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OF C..ill. I.. P SIC.t' 
TO _ ~ SOI 

;:. c· 
GI SS . 

IC PRO ~ml.ES 

r.mo uc:r r • 

• t t e preee t time the claseificati n of soils in t.e United 

Jtrtes is base upon the echanic 1 analrsis of sample. selected s repre-

sent~tive by experienceu fiel ~en . The iechanical anal sis it elf is ~ 

ve y delic te, teuious ti oreration, n hence it is expen-

ive in the case of rn; s 1rvey in C'lvin_. larg tracts of 1 nd v ryi great~ 

in the te.t r v ~rte soil . ':'he field rr.en , taki numerous sam~les s they 

o, rub the between thumb r>nd fin er ~n examil m )th the un.ai ed eye , 

on th spo decL e [B to \het. the re lo . ' silt lo ;s , etc . ft r 

an rea s b en urve~ ed, th fie 1 men collect from each t e , one or more 

s plea hich they consi er representetive , ant these are tlbjected to 

nech nic 1 nal is . T u it ccmes about that the pping of the soils is 

t e::tclu ive u_ on th jud.ement of the fiel :.cn 'hile the actual 

nee ic 1 ru l. qis i used chiefl to confirm his eeti te , or to interpret 

i c as i ic tion in ter:ns of the pronortions of the .oil se tea of 

different sizes . 

rn-ne clisadrnt es of the above thod ve co~e to be qui e 

ge er 11 r lize , and t. Co itte on Soil vla .ific tion of r·c n 

uOCi t O ronomy , at its la t meeti , has propo ed tl t there be reported 

ctual dete iru tions of some ·sic. 1 co st· t, uc:Q. a t moi ture e uiva-

nt or th h;y rosco ic co ffici~ t , ana ch~ ic 1 ta s Oi i th co tent of 

nitro n £ or nic matt r , and the re ive calc reo ness ; the 1 st il!I 

t lso co. onl referr d to a he adeq_uac., Of the . e supply , or as th degr ee 

of "0.:.1 acicli ( 13) . ~e object of thi ro_osa.l is to permit of a more 
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rieid definition of the soil tyres , and so to leave less to the decision of 

the individu 1 field men , who themselves feel the i r judgment co stantly in 

need o" labor,toru assistnnce , confirmation or interpretaticn. 

T1e author has attempted in the case of the Qoils of Ramsey 

County to determine >1hat reu tions exist betwe n both the moisture equivalent 

u the 11J0 roscopic co fficient an' the soil clacs , as it has been defined 

by the Bureau of uoils , and also to ascertain what re tions e:r.:ist between 

the nitrogen content and the degr e of aciditu on the one hand and the 

physical con"tant , or texture , of both soil end subsoil on the other . 

~he object of soil clas ification is to divide soils into areas 

of approximately uniform crop produci ·po• rs and agricilltural rel· tions . 

The U. S . Bureau of oils, ;hich has already m pped l'lOre than 500 ,000 square 

mile , uses a it unit the soil~' t s bei "" limited. to a si le class 

in a i le serie 0 • soil t pe thro hout the area of its occurrence is 

supposed to have th sari texture, color , .tructure, char cter of subsoil , 

general topography , and processes of derivation ; usuall it is derived from 

the sam material . 

The class na.~e , such as ..!.Q__, silt lo , eto., in icates only 

the texture of the surface mat ial , t depth hich i" stirre by t e 

till e imple nts in t course of culti tion, all other characteri tics 

of the type bei i • c ted by the se ie nnme , such as F r o, rnum, abash, 

etc ., this beil erived frCM the name Of nane town, Vil ge Or natur 

feature exist:ine re the series as first encountereu • 

• series constitu es a roup cf ~oi a, · ving certain cha c­

teristics , nar.iel , same r e in color , s~ character of the u ~0il , sam 

type of relief End d.rairu.: e , an la tl a comm0n or i il r origin. 

class , on the ot er :tu nd , includes all soils of i.mi r 
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texture and m!'y occur in ever series . The more comnon soils , on the 

b si~ of their content of clay , silt and sand, may be divided into 12 c)asees , 

a ehown in the followin,: schsme . 

than 20 pr cent o· silt nnd clay . 

1 . Coarse sand - more the.n 25 ~er cent of fine gravel 
and coarse sand, and less than 50 of 
any other grade . 

2 . uand 

3 . Fine san 

more than 25 per cent of fine ravel , 
coarse edilll11 sE.nd, and less than 
50 er cent of fi e d . 

more tha 50 per ce t of fine s nd, or 
less than 25 r cent ravel, coarse 
and mediu.'Tl sand. 

4 . Very fine satd- more t an 50 per cent of ver fine sand. 

B. Soils cnnt~inin fro:n 20 to 50 per cent o silt an clay . 

5 . a.ncly lo m - more then 25 r c nt o fine gravel , 
coarse ann . edi mi a . • 

6 . ino a i 

7 . an cla 

oils containi 

a. Lorun -

ilt lo 

O. ClaJ lo 

ll . 1 t els. .. 

... 2 . 0la 

loam - • nre thr.n 0 ~ r cent f fine and, 
r v 1, co se 

lo 

le s th 25 r:e r cent 
um s d . 

le a th n 25 r cent silt nd. more t 
20 per cent of cl 

more than 5 per cent of silt an cl ~ • 

le 
th 

es 
then 

than 20 r ce t o clay an less 
50 per cent of i t • 

t• 20 r cent of cl d more 
50 r ce t of ilt . 

