-;t ";"l'dlll,<I j..; irhllt'pd fill' gpl'1llil1lltioJl lind PIlt'''' 
g'I'o\\'th, Ittl!! (1)(, "'I'('ding Ill'IH'I'''''' ill gl'lll'l':d i..; ,.,illlpli!il'd. . 
, Whl,'lht,l' ticcd b ciO\\'U 01' not. lll'l\.dly siltl'd PHI'ls of spn'IHlin~ 11l'ellS 
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should hI.' Pl'O(P(,\N\ fl'om ~I·nzin~. Till' d(,~I'('(' of PI'Ou'('t ion n('('(I('d 
deppnds on ('ond i lions of !lilt rn~ 1111<1 of pin II ( ('O\,pl', 

An nltpI'IlIltiv(' to !I('l'c1in!r IWl'l'nninl !rI.'I1RS('S is pl'odu('in!r (,om 01' ('IUW 

on h{,fl.vilY!lilted pnl'(s of spl'l'ndill~ IlI'PHS, Tids is sOIl1l'tirn('s juslifi('d 
{,Y{,I1 thou!rh pilI'! of lill' (,I'OP InllY i)(' dl'st I'o,\'l'd \,~' hl'll\',\' flows, If 
sueh pIon tin~s nl'(' Illndl', llll' l'OI'n sllli ks 01' 11 Ii igli st II bilk of ('1\.11(' 

should 1)(' Il'I'( tiS pl'otl'dioll n~Hillst soil blo\\'ill!r, ' 
EXIH'l'inwnlnll'l'SlIiIR nne! otl1l'I' oi1sl'I'\'H.lions lit til(' Xn\'lIjo l~xpl'I'i

In('nt Slnlion sho\\,ptl t hn t \\,11 tPI' spl'pnd itl!r on I'n Il!rP nl'PIlS \\'US hpl1\'
ficini dl'spitl' 11 l1l't I'ptlllt'tioll in dpm;ily of Yl'!rl'lnlioll dill' to silting, 
AmOlln t: of fOI'ng(' wns ill('I'pl1s('d, nnd tilt' gn'll lpl' su('('u it'lH'P of t 11(' 
w'!r(ltntioll mudi, it mOI'(' nUI'tH'li\'(' to gr:l~in/-': Illlilllnis, Ij~x('(lpt in 
d(l('ply siltt'll PHl'tS, 1ll0I'[I()\'l'I', till' noocil'd IlI'PIlS \\'PI'l' hl'ltl'I' IillPd t linn 
unfl(')(')(I('d Olll'-; to withslnnd Iwn\',\' gl'll7.illg, As 11 1'('Sllll, gr'1l7.ing 
PI'PSSIII'(' on Ipss-fn \'(ll'pd IlI'(lHS \l'IlS d iln in islH'd, 

'1'IH'sl' iH'lwfils IO~l'th(lI' wilh tho:;(' of soulld !rI'll~lng pl'I\!'lil'('S on th!' 
('xpl'I'inH'lltni nl'l'll 11110\\'('<1:\ slo\\' but illlpol'lnnl 1'l'('()\"('I',\' of \'pgl'lalioll 
on Ill(' HI'pn, I1S n \\'lIolt"n D!'llsily of pinnl ('0\'('1' iJ1('I'l'lls('d slIh
sln.lltinlh' in tllp middll' 1'('II('IH's of Ihp floodillg III'(':\S II lid in ot hl'l' 
pll1(,t's \\:hl'l'(' \\'!II('I' \I'll'; (,OIH'Pllll'UlPd. '1'111' X'unljos who lIs(,d IIH' 
stnlion J'[LIlW'S foulld til!' lInd('I'Lukill/-,: pl'Olilllhll', Fillnlll'ini 1'l'lIlI'llS 
from til('s(' I'nn~('s, ('\'('11 1hough lin'slock nllmb!'l's hnd bl'l'n I'p<ill('pd 
by hilII', n('t lInliy ('11 111l' t (l ('(pill I IlIos(' fl'OIll ('Oil 1igllous Il'ilels 011 tsid(' 
\\'h('1'(, Pl'opol'tionllle'I,\' l\\'i('I' ns mull,\' ItniJ)l:lls \\'[11'(' gr'll7.l'd,i 1'~I'(lsi()n 
on lhe stlllioll 1'lIl1gPS, lllOI'PO\'PI',IH'gU 11 I () ,.,ho\\, -;(11)[1 I'('d 11('[ ion dIII'Illg 
the !)-Vl'fil' IWl'iod nf ,.,tlllh', III ('(111 I I'lls(, Pl'osiol1 (,Ollt i 1111l'd al lin 
n('C'l'IC'I:n,ling I'nl(' 011 th!' IW;ldly gl':t7.l'd I'nllg!',.; olllsid!', • 

TII(ls!' fn!'ts sho\\' til(' <J('sir:thilily of slIppl!'Il!('lIling I'Ol'llgP 011 lIplnnd 
rn,Il~(,s hy (knlopill!r fioo<l\\'ut!'1' 1I1'!':!S 1'01' gr'1I7.ing 01' illt,\' jll'otill('(ioll. 
Hp('stnhlisitlllPlll or d!'sil'ullll' plnnt ('O\'PI' Oil dl'plpl('d 1'lIl1g!'S is sio\\', 
'Yui!'I' SPI'(,tHlillg is it 1l11'UIlS of l'('(ltl<,jllg Ill!' <lllllgl'I' of 0\'('1'11:;(' dUl'illg 
till' el'i t j('nJ pt'J'iod (l I' 1'('('0 \'PIT, 

Of p('rimps gl'l'lill'st impol"llll]('(' lo til!' ~()(,jnl ('('llIlOIllY UI'I' tilt' st'di
Jlll'nt-s(ol'ng(' nspl'['ls of \\l1t('I' spl'l'l.1!ling, I<'I'OI1l Il'ss 1111111 1.0,000 
nCI'!,s of IUlld ill tilt' 11I'11(""lIlI'I'S or Ih!' SIIIl ,)Utlll dl'ltillng!'. :lOO 11('1'('-1'('('1 
of Sl'dillH'1l1 WIIS slol'l'd dlll'illg n\'PHI'S :-il'dillH'IlL tltHl (llll!'!'",is!' would 
hnxp fOlllld its \\'n~' into LIlI~(' ~Ipnd, Tilh' points til!' wn,Y 1'01' \I'('nl
nH'llt 01' mUll\, sill1jlnl' ill'nc\I\'III('I' \'nll<'\'s ill thl' ":lsl HI'!'IL ('()nll'ih\lljll~ 
{'l'()SiOllfl.l dpl;l'hi to t1H'sll'l'llIllS Iltnt 1'('(1(1 Lhhq~l'('nl ilTigatioll IIlld PO\\'(:I' 
1'('S('I'\'oil', 

Hl'l>uits of wOl'k dps('l'ilH'd 1ll'I'1' sho\\' thn L impl'ononH'1l t of I'llllgl'S 
mllY qui('kly ('omp('lIsHl!' llll' ('ost of n \\'al(,l'-spl'l'n.djl1~ illstnlllllion 
and. th(' dnnlngC' dOli!' 10 lill' l'UllgI' 1>.\' sl'tlill1l'llt. Ltl('l\ of ~If('h impl'on'
nwnt would illdklllp lltnl !'x('!'ssi\'I'I~' iul'gl' I1nl!Hlnts of s('tiil1l('nt \\'('1'(' 
lwing' wnslwd fl'oll1 Ill!' dmillllgl' hll,.;i", III su('h n, ~ilun liOIl, n, spl'l'n<l
ing H.l'C'Cl, migill \\'('11 IH' d(l\'otl'd to ,.;Illl'ug!' 01 spdilll!'llt ,\)('('III1S(, of !Ill' 
bel1l'lits thnL would n('('!'lll' to <!OI\'IlSU't'Hlll l't'St'I'\'OU'S nnd otll('1' 
l'('f;Olll'('('S, 
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CO=--li~;IIVA'I'J()N ,\NI) l.rn:f;'I'O(,K J\ll'IW\'I'!~!lo:=--T, Roil ('()n~('l'\', Arry, H<'.c;. Bul. 03, 