0 p r ce.t f cl:: ore 
ce Of Sil . 

- fr 0 e cen of cl and 
. or t er cen of silt . 

more than 30 r cent of c 
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nQmber of the t te 
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OF 

ricultur" 1 ori eni. t tions , rve follm e 

up th soil surve ·.i th t• c e ical anal sis of re_ resent· tiv s p s from 

t ifferent t., r:es sho- rn on t! soil surve aps . son has rer>orte 

anal ses of practic lly all of t"e soil t es that hrve so far bee identified 

in nsas {14 , 15, 16) . Tl is .erk an t e mechanical na.l,fse. of ~lee 

from th same types b hu 3ureau of uoils { 4 to 11 ) are brought togeth r 

i b:es I and II it t .. e ia.ea of findL any relation hi s that i t 

bet en the oil clas and. t e ni tr en content . It s· oul be e ... he. ized 

. t the clas desi~nation is not ave~ e ct e0 cription of t soil texture, 

class T.'.l include ~oil t t r idel in th relativ 

o ort ions o t e J'lec ical le-v 1 e -~ sic 1 con t t, 

s C} r quiv le t, or t e hy rosco ic coefficient, 

on t intern i ur ce, is to b regarded s. more atisfactor. expre0 sion 

of the te ture. 3oth ma , 1th some degree o exactness , be calcul ted from 

th ~ c nical ona.lysie , and or this , several differ ent for.nu 

propoeed . 

h"'ve been 

For the loess soils o •. ebr d Ru 1 ( 2 , p .84~ ave 

ded c d t e or ula: oistur e .uiv ent = 0 . 14 ot 1 s n B + 0. 27 si t -1-

0. 53 cl s the oi s n R s l r ifo v r;, 

lo i the coarser _ tic e,t se re t r than 0 .1 mm.' t 

fo ula b en 0 ifie for in om c c nt in 

a . h ere nt e t e co r er rtic~e , BO th t .:.t beco es - oia u.re 

ui . lent = o. 2 c arser rt ·c ea i 0 . 14 ver fine nd t 0 . 27 ilt t 0 . 53 

c y . Usi t 1 I v c lc 1 l.,te the moi re equi le t fo tl 'fferent 

soil t ... s • 
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Table I - Helat iona of computed oietu:rtt equivalent, nitrogen, and 
organic matter in Kaneas soils to the soil class, as 
shown by the data o! C. O. Swanson. 

- --~--- - -Coa:r- ve-;y --- - - ,.ron- O:r-
s .. 1 eer tine tu re ganic 
Ne. Soil Type County: part- eand Silt : Clay equ iv Nitro- ca:r- Ratio 

: icles : . . alent gen. bon C/N : . . 
----Pct. pc;. pct. per.-- pct. pct. -

CLAYS 
1 Sha :rkey Clay Allen 3.6 2.4 54.2 39.8 36.l .267 2.79 10.4 
2 Yazoo do do 2.8 6.1 58.'7 32.4 34.0 .269 2.69 10.0 
3 Kirkland do Pano 10.3 8.1 41.8 39.8 33.7 .205 2.03 9.9 

SILT LOAMS 
4 Ma111hall silt loam Brown 1. '7 3.8 65.0 29.S 33.6 .221 2. 70 12.2 
5 Oswego do Riley 3.5 6.9 71.8 17.8 29.9 .217 2.60 12.0 
6 Wabaeh do do 3.~ 10.2 68.6 17.8 29.4 .188 2.11 11.2 
7 Marehall do do 5.2 13.6 61.3 19.9 29.l .205 2.02 9.8 
8 Osage do Shawnee 8.6 l .5 51.9 23.0 28.7 .168 2.16 12.9 
9 llarehall do Finney 4.7 19.8 55.3 20.2 28.5 .124 1.16 9.4 

10 Osve o do Allen 3.3 9.7 73.4 13.6 28.5 .220 2.51 11.4 
11 eosha do do 9.0 12.5 63.4 15.1 27.l .166 1. '18 9.5 
12 Lauzel do Riley 7.3 15.9 66.6 10.2 25.7 .252 2. 75 10.9 

SILTY CLAY LOA!'S 
13 Oswego silty clay loam Shawnee 1.9 3.5 62.6-32.0 34.4 .177 1.90 10.7 
14 Osage do do l.3 5.8 61.4 31.5 34.l .201 2.47 12.3 
15 C ra.vr!o rd do do 2.0 3.9 67.6 26.5 32.9 .255 2. 73 10.7 
16 Sunmit do do 10.9 5.9 54.9 28.3 30.8 .275 3.38 12.3 
17 p re.tt do Reno 4.4 16.l. 55.5 24.0 30.1 .161 1.82 11.3 

CLAY LOAMS 
18 Sedgwick clay loam All n 3.4 8.9 66.4 21.3 30.5 .217 2.40 11.1 
19 d J\lssell 4.3 10.5 75.5 9.7 27.1 .187 2.14 11.4 
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Table I continued 

Ve~- ------Coai- .. ois- Oi-
Soll: ser tine tu te : ganic 
No. Soil Type County pa r-t- sand Silt Clay equiv- :Nit ?6- cai- Patio 

icles alent _.,:~n- bon Clt'! 
pct. p~ pct . pct. pct. pct. 