EVIII, RC'r, 3, !1 pp" iI1l1~. l!).!,1, Il'ror(Os~(ld,l 


i Ilt:BllhLI., I). :4" TlIO~ll'H():-;, c:" IlJld (1 AUIl'.!·;H. ,I, f" I'ILI("I'('.\(, IU:St'T.1'S (IF 
'rE=-- YI"l.1tS OF IU:\ClI': (,o:-;,n:H\'A'I'(()\' A \'1) 1,ItIlSIO '( I'll,(THOl. I\' .'\0 ItTI1\\'!,;S'l'I!lH;o; =--1!lW 
,MEXWll, Soil Conser\,. Serv, Reg, Bul, UO, Eval. tier, '1,18 pp, HH4, [Processed,] 
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• 	
API)I~NDIX 

'l'AIII,11 42.-Mclhods of anal1/sis of soils of field areas I 

DQtcr~~~I~~~~I,~~!~~I~ Sl~~~;~;~~. Dept.h! --;~;;:;:~~IIPIIII~ AIIUIY;·I:;I:~~I:~:-·· 
, "It·he.,:

Totulurrohll' hnl'\.L'rln .•1 CurrclIl. ~urfnc~ 0·11 I lOar., 11)38, H).\I. mla•••• Plutu COIlIli. em. 
Nltrlr~'lng powcr••... ,", ...••<10...... ,' O-ll: Inar., lIlaS, lilli, .I\).!:I.... AlIllllunhllll ~nlt l,m\'l'l"'jloll, 

• '(17). 
0.[\., i lua~. 1\I;IS. HIli, Wi:! •.•• isn't hrhl~e (/8).Wnt.('l'-Soluhlt' SlIttS .... "{ill;li~'\~iil;I\;lio';IL. 1),1. 1\),1.1 •• , ............. .

1{('III'1'~Ilt. sllI'fn('(' IHI 1n:.I!" !\las. HI,II, 1O,la.,.,.! :Emur~oll'H cnrhonnto enr.
CnlclulIl ('!II'hollnll· .. ·.·.1 1l1'lll'nth (ICPl1sIL.' U·12 11l1:1 ••. , .......... "1' hOIl (/6), 

pH.................... ! Cllrn'lI1. SlII'rIWl'. 'I' (l-U Ill:!", W3S, IIl·II, 1!1,1:!.... OIIl~K I'Il'ct.rUllu, 1:2 soli. 

wUIl'I' SIISPCIISlolI (I),
(l·tI ilia", lIlas, IllII, 1\11:1 }"IO(lIfll'<1 l)l'nlsc~ colorl.Wllt~Nolllhll' phospho. '{ Ih:li~'\~·illl~'iiO;II':.:: O·I~ Hl·I:I. .' . mctrlC' (.jIl. 

,ru~, . , .. .{('UI'I'I'1l1 sUrrO('C 11,(1 1Il3i>,1IIaS, 11111,101:1, .}Wrlghl.'s COhllll.1I1IIrll,0\l111~r·s(lluhll 11011188111111. ill'lll'lIlh !It'poslt I II 12 IIlla, .................1 (.J8), 
.{t'lIrl'l'lIl SlIl'f:1I'('. ' 11·1' 111'.1" I'I'!" 111·11 111.I·j ,.{p.I'I'mung.ulluIC ttl. roUon,

WOII'I"solllbll'lllll'lulll 1ll'IIl'ot h dl'P0811 '"~ . :, . ';" , ' •• ".: 1\1:\5-12 (I),
tH. : III1L . ·········_·····1 1'110101111'1.1'10 (8,~),

Nitrntl'~ .. "" .......... ll1l1l'1·1'1l1. 8I1rrl1,'I', (I-(J i lIIar., IIlao, 1lI·1I, 111.1:1... .1 lIul'PI'r's plwnoltllsul. 
1 phnllic Ol~ltI (ttl,

1\I:16,11I.1:I·· .•••••••••••1 Ol'lll'llIwtrlc war. (/).
Sullnh's.. ~ ...........". {ji(;li~,~jii(ll'iiO:ift::' IIII:! .......... '...... I'holollwt.rlc H)'!:! (tl).
Chlorhlt'S, l'tlrllonnt(lS, ~ Cllrl'l'lll !"urrn<·(i ' IO:I~. 11I1a.. .......... }VOlulIlCtrlc (16),
l111.111 hIC:ll'hOllntt's.['. IIl'lll'llth Ih'po,1l 111·1.1.. ~ ••.• "'''''''' 
Or~nllll'lIlnt 11'1', CUI'I'l'Ilt. smllll'I' . 1\I:!5, l\la~.I\I·II, II),!:!... I Scholll'lIlwl'gcr's chromic 

01'111 (:m.
~Il'l'hlllll"li UlIIII~·sls. .1 ..do.... ,." (Hi 1\l!1". lII:lS, 111·11, 1I11a" ... 1 HOlirOIl(·os'hyllrlllllct.cr(6).
'I'olnl nit I'ogl'n., .. .. clo......... .. o n 1\I:l1i.101:!~ .• ~""" KJl'lllnhl (/), 
'I'otnll'ho~ph(lrus. IlOlns· .. 110.,. u n HI:!", IIl,I:!. , Voillllwt.rlc (16).

shllll,on<\l'llll'lnill. I{ IHI }IH2' 	 Il'olllll()lsIIII'l' ...110....... ,. 12,21' IlIar, ,1:1" .... , ..... ~ Clnll'llIwt.rlc(ll, 
: ~t+:m 

I ~nJl\llll'S fOl' 11101,1 1I1'l' tll'll'l'IllitlllllllJl WNl' Inkl'll III Ill'llIhl'l' nwl :lIar. -'\11 ollil'I' gnlllph's wt'n' tJlkl'nl1l 

• 
<klohl'r, 

TA 111,1'; -1:l. .lhtlllltis of (I/U//!lsi.~ of ,~oi/s of or/INS fllol.~ I 

1l1'1..'rllllllnlloll Holl Nlillpll'<l 1ll'Plh! Yt'lII' of slIlIIpllnl( Allnlyl.lmlllll'lhods 

1111'111'•• 
'I'olnl n"l'ohl(' h:ll'll'rlu ('Ul'l'l'llt $UI'ftWP II II . \ll:1!I, lUll ·1:1 1'llIlt' 1'011111 (111.
:-I1I1'lrylllg \lUlI·I'I·., ,110 n II Hla\), WII ·1:1 ,AIIIIlWIIIIIIIl snit. conver· 

1"JOII (I7). 
1\ 1\ 1\I:\1l, mit .1:1 )n 1:1 W:tIIWnle,',"mlllhh' suUs. .. (\0.. 12 ~I W:I\I 

~ I all Hlao Hull hl'llige (18).


{ 

1I('JI('uth d"1I0'11, 	 flg~~ i mm 
121 ali HII:I 

J<I')tlITI'I11t hllrrnt'p 	 ,II) I!'~ tlua!! ( 'I 111:nl(\nmtl'~ l'UI'honuh, cur..Culcllllll 1~lrhlJlIl\\.l\, 
I PPosl.. !I~.\')hl 1'1 (/5)
IIl'III'lIlh dl'pU,1t .1 II 12 Illla. J(III • 

J('I 11'1'1'11 I ~\Il'ral'I'''1 0 I~ 1113110 (HUSH t'lel'll'OlIl' (ll,
'/lll. 

IDt'pusll.... . " IHI 1I1'1~. I!II:! '}I : 2 ~OIl'Wlll.l'r 81181'('1181011.
1!I'II,(::.~lh dl'I,I~",I~ ••j 1112 1111:1 

Wnlt'I··",IIIIII,' pllosphn •.f( I~" .111 Sill hIt "'. () I~ W:1Il '1 :II Olllfll'r\ UNIIgl's colorl,
1>1 pf"ll., . .., .. t (I Ii , 1\1·1:1. r 'I I" ('I)

rus, 	 , IIcllI'ulh .11'l'osll ... ; IH2IHII:I. 1111 ,I' , ••, • 

:r(·lIrr""L~III·fuc('. i IH~ 1!I:1!1 I 


II'nlt'l'·solnhll· 1'011",,111111 '.1I>l'1'0811.. ~ • ..... ' n'li HlI:I [Wright's l!ohnlllllif.I'ill· (4,').
1I1'III'ui II tll'pusl!. .. i 0 I~ . Hila 
('\In'I'1I1 "lIl'rl1(,I' i 0 12 ' I!i:ltl. }I'I'rtllnllgl1l1nl.l' 111.1'111.1011 

\\'11\.1'1":'0111111.· ('1I1t'11I11I .{ 1)"\>lIsll ,j (HI I lUI:!.. 1\1;111 (/J. 
1I1'1Il'lIl Ii <II'IIt1~II ... 1 0 l~ I IUI:I.. 1'11111111111'1 rJl' 1\11:\ (.~,~). 
('lIrn'lIl SIlI'III('l'~ "f (HIlma\!, 11111'"1:1 • 11111'111'1"8 plll'lIOlillsnlrolliui 111'111 (211. 