~LAY LOAMS 
20 Arkansas clay loam Reno 21.9 18.4 38.8 20.9 24.6 .181 2 .. 08 11.5 
21 Clark do do 32.6 11.5 3?,. l 23 . 8 23.6 .173 1.80 10.4 

LOAMS 
22 Yazoo loam Allen 2.5 8.6 70.7 18.2 30.0 .173 1.83 10.6 
23 Benton do 1\tsse 1 22.2 15.0 31.4 31.4 27.6 .237 2.90 12.2 
24 Detby do Sedgwick 11.5 27.6 42.0 18.9 25.4 .152 1.69 11.1 25 Pratt do Reno 19.3 18.7 42.1 19.9 24.9 .170 1.87 11.0 26 A rkansl:l.S do Sedgwick 12.6 20.4 54.0 13.0 24.7 .191 2.04 10.7 27 Laurel do Finney 25 .2 21.0 30.8 22.2 23.7 .168 1.52 9.0 28 Sedgwick do Sedgwick 18.8 11.7 59.6 9.9 23.3 .181 1.97 10.9 29 Albion do Feno 35.3 10.7 33.2 20.0 22.2 .150 1.67 11.l 30 Arkansas do do 28.6 21.5 31.5 18.4 21.9 .139 1.55 11.1 31 Clark do do 44-.2 13.9 23.2 18.7 19.0 .106 • 8 9.2 

FINE SANDY LO.AMS 
32 Os ego !ine sandy loam Allen 9.4 31.1 46.9 12.6 24.0 .155 1.63 10.5 33 Boone do Shawnee 38.4 13.4 26.2 22.0 21.5 .138 1.48 10.7 

SANDY CLAY LOANS 
34 Pratt sandy clay loam Feno 46.3 12.2 22.6 18.9 18.7 .148 1.43 9.7 

SANDY LOM!S 
35 Sedgwick sandy lo&!\ J\lssell 37.3 25.4 27.6 9.7 16.9 .141 1.61 11.4 36 LAu 1"81 do Finney 42.2 26.5 18.4 12.9 16.3 .090 0.82 9.0 37 Finney do do 47.2 17.l 23.1 120 16.2 .074 0.64 8.7 38 Albion do Reno 51.1 10.2 27.7 11.0 15.7 .095 1.11 11. 7 39 Sedgwick do Sedgwick 60.5 18.5 14.0 7.0 11.3 .099 1.03 10.4 
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Table 11 - .. elation of moisture equivalent, nitrogen, ond 
o:rianic rmtter to soil class, computed from the 

a a of C. o. Swans rm . Averages of data in Table 1. 

um- : Coar - . : L.o is- . Or- . . . . 
be:r se:r : ery : ture : :ganic : . 
inclu-: parti- : fine : equiv- : Ii tr o- : ca:r-: l a7io Rajio 

::3oil Class ded oles : so.nd ilt Clay :alent gen bon : C N : '.E :N 

pct . pct . T'Q . T)C . ct. net . 

Cl ays 3 5 . 6 5.5 51 . 6 37 .3 34.6 .247 2 . 50 10.1 140 

...,ilty cle.y loams 5 4 .1 7.0 60 .4 28.5 32.5 .214 2.46 11.5 152 

il loams 9 5.2 12.l 6L' .1 18.6 28 .9 .196 2.18 11.1 14'7 

Clay loams 4 15.6 12.3 53 . 2 18 . 9 26 . 5 . 190 2.11 11.l 140 

oams 10 22 .0 17 . 0 41. 19.1 24 . 3 . 16'7 1.80 10.8 145 

:Fine s ndy loams 2 23.9 22 . 3 36 . 5 17.3 22 . 8 .14 '7 1 . 56 10.6 1 55 

Jandy clay loams 1 46 . 3 12.2 22 . 6 18 . 9 18.7 . 148 1.43 9 . '7 126 

andy loams 5 47 .7 19.5 22 . 2 10.6 15.5 .100 1.04 10.4 153 

ve:ragc of all - 39 21 . 3 13 . 5 44 . 1 21 .1 25 . 5 . 1?6 1.89 10 .'7 145 
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':'he mechanical analyses , ti c lculsted noi t e equivalents , and 

the it ro en a d org 11ic c· r on content of the urface seven inch section 

l 0 ve been tabul ted in _able I . T'ne ratio of or 2 ic carbon to itrogen 

( C 3 ) is also shown. The soils have been .,.rr .... n ed by cll:Ulses according to 

decreas moisture equiv· le t . Shree points m t be recognized in the in-

terpretatio of the cl: t· . First, the samp!es on hie ec. ic and 

che .. ica1 nal se 11ere made were not the sa.Tte , two different sets Of samples 

being t ken b different ~·rties ad in elmost 11 ca es from different fie] 

but )t is assumed tr. t both are trul. renreeen tive of the t pe • The 

moist~re equivalent of soils of the ·:f er b sever 1 r cen , 

an !.ence, so. vari t ion mu t be eX!)ected from fi ld to fi ext, the 

formula of 1 and Russel is not to be reg rd d as entirel sati f ctor ith 

soils not of loessial origin . :o· ever, variatio e to the l tter c se 

may posaibl • be no 0 reater than t l:ose ue to the fo .er. La t~, not all of 

t he Sa!:'lplea of hie. chemical an.al es ere made re secure from vir in 

fields . .o inf I'lnation on the point i given in the ublicatione but eon 

in a private cornmunic tion info ed the author th t ere fran 

cultiv ted !ielt • ~or t i reason the c1• r io i inc u eQ in t t ble . 