I.I .do, ........ (H2 'lUan. .' ClI'II\'lllll'lrlC 1IIaO (I). 
1l('IHJ~It. ..... (J..O una, }1'1 lito I I JI)13 (8S)1 1I1'Ill'nl h dept/51!...' II"I~. 111.1:1 . 1 lilt· I' C' • 

C'hlorldl's l'urhollnll'~ {(,lIl'n'lIl slIrfll"l' (1-12 . lII:l!! , .. ·l 
' ., .• , n('poslt (Hi IHlt:l , [\"OhllllCI,riC (16).
uIIII hIClll'lJollnll's. 1 BI'IIl'II(11 ;h')lO~lt" (),12 una. 


{('llrl'I'lll.SIII'fll"I' .'. ().'i~ 111:1',1, '1 
,-	 "l'('lwlll'l\hl'rgl'I"S chromloOr~nIlJ('lIIl1ll('r•. " ,l)(·pllslf.... ''''1 Ull. , l!l12, IUla , ...• , .•':.( urld (.w. 
, ill'lIl'llth dl·"o~lt... :H~ I 1tI1:1. . .. 

~I~cl\llllical Illluiysis. '('1I1'rl'1I1 s~l!!n}:~.(Hl LJI!:t\l.~~:~!:::I:L,,,,-...!.,.,,t .1J0I,l¥..OIWOS' h~'dr!)JIIlII"r (6). 
I SUlIlpll'S\\'Crtl tllkulIllIl\luy. 
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TABLE 44.-Methods of analysis oj soil oj crop plot$ 1 

Determlnatlou 	 Soil sampled IDepth Dnto of sampling Allalyl.lrol methods • 
III/·he., 

. 
19:38-43 ___________ • ____ Plnt.e counl (17). 

Nitrifying power••.••_••.•__.do•• ___•••••••• 0-0 1938-43______ • _ ._______ AlIIllIonitlln salt convcr.. 
sloll (17). 

1938,1041-13._. __ • __ • _. ) 

Total aerobic bactcrla._. Current surface... 0-6 

•• __ do_____________ 0-12 

12-24

j0-0 l~:l~: ~:::::::::::::::::I 

10a8.___ ._.,.. ____ ••• ___ : Rill! hrldg,' (13). 
0-12 

Water-soluble salts----.,l 2'1-31i 
1Il43...._. _____ .,, ____ 	 ' 

D('n('alh deposlt ___ 12-24 IO·I:L._ •••• _. __ • __ • ____ ;
104:1•• ____ • ____ •_____ •• ,24-36 

Calcium carbonate.__ .__ Current surface___ 0-0 1938 ___________ • _______ [ Emersoll'!i t'Urhollat.o t'Ur· 
hOIl (J,;). 

__ • do.•_••••_.___ _ 0-12 1938__ ; ___ ,, _______ • __ • }Olnss "I(,(·t.rcltl(' (I).1JH.___.________________ Dl'poslt. _._•• _. __
{ c	 0-6 194.1-1.1. ______-. --. -, 1;2 soll;wnl,'r SlISPI·lIslon. 13(,I1<'ul h (leposlt.__ 0-12 l!J.I,1 . ________ -. •.• _, 

Water·soluble phos· fcnrn'nl; snrfac,'_ •• 0-12 J1):l~ - -------------·-·I}'jIIOdllle,1 I)elllg('s eolorl.phorus. 	 , Deposl"- ••• _._._._ 

. llcnpnth dcposit .... 
 g:~2 :~:l:; __ '.::::::::::::::: melrlc W). 

Wat.er-soluble polas- {cnrrent snrfac,'__ _ 0-12 loa~. --- ....---•.------,i}wrlghl/S coblllLlnitrlteslum. 	 Dcposit __ .. ______ _ O-Ii 10,1.1. __ • _____________ •• ('3) 

Bcncnl h d,'posit. __ _ 
 0-12 104:1________ .__________ ../ • , 
currcnt surfnce__ _ 0-12 10:18. ________________ " }1'('rIllUlIgnnnt.e t.itmtlon 

Water-soluble calclum __ Dl'poslf.... _______ _
{ 0-0 IIO.la-----------.-- .. -- 10:lII (I).

n('I11'111 h <lI'posll;. __ 0-12 10-13_ •• _. ________ ... __ • Photonlt~trlc I!H~ (.~m.
Nltrates..______________ Curn'lIl. surfac~__ _ 0-0 1938-43_______ ,....... HU"I"'r's plH'lIohllslllrulllc 

___ .do.___________ _ ncld (el). 

Sulfates._.•____________ Deposit. _. _______ • 0-12 Ip:l~-- .• -----	 ... -[Ornvitlll'tric lu:m(l). 
{(3('III·nl.h d,'posll._.1 	 ?'~~2 . :~:J:::::_:::::::::::: _Jl'ltOlollll'trle 194:1 (83). 

0-12: IO:1R_ __ __ .. _______ :}Chlorides, t'Urhonnt~s, {CUrrelll' surfncl' __ _ 0-1\ jl0·1:1... __________ . _ : \"011l1l1('(;rlc(l5). 
) . npnenl h <leposl!.. __ 0-12 ,111·1:1..._ ••• __ .___ : 

Organic llIattcr_________ {Currel} t surfne,' __ 0-12 lOa8_ •• ___________ 'Rcltolil'lIiJ('rgl'r's ehromlc 

and hlenr! onntes 	 Deposlt_____ ._. __ _ 

Deposlt.. __ •_____ _ O-G Ilo:I1-IL----.------- i neld (,~2). 
Mechanlenl analysls. ____ Current snrface__ _ 

0-6 1038-43__________. - --t}BOUYOUCOo' hY~I~~~I~'t"r (5) 

1 ~ampl(!s were token in .May, •
'l'.\BI,E; 45.-0r(1(wic-lIIatler (,OJ/,/f'lIt oj ori{ll:nai soil in iysilllcler8 

Organic-llluUt'r pef<!l\l1lngp, by quullty of spdluwllf, or kind of wutt'r nppliNi 
Sedlmenl,con· I____.,~ ------,---- .-----------.' . --

tenl. (hy wl'lghl.) 

of IlIlxlllrt' i>III1,1 SO SUlld till ~,,"d ·10 SUlld 211
: 

SUlld.IOOapplied anti Iwr('(lllt J THl n't'lIt! pl1f'{.'<"nt't Pl'I'('('lIf, Dpcalll.c(i Clearpercent 	 I,' 

year of samplillg 	 l'ill)' 20 clu)' ,10 t'illyml cillY 80 wahn't WUt.Pf 

11l'l'cl·nl. pl'recl ll1. pt·n,"III. ppr{~t.llltF 


~I
00 percen I.; 

1030•• O. iO O. ill O. ill II. ill O. ill 
1040.. .70 • till• fIR 	 • il · iO 
lU4L 	 .78 i • 7~ .iO , ia .SO 
1\).12. __ ...... 	 •no ,flH _r.a : .n·1 ,fiS1943.. ______ __ .72, •!is • fi7 ,0\) • ia

35 [)(IrCl'n L: 
1\130_.... _____ • ill , _70 .711 · ill · iO10·11 .. _______ _ .n • il · jn .7!i ,7;'
lIB:! .. ______._ 	 :.fiS 	 ,70· lin • iO 

20 Jl<'rCf'nt.;
111:10.._ •• ___ __ • if) .70IIm________ __ 	 • ill • iO • iO 

7" .Il-! 	 • liB 7" , .7:1 
oJwrcPI1t..: 