ence , fro sample to s mple t e calcul· ted moisture e .ui 1 ts d th 

nitroeen content are .ot to be e 

it is on men e c n · der the aver eo for t 

thing like a definite rel tion is to be e .. ecte • 

_ _,;;.c~t rel tion ip, and 

iffer t t es t t 

In a the nitr en content i s n to ecrea e a tho 

moisture equiv lent ecrea es. Out of t e t irt - ine soi , t o of the 

three hi test in nitrogen cont nt stand at t. b of th li t .-th 

t hi .e~t moisture equi ale ts . • e one highest i n nitr en content is 



foun in the middle of the table . The four soils :r;i th the lo t nitre n 

contents a.re found t tl.e very en of thE: t ble . ..nen t e ta for soils 

of a claRs are aver ceu i is seen that ith the eigh soil cl saes t e 

order of nitr0gen contents is the sa, as th order of moi tu re q ivalents 

i th one e.:ception, ·1 ere the avera es re baseCl on one an t~ 0 soils. The 

relation is mer striki when t.ertio 0 l!l i ture equiv 1°nt to nitr en 

is c lcula ted. It v rieR from 126 to 55 , 45 . Th t .o 

most e ceptiorull r~tios arc for the to cl s e noted abov . ~ individual 

r tio c ree ·ith e"ch ot r ·1ithin a out 10 r cent . On t basi of the 

data ~ u ·-:'.hole, and the aver .. es in p,r icn r , it c n be t 

for naa soils there i"' a natur"'1 tende c~ to··ar a line relatio s i p of 

nitrogen to moisture equivalent . 

The ability of the moisture equivalent etemina.tion to • ess 

soil c ... ass is .oint to be noted in the t ble . On the , no t o 

soi cla ses .ru: e th s m~ moisture equi 1 nt . ~e cl C} S th 

.ig. est v lue , follo. silty cle. l n silt loB.I , nd lo me . • en 

tl.ese v lues are pp i~ to in·ivi oi s it hi t clnss i L een 

t" t t e ep rtures are n .ero s 0 var , no or 0 t the 

de rtures from t"e aver e echanic f t e ic 1 sea 

instea1 of the field ?"'.a!l I S 
. ent ere upon for cl ific ion , 

about the sa.":le except ions to c as no ed. Soil l~ d l on h 

basis Of ... eel nic 1 nlJsir end oi ur e(!Ui lent a.a n fer fr 

"Oil 2 . Soils 18 and 22 rec ~ 1 ith oil. 5 d 6 . il 21 is ot 

ifferent fro. 29 . oi s 31 ~n 34 ha.ve b t t 
co o-

sition as ;ell as moisture equi valent . ~ e conclusion c be strictl dra 

th t · essi·ve of ~oil te~ a tne .o i sture eq :i.iv lent i~ just as e-- -
as the 



ec nic 1 anQlysis , 

.., I 

~e f i 1 · ; or:t. as li it otmt , in ich t 

ric l:tur ri'"'e t tution is lo ted. 

"irk (12) , tte fo 

e surv of th area 

made in 1914 by ~mith er bein one of the os 

p rienced field nen in t U, .. ure u of S il , h 

ve~~ oon fter the field ?Or s r~ nized and hrvi 

•ing nt red 

c ntinuou 

in th fie d for abo t t.ent. ears • • recver, h is one oft 

r duates of le ollege f griculture of th niver it· of 

be., n · i~ soi urve., or· in se ount.,r, a so 

for ccur te , det : led t rve. ork in t is rticule.r re • 

t . ma_pi o t~ es in t! countJ i to 

poss i bl un er the s: ste plOJe • 

and five classes , ere identified in th 

all five cl sees an ix of t erie 

i teen t 

count • 

inclu 

co 

s, 

leven t p 

d in he p 

oc 

e 

, r pr 

.as 

ex-

e s rvice 

or'ed 

st 

an 

i 

ri 

en 1 

ne even Ouher u ~es did not len t emselves to t 

ock outcro , rsl , etc . bri f escri 

it b i i rt b se u on the re!lOl't of itl d ir 

th 

eeri 

d i 

ing 

follo 

rt u n 

a thor ' s observetions in ount • 

na ~ e rie io re resente int 1 stu· b o l o t 

v~ de ilu lo cihe m ber of th" erie 

subsoils, derive fran the epositi no r orki 

gl c 1 laJ es .. nd • .e surface oil., re hi 

fairl· high in lime, th lo er level often 

level and poorl dr ined areas . 

urf ce soil ith 

ot t ri 

in or 

into 

ic 

l . 