11.71 O. il[31i:::::::---: I::::::::. .7i .74 

10·11. .• _ 1....----- • !Ul .R!l 

1942... _. ___. _'1 _______ _ .R2 i . in 

1943..... __ •• ___ •• ____ . 
 .82 

1 Colloids prescnt. 
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OF D.lVERTING SEDIMENT-LADEN RUNOFF 

TABLE 46.-0rganic-matter content of deposits 1 in lllsimeters 

I Organlc·matter percentage oC d~poslt., hy quality oC sediment applied and 
year oC Sampll,lg 

Sediment content (by ---'-"'-'-'- "'-'---'-~--'" .. -~ ...._--. 

weight) oC mixture ' 
 I 	 .

applied,' and year oC i Sand 100 pl'rccnl sa.nd 80 IWret'nt, clay i Sand no I)(·rc~nt. clay
appllcat.lon 	 • 201lt'rCl'nl. i ·10 pcrc!!IIt 

_____._____._l.~!I·1O 11!l-ll ';~'~]~·!I~(~';;J.1·Ir~;~·'· HI I:! !IIHO :I~I~:J 1042T;0;tnl2 

50 percl'nt: 	 I' 1
10:19................._ 

I0.20 0.:11 0.70 n.O!) i 0.58 0.72, O.711 I o.:n 10.77 0.87 0.72 0.4·1 

10·10.......... _•• __ ...... __ . .28 .07 •no . flO: .:11 .1!1 .7·1 ..;8 . H 


31i Jli~~~,i;::::::::::::::f·· .. j .OR :g~ .. :m, ::~ I..::::....:::: .:~~. :~:. 
l~:m::::::::::::::::::!}·.· .. I: .:12 • .00 .71 .15 ... ..1 .80 I...... .28 
19.11 ......._..........!} .. .0.1 13 	 2Il 


20 P1.~~~,ii:-----··· ...... - ... I .........--. . .........-.- ....-. . 

1930........... -- .... } i .9,'-, 	 34 81

1940 ................. ·····1...... - ....- ...... ...... .' ... -....." ......-. ..-.. . 

19:L:--:--::::.::::: ..:.::] .... ,...... 	 ....7:::::;: :.:::'.:::: .:::::c::: 


....-:-.
=~~~====== 
Orgnnlc'lllaUI'r pI·I·et'nl.n~I' oC dl·po~II.• hy 'lunll1.y 

oC fil·dinl!'nl. nppll"d and YI'nr oC snlllpling 

Sediment. contrni, (hy ,wight) DC mixi.ur~ 
SUIH) ·10 Pl~rc'('11 t., clUJ' SI1II(I 20 pl'J"Cl'nt., claynpl'lI1'd.' nnd YI'nr or nppllention 

iiI) itl'rc~nl. ~O IWrCt'flL 

10·10 I tn'lI 111012 19·13I~IO l'I\lI1T;!I~2 FI/;, 
I 

flO perC(llIt: 
JQ~[J...",,,,,., •• ,,,,_,,:,,,,,,, . , 1I.!l7 II. !I!) i. 1I.7·i 111• 711 I: 1.1:1 I. Jr, O.RI lUll 
1!J40••__ ............ .. .112: •SH .70 1.22 1.1).1 1.04

IIHI. .•_.......... . 
 , 	 .Rli I . i'l i I. Oil 1.02 
11142............. .. 	 . iii r 
 1.112an Ill'rC(llIt: 
19:19............ .. 

1940................... . 
 • fiU 

11141........... ,"' ••. 
 .m1942........ .. 


20 pcrcl'nt: 
19:1!l._.......... " 

1.2fi1010..........".. . • 

19·11 ................................. . 

l1H2........ __••_.................... 


I Depth ()f nnnuRI l1pposlt" h~r ~iC!dillH'nt contl1uI, of mixtuw nppliNl: 50 IwrclHlt" fi illclw!i; :iIi Pl1rCl1nt" 
3..	; Incill's; 20 prreent, 2 inelws. 

, Orgalli!"lllullIJr Iwrecll1."gc oC llllxl nn' nt I illle oC npplleni ion: 

Qllnlit~· oC sl.·dilll!'nt lu:m 	 HI·III 19·11 1042 
~.,.- ~~,~- -

Sand 100 11('rcent _'''''' ........ II. i5 O.lfi 0.15 0.08 
Santi SO III'rel'nt., clay 20 p"n,,'nt .as .an .:15 .:I1i 
Snnd 110 pl'rcl.'nl, cillY 010 pt'rct'nL .55 .fi5 .fi!i .,;.1
Sund 40 pl.·rcl'nL, clay 110 pt'rel'nt .7!i .7.; I .75 .86 
Sund 20 pcrct'nt, clny 80 percent 	 i.J.1 , I.B· i.i-i'-"*-~--""-	 1.06 

I c·_· __ ,___ I 
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TABI,E 47.-Baclerial population of original soil -i-n i1lstll/etcrs 


Number or bacteria (mllllol1s per gram or dry soli), hy 'lllalll~' Or~C(l1n'"l1t. or kind 
or water appllNI

Sediment con
tent (by weight) 1-----.----.----,..-----,----·-·..···-·---- 

of mixture S 180 Sanel ".'n S·' 10 Snnd 20 ,I • 
applied, nncl nne ,., nl1u . 

P{-,fCI,lll t , ! nN~Ul ted elc'ar 
percI'n t cla~' 20 clnr ·10 clay m ' cln\' So wnll'r I watt~r

yenr of sallllll1ng Sand 100 percent, percent., lll'rCellt, 

pl'rCl'n 1. 1)(11'('('111. pl'n:\lJl t l)(If·Cent. 

-----~~ 

m perccnt; \ I·~·l- ") I.~q I~
103!1.••..••••• l .."~ i l.ns 1.58 

IU~O.......... I. iO 2.05 2. 5.1 :l.20 I. it I.. '.' 

1041..........! 1:J~ ! 1.30 I".'".. ~ 


1.30 , 1.311 1.21 

1O~2.. ........ .97 . ifi 
 1. 05 __ 

1043..........1 I. g·1 , I. i~ 1.89


1.19; 
2.09 . 2.:n r'3S percen t.: . 

I.Mj 1.58 1. f)S 1.(l.\:t ,-- .... ~~-.r~1930..•••..•..1
194L........ , I. ,19 I 1. :19 2. -t-I I. or. I. ", 

1043..........1 1.82 !.ill 2, III I.
,

20 percent: I 
1939••••••••1 ::::l.a3 ) 

l.[)S 1. [l," I. r,s I I. r,q f, 

10~2··.······1 1.,10 I. 22 ' 1. 5:1 t 1.57 ; 
I5 percent: 1039... ! l~ r.s 1 1. 5S I. ["Ioi ' l.flH I .•"~ 

o PC'fCl'll t! 
1939., ...... .' 

1< 

1,58 
1040.. 2,·1,1 
IO~L ..• , a.lm 
\9·12 ... ,." 2.0;
1043...... , •. ·1.Oi 

I CollohlR I'I'I'sonl. 

II' SlIInl]('r O[~~l~ti'rln In ~~P()SI1' (millionS pt'r grnnl or dry 5011" hy qllnllty or 
Sl'dhlll'lli. appll('(1 nlld y"ar or sampllng 

Rl'dlll\('nt. eonl"II!. (hy 

wcl~hl,) or mlxllln' 
 - Sond SI, Pi'I'l"'nl, ('''1~' 8ulld m IlI·n·l'lIl. ('Iny

appllcd,' and yenr or 1 Hand 100 !>t'n'jlnt ~o IWn'('II1. 111 pl'nl~'f1t
application 

: HI·III \\lit HJl2! 101:1 I!IHI IWII lllIlZ\IOt:l 111111 i IIlIt 1 HIiZ 19la 

SO'jiOrcl·nl.:·' 
1!):III, 1 2.12 3.:l;j 2. HI 1.1):1 n.Mi l.ftll 
1910. .. .. : ·1.1fl 2. i2 2,1:1 . fit 1.60 
IIl·ll ........ 2.U:! '.L:t5 ..\7 I. 71 
1!1-12...... 2.IHI 2.!J{\ 

35 lwrcrnf.: 
lO:W} fl.IH 1.·12 I.ar. I. il 1.3i
1910 

1. Hi19:9}···-_····.., 2.na 
20 porccnt:


loau} 2.00
10·10 •.• 

10,11 ........ ····, 

19·12........... . 


n p~rc(·nl: 
1030. ' 2.,'7 
19·I(L ,............ . ·1.211 

10,11.............. . 2.02 2.20 


5. au ~_ ... .,19·12............... ,' 