d o it d in 

tter, d 

e occupy 
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The He~pstead series, repre ented by t o cl seee , the silt loan nd 

fine an loam, is derived from water-1 id materi 1 of glaci 1 out h plains , 

- e surf ce soils are dark brorm to black an· underl id by ye lOViish bro 

subsoils , ~ne subsoil is usuall i t ooar er textur t nth 

surface , and at depths ranging from three to five feet t~ere iR found a lsyer 

of s n or gravel , 

The rrimac .oils , like the e ~stea , re derive frcm out\ h 

teri·l er gl cial lake and river terr ces, but the surf ce ~ il is li~ht r 

in color, bein light brown and overl~ine a y.llowi h bro sub oil . e 

sub oils rre liohter in texture t an the surface soils, the difference bein 

ore ~ronounced than in the •empstead seri s . nhe loam, fine a~ d, nd loa 

fin s n classes r re_resente • The qcils of thi. series rh c n id rabl 

lac . of unifonnity , due to th varyi?1£ character of the e?,X>sits on hie 

th J h·ve been aveloped. In sa::e a eas these er derived from th te 

Red Drift, an in others from the te r y In scn:e are a t .ri cy 

deposits rve been CO ~iderabl re.orke b the CtiOn Of he ind, 

The MiSJ!li series inc ·des li ht bro surface oils uerlain by 

br to r ~is bro sub oils char cteristicall as h vy as, or h !er 

than the _ oroer, :i.: e are derived from 1 ci 

8CClUAUl t ions I i ch origi lly er rri e hi h 1 con ten • 

cobblestones, an gravel occ rt hout the soil _refile. is 

r presented in t iF stu y by t o t pee , the lo nd h fine lo m, 

'Tle Gloucester soils :r.ve een deri ed +'ran t he laoial ti l of 

the te Red Drift and ~nee , the subsoils re of char cteri tic reddis -

bro m color. Bowlders, cobble tones , • d gr<> el, m nl fr m c 

d ·sandsvone rocks , occur abund.E!nt 7he ub"oil is te 
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than the surface . The loam and fine e nd.y loam tyfes are represented 

~e Hi~ck e~ aeries has been developed upon ree and e k r , and 

oth r r;ater- laid glacial for; tions. T11e Aoils resemble the i mi series 

in color and lso in the istribution of bo lQers rave 1, but r non-

c.lcareous . The nost obvious ifference in the field is the texture of th 

subsoil 1f'hich i.., coarser than the surface . 

F D 

In the case of each typ t ree extensive area. , e i el se. r ted 

as possible , •1ere sel 
~~ 

ted from the map , the e gone over c refully in or er 
A 

to decide .1ic fields were most sati"factor., an in the ca e of ch re 

three ields sampled. Usuall~ tho e in any one of t t !l"ee re ere ot 

more tr.an a mile • rt . In the c se or t·'lo t e , silt lo n 

.empstead silt lo , only t· o ere av i able, nd i th c e of both 

the em stea fine a~ d.y loam t e inckle lo fi a d, o 0 • 

account of the practic i· sap ce of virein fie ic 1 of ocot 

of t t e , n arl 11 of s mples ere t. k n from h db n 

una.er .. arn , bu it s tte • ed to a i fie 1 t t 

prob b received unusually he vy a plic tions of nure . 

Fro the surf ce six inch s of e ch fie d 

0 te in vidttal ample en 1th brass tub 1th con riot c 

e . !i:'he i divi nal a lee ere t ren t oe. part in r 

cro s th fiel e.rc pt here thi th d im.r ctic ~e. ub oi 

ere ot tfJ. n frcm everw field, but fr m onl on Of th t 

t ee borines bei ~a e in field t c d . 

fter cl a ont Ori "' to a de_ th of on fOO t r, 

th aeco.d foo s t£.ken 7i t 1 . 5 incl (._, r, t e in cle ned out 

' 
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it:1 the two inc a r , n th t ird foot section t ken . ere 

t en rom the sec"nd half of t c first foot . ' ;ith tione 

m~ tio e above , e cl soil t • e is r _,resented b.. 0 in i idual of 

urf ce oil , an by ., sau. les frcu both th econd nd t .e t ir oot 1 v s . 

t:ll'les er e o ed in th 1£bor tor until ir- , th n 

reduced under ;oo en rolling in, n tor on an oilcloth. 

portion as re uced un rt e ollinc in,t l r~er eb l b ing 

crac : d i th a l er, one fourth ret ined fer the det l"l:li tion o coarse 

gravel , that ith a diameter gre t r than 2 mm ., and t re. in er r due d in 

an ircn mortar so a to p se a 1 mm . iev • ical and ch ic 1 tu i s 

.ere made on t i fi material . ~e ro rt o of er 1 r ort 

on~ blea III and IV . 

Fl Q ..... 

Dete inetio of t co ffic · nt er 0 

surf ce s fi ei d 

.. CD">le (.I.) ' sing c ecl:s u lie te , tri lie t or lie t 

ete in tio s . · plic t 6 r acce. ed unl r e in 0 . 4: . 

s c c ~ oil t 0 0"" s, nd B, r us d . io 1 t 

fr on J to y le 

~e · · ro co ic co ffici re ort · in 

r _hie 11 in ~i s . l , 2, 3, 4 . I n thi t bl , ell in h 

to follo , the data £re rr t sho t re tion of th r .ort d l es 

to tne· f ~o i l t pe , the t r e fields are b d to eth r to 

re eal the variations fr i::i fiel to ield , es of the" l so 
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mable III - Percentage of coarse J:; l'8V P 1 in the su:rfac e samples. 