Hell footl1o{(>:lt f'lliI of ("hlp. 
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• TABLE 48.-Bacterial population. of deposits 1 in liisimeters-Gontinucd 

i'<llmbl'r Qf !laclerla In deposit (mUlions per gram of 
dry ~Olll, hy qualily of scdlmenLappllcd and ycar 
of .s.1ml1ling ----_........._--


Sediment cont~nt (!lr wr\ghtl of mixture 
appllcd.' and l"'ar of application Sand ·10 pcrccnt. cla~' , Sand 20 percenl, clay 

! r.o perccnt , 80 percent
1--.--------,--,----,- 

____ . ___~________~_.l.~~4?_\~04~.;19121~~?-I.I.~~~I~~~~. 1943 
50 perccn t: I 

1939.............................................. 2.12 t 1,~1i ' O.9~ I' 1. N ' 4.12 11.13 I 1.23 t.57 
HI,IO......................................__ ..... ... .SI .8" 1.35 ...... f 1.28: 1.11 .1.81 
lOlL..................... .......... ...... .f,~ , 2.19 ....... ,...... ! 1.13 2.031942................. .. 2. SO , . 2.04 


35 Pt'm.'nl:19a91 1.2.') 1.21 1.001040r.. 
19·1\ \ 1.23 1.471942)··..• ........• ..•..••.. •.... ··--···--······ 

20 per~nt.: , 

~g::~}............................................ . ......... 2.19 ...... ' ............ ' .I. i5 1..__ .. 


~ Pt,~~1~·t~:·::·:~::::.~.·· ..·:·.::::::::. :::::: :.:::: :::~::::~:;~::::::~f~~~r~~~~2.40 

10·10. •. ... ••.• ......... 3. ,IS .... ..... .... . 3. iO 1'•••••1...... 

19·11. ............... "....... . .. "...... ...... .... 2. ill .......... "," •• 2. iO ...... 

1942........::.~.~:......::~ .. ~.....~. __.. "1.23 r...::::.....;......; "~7 


1 Allllrox!mutc d~pth of (Ullmal (I,'postt, b)7 RCtUUH'nt Nllt~lll of lllhl\LW applied: 50 perCI.'lLt, 0 hlchcs; 35 
pl'rC<'nt, 3.5 Inclws: ~>() perc('nt, 2lnclws: 5 pI'n'!'nl, 0.,0 hwh. 

'.Bnctl'rlnl (lOIlJ.llnllon (Ulillforis lX'r gram or dry soil I of mfxturl's at ilru~ of appllCfitlon: 
..... ,--..., 

(~unIiIY of $('(lInwnt 1930 I 1040 1941 1042 

Santt 100 lX'rl~·nt.__ .......................... . \. ~·I I 0.0:1 0.54 0.40 
Salld HO [I~rcmt. clay 20 pcrN'nL ............ . 1.01 .S5 .40 .40 
SOlid r.o perc!'nt, ~Iny ·10 pcrc.-nt .0; . i,; .40 i ..'\8 
Saml·111 pl'ret'nt, ,'In)' f,() (l~rct'!Il ... . .1'-:\ .Go ' .!~7 ' .67 
Salld 20 I~'rcent, clay SO p... rcP,lll. ......... .. ,50 .48 .23 .lH 

'r,ml,e .l'il.-Siirifying 1JOIL'cr of oriflil!ul soil -in lysilllPters 

Xlt rtrylng pow!'r (1X'[l'l'llt3?(' of lI1Ulllonltllll rndkal ['O!l\'prled), hy qunm~' of sediment 
or kind of wlIl!'r npplil'IISediment con· 


trnt (hy w!'lghtl 

of mixture , 
 Snnd SO Sund "I Sand·1O 8l1nrl20applied and . 

~nn" 100 IWrCt'nl, Ilt"rC(\nt, pl'r(,(lJ1t, pll rt'(1nr. CI!'8r ,car Qf sampling lK'rcrrlt rlnr 2(l day 40 clnyc,o dayS() water 
Pl'rCNll p\'rCol1t lwn,'\'ni porcent 

50 l)('rC('llt: 
19:1Q..... . .~2. 7 . 
11140..... . sr.. 0 
111-11. • 67.3
1942.......... ' 47.3 ' 

1043.......... .; .'H.O 

35 perCi.'lll: . 
1939.......... \ S2.. i .')2. i S2. r S2.7 

1941........_: 71.0 67.6 07.8 ,4.6, ........... . 

1943.......... [ 43.7 40.7 ·!f).B .13.4 


20 perC<'ut: t
1939.......... : R2. i 82. ; ·~2. 7 S2. j 

1942..........; 46. I 2ti. 7 32.:1
2;. " 

5 percent: 1Q39•• 'i 82.7 : S2.7 S2. '7 82. i . 
o perc~nt: 

I\I.~\L. 82.7 82.7 
1!MO.. 77.3 i6.3 
1941... . .,," ... " •.• , .. _.... ,,' n.n 69.5 

68.7 59.S 
62.0 48.7.~. :gH·. :::~ ..~:F~::::::::!:::::::::::~F::: :::~::I:':··:::·..·[..·..·::::::1 

I Colloids present, 
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TABLE 50.-Nitri/!linff power of depo,~its I in lysimclers 

Nitrifying fJO\wr (perl't'ntagc of ammonlulll rndk111 converted) 01 deposit, by
quality 01 sediment applicdnnd year 01 salllpling 

Sediment content (by

weight.) 01 IlIlxture 
 Santi GO pcrcellt, ciay applied,' and year 01 ·10 percentapplication 

10·12 ; 10·13 

50 percent: i 
1939__________________ 5.0 1.8 I li2.5 GO. 7 ·15.4 37.1 ro.1 !2.'i.5 ·10.5
11140__________________ '_'''' 2.0 .f.n ..... 3:3.2 20,0 ~S.O 52.2 2i,5 ;J.I.S
10·IL___________________•••••.•... , 1.3........ 10.6 21,2, ."....... 2(\. i 
 -13.5 

4:1.335 p~;~i.:t:---..----··--·- ...... / ......1...... 7.3 \ ...... 1......1... " 32.S I ......... -- .• 


1f~~}--..--......--..---." 2.·1 --'---1 2.31"'---1 31.2 1____._/17.2\..___ .j ·1\1.6 r .... ·. 32.3 


l~l~}..---.-·--··---·. '~-' ......1......: 2.0 ......i......)...... ! 2'J.l ..... .1.••.. " 
._...- 46.8 
20 pcrc~n t: \ i ,'i! I ! I I 

l~~}·--..·-·.. -.. -..···.. · ; ..... : 1.2' .• L ••·l··.J 7.2 ~'·'''+'''''I'''''.l 1(\.0 

5pc:~~i~:::::::::::::::: ::::::'::::::':::::: ..::::1 ::~::: '::::::I::.~::':::::f::::'::.::: .::~::i:::::: 
19:1D......._......... 81t3 . • '81.0/_ ......+.... ,S5.11 ....... ,. 


~~:?: ::::::::::::~~~.. it.U li2.S·!::._ ,:t..:~·.~"':·57.~7" ia.~ "52:0·" 
Hm. ,f.!, 2 ... ,_..... . ,IS. Ii '[.0. S 

':":(1 r\ryIt1\( I)ow~r (pPf('pulngl' of U111 ilion Iu1\1 ru'll,,,i 
rOl1wrt(', I 01 d"poslt, hy quullty of scdhnent 
nppfil',t nl1!l Yl'nr uf ~'1l11lltrng 

Scdillll'nl ~,()l1ll'nllhy w"i~hl of JIlisl\Jr~ 

appliv,i,l anri YOM II! nJll'ih~lI UlU ~nJltI to rwrC't'lll, day Sand 2\) 11('m'nl, day


t<liwrt"'11[ ~o IWrl'l'Jll 


/U.H1 1lI·11 IIH2 lUI:' HHU WH llH~ JO-l:\ • 
ro IJCrt~'n t: ,

19:m••• m.o tH.! ~ta t~l2 71. !'~ .fI.U Ill. 1 55. t\ 

19·10......... .. t fi·" 7 IU ,)(12 n·t. -; 1fI.5 51.11 

\U·Il .............. . ~1.11 i.,L -; II.S Iii. Ii 

19·12........ .. 1\0.3 ·IS. \ 


35pt'rCllut: 

l~m ........... as.S 52;-1 
, 1
l~m·--..·····.. ····· .. ,· 50.0 

20 p(·rc~llt: 
19:19l : 

~-1910)··· .. ·· .. ·· .... · .. _. 
~ -~ -~ .. , 

1M!............ .. 