: Silt loams Loams . Fine s ndy loams . Lte:rr i- Loamy . 
: J.:e:r r i-: 1.z!ouc; Hem-

l'Y'Qr> fine sands 
:Hem- . : : Glouo fine ter:ri-. 

Area Field \.,lyae :stead: iami: mac : ester: stead: iami:ester sand mac Hinckley 

1 1 0 2.7 1.4 5.6 4.1 0 5.3 3.1 0 0 3.9 

2 0 o. o. 1.6 3.5 0 3.2 4.6 0 0 o. 

3 0 o. 2.3 2.4 3.5 0 2.3 4 .0 0 1.5 o. 

II 4 0 0 2.8 1.2 3.0 3 .5 4 .9 0 5.1 

5 0 2.7 1.4 6.5 1.1 5.0 0 6.8 

6 5.7 o. 3 .9 6.4 10.0 0 2.2 

III 7 3.4 6.3 4.4 5. !5 4.7 0 o. 
8 o. 1.9 1.7 3 . 6 2 . 6 0 o. 

1. 68 . 3 2 . 4 1.0 " • 6 0 o. 
I - Ave:ra.ge 0 o. 1.2 3 .2 3 . 7 0 . b 3 . 9 0 0 . 5 1.3 

ve ... e 0 o. 3 .7 o. 4 . 5 3 .7 6 . 6 0 4 .7 

III vel' a e 3 . 4 3.5 2 . 8 :? . 4 a. .o 0 o. 

v e:ra e ..cO I all 
2. 8 fields. 0 0 . 5 3 .7 o. 3.6 4.8 0 1.7 1.3 

a) "'ampl e s n ot t:rue to ty e a BO n t inc l uded in ho ave ra. es . 
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Table Iv - Per centage of coa:r se gravel in the different levels . 

: I.:e:r:r i -: 
Silt loams . Loams . Fine sandy loams : me.c . Loamy . . . 

Depth . Hem- : : 1.~e:r :r i - Glouc- : Hem- . : Glouc- :fine :Me:rr i-: Hine le-. 
;Miami Area Foot : Clyde stead : Miami mac ester :stead : est er :sand mac ley 

1 0-2 0 2 . 'l 1.4 1.6 4.1 0 5.3 4.0 0 0 3.9 

2 0 1.2 2.8 1.5 'l.6 0 6.0 8.9 0 0 2.6 

3 0 .6 2.5 7.2 6. 2 0 4.0 5.8 0 0 2.3 

II o-t 0 o. 2.7 1.2 3.0 0 3 .5 4.9 0 5.1 

2 0 o. 5. 2 5. 6 3 .5 0 12. 2 l C.O 0 11.8 

3 0 o. 5.0 8 .7 0 10 .3 0 13.l 

III o-t 3.4 6.3 2.4 5.5 4. 'l 0 o. 

2 7.2 .7 4 . 2 o. 'l. 0 0 o. 

3 5.6 o. 2.. 14.1 6.6 0 o. 

Avera e 0 o. 1.4 2.5 3 . 0 3 .2 o. 4 .8 4 .5 0 1.7 3.9 

2 o. .6 5.1 2.6 5 .1 o. 6.1 9 .0 0 3.9 2.6 

3 o. .3 4.4 3.6 5.8 o. 9 .1 'l. 6 o. 4.4 2.3 



Date 

28 
ov. 29 
ov . 30 

1 
c . 21 
c . 2-

23 
25 
26 
27 
28 
29 

J ..... 2 
J~ 3 

4 . 5 
9 

10 
11 
12 
13 
15 

•an. 16 
·an. 17 

18 

ver oe 
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_able V - oncorda...ce of values for the roscopic 
coefficients of the check soils foun on succe sive 
days . 

tion 
1 v . 1 

5 . 8 6.l 6 .0 . . . • •• 
6 .4 5 . 8 6 .l • • • • •• 
5.7 6 .0 5 . 9 . . . • •• 
6. 0 6 .0 6 .0 • • • • • • 
• • • . .. . .. 6.5 6 . 8 

6 . 8 6. 5 . . . . • • • . .. ... 6 .4 6.3 . . . ... 6.5 6 . 5 . . . . . . ... 6 . 5 6. 5 . . . . . . ... 6.7 6.4 

• • • . . . ... 6. 8 6. 6 . . . . . . ... 6 . 7 6 .7 

• • • . . . ••• 6.9 6. 8 

• • • . . . ••• 6. 8 7.0 

• • • . . . ••• 7.l 6. 7 . . . • •• 6 . 6 6.7 . . . • • • ••• 6.9 6 .4 
. . . . • • • ••• 6.8 7.1 
5.7 5 . 8 5 .8 • • • . . . 
5.9 5. 9 5.9 . . . • • • 
5 .5 5 . 8 5.7 . . . • • • 
;.> . 6 5 . 5 5 .6 . . . • • • 
6.4 5.8 6 .1 • • • . . . . . . . . . . .. 6.9 6 .5 

• • • • • • ... 7 0 6 .7 

. . . . . . 5. 87 . . . ... 
ur ' c . 28 l7oC 

t e, \.i n . 18 14° 
fluctuation, lo 

... 
• ••• 

• •• 
••• 
6 .7 
6 . 7 
6.4 
6 . 5 
6 . 5 
6 . 6 
6. 7 
6. 7 
6. 9 
6 . 9 
6 . 9 
6 . 7 
6. 7 
7 . 0 
••• 
••• 
••• 
••• 
• •• 
6 . 7 
6 , 9 

6 .7 



0 0 1 

7 . 6 . 7 1 . 35 2 . 2 1.7 

2 .a 3 . 3 . 1.4 7 6. 0 2 . 29 

7.7 2 .o . 2 .7 1.56 5 . 0 1 . 0 

II 
1 . 2 2. 7 1 . ... 5 . 3 

. 8 3 . 1 1. 8 . 3 

7 . 2 . 2 . 2 2 . 