19·/2............... . 

5 ~rc(lnt: 
1939......... . 
19-10............. .. 

/9./1.. .......... . 51U 

104~................ . 51,7 


I Approximate dc'ptb 01 aunllnl <l~pO,lt, hy s\·,Umpnt contl'lIt 01 rnlltllrt' nppll('d: :;0 Mrccnt. GInches; 
35 peCl)('nt. 3 ..'; Jnch,'s; 20 prr{'('ut, 2 Jndll";" P('fCl'nt. fI.75 J{ll'h. 

2 Nltrtryln~ pow~r (p~rcpntllg(' olamlnonlufII r:I,\l('l\1 con\'~rlNlj 01 mlltures at tluw 01 application: 

-~-----~-u-a-U;;or ~",lInl(On_t._____r.. l!139 19.1O_~~~_______ 

Sand tL,() percent...... ... __ ..... ......... ;11 2.7 I. 0 I 0 

Sand SO percent, clay 20 ppre~1l t. ............ n { . 5.4 6. I I 11.0 

Sand flO perccnt, clay 40 p,'r("nl ...........'.. "'j ~ . 10.2 12.2 22.2 

Sand40percent,l·!ayGOp,'rcrJlI. ." ......... 2;'.;;; Jb.Jj 18.0 3.1.3 

Sand 2Opercenl, clay 80 jl~rcet1L'''_''''_'''''''1 34.~~.25'_()..!1___ 55.5
__ 211_.5-!.___ 

http:34.~~.25


- -
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• 
TABJ,E 51.-Re!,.::~ion.~f or~ginal soil in l!l8imeter8__•..~ ... 

I pH vulun of soli, by quality of s('dlnll'nt or kind of water applied

Sediment con· :~__________• ,~"_'. __ _~____ 


tent (by weight) : 

of mixture ' Sand SO Sand 60 Sand 40 Sand !!O 

upplied and '. Sund 100 JWrCt)nt, p(ln~')nt, Pl'r('('n t, pl~r('~\nt, Decanted Clear 
year of sampling p(.'rCt~nt cln>' !!O ria) ·10 riar c.o clay SO wuler I water 

IXlrcent Ik'1rl'tlo Ut I){'r~-ent percent 

50 \~rc~nt:

!!lau.... 5.30 ~.3() \.3U 8.:10 

IUIO••. S.52 ~. 52 ,-II 8.,15 

19H .... . n, lI5 \. u·\ lUlU l>. ,3 

I!H2........ .. 9.0:1 S. us ."'i.[,,\oj S. r.n 

1913 ....... .. <; III !I.:I:I 9. In U.02 


35 f1t,'rCl'1l t: 
19.111. . ..... ' ~.30 l;.:IO ~. ;10 8.30 
19·11......... . "'i,7S S.H:I u. 02 !1. Oi 
1943.......... , U.05 S.!ltl 9. III S. !lti 

o(It'rc('nt: 
19;19............. .. S.30 8.30 
\940.............. ". S.,Hl i 8.30 
1941. ....... . S.29 1 S.36 
1942... .. .....". S. r,;\ 8.:.n 
1I).1:\' 8.R8: 8.82 

I CollOIds pr~$"n t. 

TIll ,'ull1" uf .It·poslt. to) fJUulil) Ilf ~('dlnI('11l nppll<'tl ami "'fir of sampling 

S~dlm('nl t'Ont~nt I,hy 
w~i~hl' Of ml<iur~ l'nn<l 'i() pt'rc.'n t. ('Iny Sand roO p~rcent, clay 

npplf('.1.' nlHI y'~lr of !!O prrC<'lIl ,10 ~rC<'nl 
npplkllUon 

\9.1(1 m·1t 19·1:1 1U·13 HI·I!! lUll lUI:! 1943: 1940 1941 1942 1!J.I3 

• 
50 perc~nt: 

1939................ .. 9.27 "", ,~7 s. ,4 U. ~'3 S.SO S.53 '.\I~ 9.2:1 S.G-! 8.S1 : 9.05 9.25 
19·10.............. . ';. \1:; S U2 !I 16 S~·17 1>.95 9.:17 S.76 I S.97 ! 8.91 

111-11... . S H;I U. III So.';1 : 9.:1, .•••_. S.92 9.08 
19·12............ . \1.11 9.18 ,~ ~ .... - .... 

. 
f .. - .. .., ... -I

i 9.2:1 
35 JwrN'nL: I ! 

l~~}· .......... - S.U2 U.l;1 s. 52 . - ~ - .. , 9.18 :, ____ .... : 8. 4i ~ .. ____ .. I 0.30 


.UHI} u. (~) : 9.19 O.OiHH2 • .. 
]lH vnlu(> of (\eposlt, by quality of sediment 

BppllNI nnd. ),l'tlr of Slunpllng 

Sedlnll'nt contt'llt (by weight· of mixture Sund ·to IX1rCt.lllt, rlav Snnd !!O pt'rCt'Ill, cia)'nppll",!,' and Y('fir of nppllrlltluJI GO pcrC<'nt SO IWrl't'lIl. 

HHO W41 IVIZ HH:\ 11).10 H).ll 1942; 1!J.I3 

50 IWn,'l'nL: 
1939.... " So III S. b, S.9' U.15 S.55 S. 66 i 8. ,I, 8.98 
\9·10...... "... ~. ,3 i S. S:I S. VII S.59 S. is! 8. 99 
1941................. ..... s.9:1 s.02 .....-' 8. i9 I S.82 
1942..... ........ ......... ...... s..,' ......... ,...... ' S.S4 

.pc~W I 

119.,a.a o }' •••.•..••••••.. ••.•• " .s.8i I ••••.• '• .." ". """" --••••! S.39 S. r.n 
l&g}...... ............. .................. 9.00 ..-. f·... .....J 8.89 

I Aliproxlruatt' depth of allllual' d,'[){;sit;"l;y ~"'I1JJl(>l;l t'OJllt'lIt of m!xlun' Bpplled; 50 porcent, (; Inciles'; 

JO

;~5 p~rCl'llt, a.s hwlws. 
, ReaCUQlllulll of mlxturl'$ at UIII(' OrnplllI('l\llon; 

Quality of 5('11I1I\('lIt 19:\0 1941) 1941 1942 

Sand 100 pt'rC<'1I L .... .. . .... •........ i V.71 0.10
u. " Sand SO p~r!.\'nl. clay :!t) [Wf("'IH .... ...1 O.-li 9.·li 0.00 
SUlld GO P(·t(·(·lIt, clay ·10 Iwn;l'nl ... j 9.2·1 9.2·[ 8.99 

0.05 I S.SO ~~g~..~ g~~~~:~~; ~l~:~~l;~~~~::~ ~_ .,:::::;::::L .. ~:~~ I ~... ..~.QI.l 
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TABLE 53.-Calcium carbonate content of original soil in l!lsi1llcters 

I
Calcltim CBrbonal~ (percent) In soil, by quality of sediment or kind ot wat.er applied 

Sedhncntcon· I---------;--------,------------------r------~._------~----
tent (by weight) I !' I •oC mixture Sand ~O Snnll no 1 Snlld 40 Snllli 20 

applied and I' Sand 100 l)\ln'l'lIl, IW n','n 1. , : ll\'re{'l,I, Jwn'('IlI, Demnh'i! 1 (,lror 

Yl'llr of sampling percent clur 20 I (·llIy·1(I j clay f~() "Iuy M wat('r' I wllter 


p('rc('11 ,. j Iwr('t'll t> Jl(lr(:tm t llt'f(~l'n 1. t 


50 percent:
19:19•• _. __ ••__ 0.80 - O.S(I ( ,UlI I 0.89 (),S\I ' , .......~~~J=~.-.-_.-.-..-_ 

1940......... . .9°1 .no 91 .SS ,II:' " ......___ ......_____ _


119-11 .......... .S9 f .91 .01, .M .Si

1942....______ 1.04 I I, 08 • liS ; .93: .8i •••••••_---j •••• _-_.....1943..__..__ •• .nl .~ .M) .04' .00 

35 percent: ·..·•···..·1..•·..·..·.. 
1939..__ • ___.. .so .S9 i .891941.__ •______ .02 .Ri • .88 
1943........_. .90 1-00 .!lO 

20 percent; 
19ao.......... ,SIl .S9 .89 .SIl
19,12..•••_.... .02 .8\1 .93 .9i op"rC<'nt:
19:19...........__ • ___ .. '.' O.S!) O.SO 


.UI1 .92
l~L:::::::C::::::::: .0.1 .111 
1.00 .9019}~::::::::: i:::::::::::: .93 .07

I 

, Colloids pr~scnt. 

TABLE 54.-C'nlrilllll carbonate content of cleposit.~ I in. Zysimclers 

('nll'11I1II ("rhOnIlW (p~rr('l\t) In <l1'posH, hy 'lllalll,>, or 5",111111'1,1 1I1111l1rd IIl1d 
Y('nr of slllI'pling 

Scdllllen t elm t~1l t (hy 
w~l~hl\ or Ullxtur~ ap· 
pUctl.' 110<\ yea r or i Sand Sll l",n"'I1I, rlny Sallti r,\ l",n'('III, day 

appllmtlon ' 
 20 PI' n'(' III ~() ll('r(,'nL 

! 10,10 HI-II \9,12 19,13, 10,10 1941 lU,12 10,1:! 10'10 1011 1\142 1043 • 
50 percent;

1930.___• _______• __... , 0.1\.1 0,1i.1 1 Oil 0,11:1 0.5:1 0,,52 1'1. !IS n.m (l4G o.as 0.90 0.50HHO. _____ •____•____ •. • ,;, f,1 .:'ltl It ,Hi 5.~ .,Ia ,47 .4ti19,11._________• ___ ••• , • ,rot M'i ·19 .51 .45 .4611142. ______••__ •___ ••• :••••• • .11i .51 .57 
35 poreI'll t: i' 

.57 .·t2 • ~S .:H .47t~~g}"'"''''--''''''I''' : . ro 

tg~J}----"---"-""l'I ..... !.' , .hi .. ,,'17 .m 


20 pereN)t: I 
l~:lg}---. __.....__....1. ....+.... 59 .52 .51 
10,11. __ ......__ .... " \ : 

19-12._..._____•••••. 
 ..... .~" .. ,.. 'dT.. ··· ~ .. ~ 

-~--
.~--

1';('(\ (0011\01 (. :I t Nul of lnbl!'. 
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TABL£ 54.-Calciu1It caruonate content oJ deposit.s I in lysbncters-Continued 

Cnldunl carbollnt.c (pcrt!cnt\ In rlrposit. by quallty 
of srdlml'llt jlpplled and ~'cnr of SIIUlpllng 

Sedlmcnt contcnt (b). wclghtl of mixture 

npplled,' aUll year of application 


O. :!~ 
.22 
.23 
• ~!() 

1.\pprQxlll1nt~ drpll1 o(lInnlllll fl,'po'lI!., by srdluwnt cont~nL of II1lxtllr~ Dpplled: W percent, 0 Incbcs; 36 
pcre~IlI, 3.5 Inclll'~; ~>(] IWr('~nt. 2 Ill~h~s. 

I C'nlehuJI ('3rhon"Il'lp~r('l'llt, hl ,.",Hnwn!. nt I !rile or tlPpllcatJoll: 

Quality of ,,'(lIll1l'nt 
-1939 ,".I_~~OIO 1941 1M2 

Sand ItJO Iwn~'llt 
SlInti ~o IWrt'l'1l I.• (,13)' ~!() p~r('{'n I 
~nm! 00 l'l'H'Nll, rlay .\1) lwn'~l1 t 
Sand ·\0 per""'11 I. cln.}" ml p"n"'IH 
Sand ~!() IW[,'('UI, ('III) MI P('«'l'll! 