I '1 • 8 1 . 2 . 

• '1 2 . • 1. 60 1 • 6 

2 . 1 . 83 2 . 

6 

. 7 2 • 

• • 1.8 2 . 0 

• 

0 
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Table VI I - 't'he moistu te equivalents ot the su r!ace samples. 

Merri: Loamy 
Silt loams : Fine sandy ~ams mac fine sands -Hem- Clouc Hem- Glouc tine Me rrl- Hinck-

Area Field Clyde stead Miami mac ester : stead . iair.i eete r : sand mac ley 

I 1 30.7 24.0 21.0 19.'7 13.1 14.9 12.3 15.5 3.6 7.1 5.3 

2 33.2 22.8 17.l 20.5 16.3 12.5 13.8 12.9 4.1 26.0 6.0 

3 30.R 22.4 17.7 24.l 16.3 11.6 12.9 13.S 4.4 22.3 5.3 

II 4 48.0 32.l 17.l 19.'7 17.3 13.'7 9.6 6.0 9.4 

5 37.3 14.4 20.a 13 .'7 10.l 11.0 4.7 10.5 

6 15.2 22.2 18.0 ll.2 0.2 3.6 0.a 

III 7 13.'7 14.4 20.2 14.3 15 .2 5,6 5. 

8 9.2 15.2 20.4 7.6 12.9 4.5 4.0 

9 5,9 16.3 21.0 9.4 8.3 5.5 6.4 

I-Ave JtLge 31.6 23.l 18.6 21.4 15.2 13.0 13.0 14.0 4.0 18.4 5.5 

II-Ave rage 42.7 32.1 15.6 20.9 16.3 u. '7 9.6 4.8 9.9 

I II-Ave rage 13.'7 15.3 20.5 10.4 12.l. 5.2 5.2 

Ave JtLge tor all 
the Helde. 37.2 27.6 16.0 19.2 17.3 13.0 11.7 11 .9 4.7 11.2 S.6 
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T ble VIII - The moietu19 equivalents ot the toot sections. 

1 'P-;:;:i 
Silt lO!llr.8 Loams Fine sand loams mac Loamy tine sands 

Depth : Hem- Merri Glouc Hem- : Glouc tine Merri Hinck-
Area feet :.2!1.de :stead Ai i mac eete r stead: HtUJ1i : ester ~ sand mac lay 

I o-t 30.7 24.0 21.0 20.5 13.l 14.9 12.3 13.5 3.6 7.1 5.3 

2 26.8 23.l 21.2 22.1 14.l 7.2 17 .4: 13.8 2.9 3.8 2.s 

3 26.2 23.8 19.7 13.9 16.l 10.l 20.0 14:.8 2.5 3.3 2.2 

II o-t 37.~ 32.l 14.4 19.7 17.3 12.58 13.7 9.6 6.0 9.4 

2 19.9 24.1 15.4 14.6 19.7 9.2a 12.2 7.1 '·8 5.0 

3 19.3 24.l 18.9 16.6 9.9a 10.4: 3.2 '·6 

III o-t 13.7 14.4 21.0 14.3 15.2 5.6 4.0 

2 13.9 19.0 20.3 13.4 9.1 3.0 3.0 

3 16.5 22.6 20.9 13.8 10.9 2.5 2.5 

Av. to ro-t 34.0 28.l 16.4 18.2 17.1 13.7 13.4 12.8 5.1 6.8 5.3 

Av. fr, 2 23. 23.6 16.8 18.6 18.0 8.2 14.3 10.0 3.2 3.9 2.5 

Av. for 3 22.A 24.0 18.4 18.3 17.9 10.0 16.9 12.0 2.7 3.1 2.2 

(a) These sections a19 from a ser.ond fie ld in 19a I. 
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Table I eun:Jr.1a.r of the relation of ey ro copic 
coefficient and moisture equiv lent to soil class • 

definitio of 
not be n de . 

f. e on th of t s co 8 



exc u e t e lo fine an , for h ich no de inition i propo d , 52 out 

of 64, or about 80 per cent , are foun true to t~ !i.11e dis ribution oft 

others i q not t• e .al11e for both constan s , due to t 1 C Of 

e ct const cy in their r il t ion . One co clue th·t in en r l th 

cl ss , ~ map.ad in t e fiel , ith equal ccur cy, b e tim t 

ei th r t T roscopic co fficient or the oist U' e ui 

If the en r a.l ec me of this in esti tion 

t . 

nu:: erous soil series in iff r nt p rte of the c tr;, 11 ... os ibl 

being included, the above cone lusion mif;l t not be foun to 

from 

to 

I t 

oil 

resent stud.:; , 11 of the soils involved ve four oupe , 

and hence the limit of a cl e id ' th of oil f lling 

, thout it much reduce • But if the 0 b di ·i e into t lve 

t e 12 define ) ' r., te Of oils 
grou s , corre po 

efined on th is OU d f 11 into t rro cl SS 

t e oist re th roscopic coeffioi ts . 