··"....··.. ·..1 
~ ~ .. ~ ............ "'~"' .. ~~ 
. :::::':::::\ 

~~~"""'''-~''~" "" 

0,6\ • 
.52 I 
. ~2 : 

:n 
O,\l1 

~ 5; \ 
.,,- i 
,3:1 " 
,15 i 

0,50 
~ 67 
,57 
,31 
.18 

lil'd hlJ~n t rOn· 
\.rnt (ll)' W\·lgllO. 

of 1l1lxturl' 
npplled, nnd 

,,1111' of SllrupJlfl~ 

Wull'r·soluhh' "<lll!.\ilt'l't't'IlU in soil. by T)UUm)' 01 si'I.!lnll'llt VI' !tlll\l of wntvr appJlc<l 
..,_---

BIIIIII JIWI 
PI'n'I'nl 

t-\!\llIl ~I\ 
lli'f(~'III.
rlay 2(1 
jll'rr,'1ll 

:;nl1,!liII 
(WC""IlI. 
('la~ JII 
lWrePJH 

l'l1Il.j·HI 
I)('n'lint~ 
('lay 1,1 
p('rel'1I1 

Bond!?ll 
p,·n·t'ttl, 
rI~r ',11 
1.!t'n~enL 

Ol'CUlltNI 
wnter t 

i 
Clellr 
water 

U.13 
.l:l 
.11 
,12 
W 

(1.13 
.15 

11 
.13, 

(I.la 
W, 

.12 

.1:\ I 

0.1:1 ,
.15 i 
,12 j 

~ 15 1, 

.13 

lUI 
.l!l 
• J3 
.15 
.J.! 

,1:1 j 

••'19, II 
:::.11 II 
.13 ::~ ".11 

.13 

.13 

.11 

.If> 

.13 
I" 

.14 

,131
• J2 . 
,13 

.1:'1

.11 

.Ia 

,1:1 ' 
.12 
,1:1 

.I~ j 

.12 

.13 

,1:1 
.J:! 
.1:1 

!I.I~ ,
.1.' 

O. J;I
.W 

.1:1 .I:l 
.J:! 
.12 

• I:)
,13 

I Collollls Jlr(·s~nt, 
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TABLE 56.-:rol(ilwoler-solll!Jle salts contained in deposits I in lysimeiers 

Wnter,solubl~ !'nlts (p~'r('('J\I) In dl'poslt. hl' qunllty of sediment applied
lind y~nr of 511111 pIIng 

Sediment cont~nt(by ;----- ......---.. ~--.".....~ -
weight) of mixture Sun(I. ~ll IwrCl'n f, ~l!\y Sand f,O IlI'TCI'nl,. etaynppllcd,: nnd year of Sand 100 pl'rCl'nL ~'lll('r('Nlt .1(} (l"rC~nl,. nppllcnUon 

1\1·10 II),! I 1012 tn.1:l wIn lUll 19·\2 IO·I:! IfiH\ 1011 I\H2 10,\3 

50 )l~rC('nt: 
19:19........ ,....... 0.112 0,02 0.112 n n. HI n. \(j lUI O.OS ' 0,1·\ O. \3 0.1:1 ! 0.12 

11140............. .1t2 112 II 07 Oi n .\1 ,1:1 .H 

lU·II, ......... n2 H 10 II 13 ,1,\ 

1942........ II 02 .11 


35 pcrt~'IIt,: 
1\l:1\\} 0" .13 .0(1 .\1 .J.) .13mlt\· . 

.05 .13l~i}······ 112 
20 IWTCI'nl:

loau} 02 0(1 .1310000 ••• ". 

lVIl\

1042) ..... 

S IX'fCl'n 1 : 
1\1:1\1 . stl ,(:i ,ltl 
1!)40.... II 12 12 
1041 ... 11 1:\ 13 
10-12.. .. '1, 111 .Il 

Wafl,r·,Oltlhll' ,;nIh I p"n'(-III' tn .I"\lo<il, h,· 'lllahl \. 
lit ,,,,IIIII('lIt 111'(01/,'<1 ami )I';Ir of 'otlUlfiltflP; • 

SedlruNlI ('anl/'lit Itt;· wd~IH: of III IXIII N' I:'all.l Itl I"'r(~'nl. ('\ay ~ntld 2Cl Pt'rl't'j'.l. ('lay npJlIl~I\.! nn,l Y''l\r or :lI'I'I\(oaII01l 
f~111I·n·1'1I( ~(Ilwn·'.'nf 

HI-IO 1!11I lU12 Hila IHlto \!J·1t 111-12 Hila • 
50 l'I'f(,(,II';

193U !I. \Ii 11.1\ O.I:l H.I;'} , It 17 h.ITI 0, 1-\ n.ll\ 
10·10 . 10 . 1ft t!i .H'I 17 .17 
HilL ..... . IIi . iii .17 .1i 
10·12. ....... :. 17 .HI 

351Jt'T('ollt
waul ,1-1 .1;1 .H .\-1w\O( 

. t5 .lr.13m·····..·· 
20 J"'n'onwa(n I,: .1-1 IIII!Iltl("

lOll}.19,12 • 
5 l1!'fl~·I\I.:

luau .In • If" 
HI·1Il .Ia 1:\ 

lV·1I .1-1 .1-1 

10,12 .1:\ .\:,·.. ·1 .. ····, 

l.Al'[lro.tlmnl~ cI"lllh QI (mlllllli tlc-Po,11, lo)' ,~dlmmt I'n"'"n~ of mlxl.ut/- npl'lI('<I, m p<'ft'·III,. 0 I!lrh~sr 
3.1) p~rl'el1t, 3.5 hH'lw~; 20 J)('n'1.\J)l~ 2 iut'hp,;;, fh'ret'llt., O.i5 >.u\.'i) .. 

, l'erc<!lIlngl' of \\,111" ••,0\,,111.1- snlh \n 11I\x\lIrt'S nt tllIl\' of allpll"IUou; 

qunllty or ~rdlllleuL IlHI 19·12w:m I IWill 

SUlld 1 ,,, IX'rc.:'11 t .... n n~ I I\'!l~ n.n:! 0.01 
Sand Ill) (l<.'r,'>nl, dar ~Q l!t'rt'<'UI .liiJ : .n/l .06 .10 
Sund r,o perL1'lI t, clay ,10 lil'Tt'Oll I .W .11) .10 .12 
Sand ~O prm-u(. t'lny mpl're!'lI! .1:1 ,I:! .13 .15 
SUU!! 20 lK!rC~n~. clay 51! IWrrt'lI t. .17 .17 . .17 .2(1 

--,....;.--~---- .. _---..;... 
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• 	
TABLE 57,,-.Nitrate content of origin(ll soil in lysimclers 

Nltrnte content (parts pcr million) or soli, by 'Illumy or seulment or kind or water 
[SedIment con' . 	 applh!u 

tent !by wclghtl---"- .. 
oC IIlL,ttlr~ Sand SOapplied. nn'! '.' 00 p,·rl'Vnt. 

Ptlrt·.~nt , clay 211yror or ~IIIIJlln!t !inti". 1 
; 	 pllrt't.1n t 

t~-~,. 

50 pt~rcon t: mag

19·1().
UHt 

I 
... 1 10, .. 

0 
.2 

10. , 

i 
19·12 Ii 2 
19·13. .ti :) 

35 IwrrNll: 
19:19. 
1911. 
1913. 

1!J.' 
') 
n 

lU. ;-
II 

"~~ Ik·rt"(lnt· 
10:10. tn. In 
1942. 

'i ppm'nl' lU:m 
oJlcrc~nt: 

I 
III 7 III 

1039. 
\910 
19~1. 
J\l~2.._ •. 
19~:I . 

• 


Snml f>O 
pt'rr,·nt.
clny·1I)
l1('r,,·llt 

10	... 
. .~ 

0 
G 
U 

10 '; 
n 
1 t 

!II 

tn 

Sand ~O 
pl,Irt.'tmt.

(·In... fiO 
Iwr(.(lnt 

10. i' 
fl 
·1 
,I 
ij 

l't7' 
II 

.; 

III ;
.J 

to; 

Sand 2fI 
pt'rrllllt t 
~lnrlilJ 
P'·r/:l·II I• 

III .. 
2·1 
II 

:\ 
L~ 

lfl, 
0 

il 

111 	 -; 
:1 

W7 

D,·ronl.',1 
wUh'r l 

('lear 
water 

111... 
II 
II 

. .. 
,tj 

10.7 
0 
n 
.~ 
.3 
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TABI,l~ 58.-Nlt.rntc content of de1l0sitN I tn 11lsilllclcl's 

Sc<lhllon1. cont.ent (by 

w~lght\ or mixture 


applied,' 1I11r1 Yellr or SUlIII 10001ll'rccllt 

nppllcnUolI 


1010 1 HJ.I\ IIJ.\2; \111:1 ,HI·III 11l·11 111·12 10·\:1 10·10 IU·II 1(1-12 111·13 

Jj() Jlerc~lIt; 
11l3IL •••.••••••• n.:1 !!.,I I) 0.·1 o.a n. a' Il () 


10·10. __ •••••••... .a II .·1 .:1 () .:1 

10-11 ............ .. .X .Ii .5 .n 

1042__ .......... .. .S ..r. \,·1 


35 pI'rcen I.: 
() 2. f)19~~}···· ....... . o .a o 


o .:1 ::::::\ 0",l~m······..······ 
20 flt1rCI!Il t: 

JO:lO} .2 .1 I......11)·10 ............ . 

IIl·II •••••" •••• • .j .••••• 

1U·12........... 


5IWrCl)ul.: "1' 
walL n n 
10·1Il. II !J 
10·IL .:1 .S .·1 

10·12. 
 .Ii u 

I Xllml~ ~ollll'lI\' (parts 1)('1' million) of tll'"o,ll, hr 
( ttlllllit Y of ~1'l1l"I('nl n""lIl',1 nlill )"I'nl' of S:lIl1pllllg 

Sedllllt'lIl. conh'lIt (h~' w(·lghl) of lulxllln' Snntl -HI pt'I"('PIl t I (,lilY ~nlld 20 P"I'('('n t. <"lilY
npplh'd,2 nll(l ~'l'III' of nppli'111 iOn ml PI'I'('('111 so ,,"1'1'\'111 

I!JIII WI! 11112 1\I·la IHI.III 111·11 111-12' 111·1:1 • 

50 perc~ut: f 
lUaD.............. . 1.7 (] n.a (I.ll I (j, n 1') n.2 1.0 
10·HI............_. .:1 ' .1 1.2, 1.1 .., 1.2 

I!J.I\ .......... .. .·1 .(1 .11 ·1.1 

1012 .•• _••••••• __ • ~t a i : S,n 

35Iwrrl'llt: "i
I f Iloao} o1010 .. • IIJ I""') 0 , ,

i ~ ~ ...... ,.1 .0J~:~ ......... . s I.....·l..... 
.:1 


20 pt.-'rCt'l1 to: 
iIll:m} . .2 I 11140 ................ .. .'I .--. . ·f· 
 I 

]\)·11.__ ........_....... .. 

11).12................... . 
 . I '::11

' :::::
5p('n'('lIt:


10:1\1................... . 
 ~ _.. ! .... ...... __ M"_,,~ 

II .... __ .. , __ •10·10 .... . 

10·11. ................... 

.10·12................... . 
 .~·:···:~r··~ii 

I Apl\ro~hlloll\ dl.pl It ofullnlllli dl'PIISIt, hr ~l'llhm'nl.l'onli'llt of 1111,1 111'[' nppll[·t1: roll 1,,·rN·ul. (I tnellt's: :t5 

percent. :l.u Int'1l1:s: ~O I1l','('('nl 12 ,10(>11<'$.: 0IWJ'('('lIt. 0,75 irwh. 


! NIl.rnlc content (pnrlS \)('1' 1111111(11) olmlxllIl·(·g nl. I.hlll' of npll\ll'lllon: 


_____·_.._·-_~_·:_l:II.Y of S:';;II1Cut . . ..~_I~'- if/·11 (042 

Snnd 100 p~rcrn1........ ... •••• ,., ...... \ (I o 0 1.5 

Sund SO percent, ('IIIY 21l('H'I·(,I.·nl •••• ·•• · ••• · •• 1 ·1. [) : 0.2 i 10. fi .) 1 
Sand 00 pl'I'('~nl, r111~' -10 (Wl'(·(·I1I .......... '''1 
 12.·1 I 21. I 2: 8 
Snntl·1O Iwn'rllt,l!IIIY 110 P['rel'IIL ............... 1:1.50.0 I 18. Co I :1I. r. a.4 
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TABLE 60.-Y ege/ation in study plots of Norcross flooding area 
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