OI 

Br ig a and tz (4) , fro st 

i el in t • ure , foun th r tio of m i ture 

of 17 s 11 

lent to 

crib b 

iff ri 

ro oopic 

ooef ici nt to aver e 2 . 71 , r tios bei 3 .11 nd 

2 .22, r spect vel • t r e ( 2) , 

fo d of 3 .29 an a mini of 1 . 76 . Int 

from v rio the urfnc foot of r iri s t 

mi i m rt os of ~.29 d 2 . 33, n a u en e of 2 . 75. 

it 122 soila 

of 72 

fo d 

8 

• 

in the prese t study both the oi tur eq iv ants a the 

~ r o cop1c coefficients .er 

are reported in b e 

etermi 

axe f frcrr: con t t , t 

le , t r tios 

i nimum b in 2 . 2, 
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and th .imu."ll 4 . 86 . :1: e former as in the c 0 ilt lo81!1 oil 

sho ing both th ximum h.Ytroecopic coeffici and. im moisture 

equiv lent , and beillG one of the ig est in nitr 11 , ·nd henc in o ic 

!S.tter . e aver ge for all t e soil~ of its type , 2.4LL, i th lowest 

shown by ~ of t· e t nes . :'he as found i t Cll e Of 

Glo ceat r loam. The · er e for the aoil 0 of this t - ' 4 . 07' i t 

i est ho m b · n t en th fielu of ac ere e 

uniformit 1 thin the ty _ is var. apparent • The r tio v ri more bet en 

soils of the s m class but of di ferent erie t bet .een soils of the 

erien but of differ nt cla se • ~ r tios for th H nst oils 

ar ~l of t s cen r 1 or er. omTJ ri eries i h e rie , the 

Glollcester soi t hi ·est r tios, th n foll the . i i , to b s c-

cee ed b the .erri c soils . !Chi. flll corroborate th concl ion of 

and Rus.,el (2, • • 842 and 845), t t in accur te 

of this r tio i ma e to co th on ic· 1 co stant from t. t r, 

to det in it for h so · t e invol e • it il firat b 

ntion e ab e (p . 19 ) of the com rti el lo 

lu s o the hygroscopic co ff ici nt for the l 

ils . It ill b een ti of 

t1eir RC r ios . In o h r ord , if oistur eq 1 lente b con-

ider d nor 1, t n th groscopic co fficients e l • 

his c ition houl e ·1st i n t •i ent . an Russ 1 (2, p . 5). 

ound. t t t ef c of er. rtse ti tie of orgr, ic tt r 1 

i to r i the r tio , bee se , hil t is s 11 t e ff ct 0 the 

1 

roscopic co ffic·ent , it s a rked ffec equiv l nt . 
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Table XI - T.!i n 1 t rogen con tent of the surf ace sample • 

Merri: 
__ s_1_1uoane_: ,_ . ____ L,..,.o_m!t__,s _ __,..,__ Fine samy lo~o mac 

: l'fem- : e rri- Oloue Hen- Glouc tine 

Loamy 
fine sands 

Merri- Hinek-
Clyde stead iami mae ester : st d "Uami ester : sand mac ley 
Pct Pct. Pet. Pct. Pet. Pct. Pct. Pct. Pet. Pct. Pct. 

.398 .2?0 .125 .166 .u9o .163 .075 .162 .030 .068 .063 

.298 .219 .114 .157 .088 .118 .080 .084 .035 .156 .000 

.soo .195 .129 .121 .112 .114 .070 .085 .047 .147 .086 

1.030 .343 .115 .158 .099 .167 .060 .055 .095 

.605 .084 .154 .105 .075 .079 .041 .118 

.079 .201 .119 .057 .044 .036 .075 

.087 .091 .121 .153 .093 .063 .051 

.076 .095 .119 .062 .()82 .057 .0~4 

.058 . 099 .137 .081 .071 .055 .072 

.598 .218 .123 .148 .097 .132 .075 .110 .037 .124 .076 

.e10 .343 .171 .108 .100 .061 .044 .096 

.087 .095 .126 .099 .082 .058 .052 

• 708 .280 .101 .138 .110 .132 .091 .084 .046 .076 
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fi1e a loar.i. ith the lo s . 

RO.., 0 IC 

If the surf ce oils be er u.ed, not on is of t 

but accordine to t· eir p~ sic· l constant , t e rel ti on 

to te ·ture i mor appare t . In m bl CTI, th soi's v b n in 

s 
or er o ec ndi ·alue o-1-' t ir itr en OC' tent, m th ut 

I\ 

to t ir t]!' ru e • f cilit te co ri n, t n 

i to fourte n ro ~s, t e oi s it n roup vi 

ni v lues , or i il r erosoo io coeffic ts . It 11 t 

a.11 of l si t lo fall in h ~ir t o 1 0 

int~ 1~st ti.ree , hil nt ti of t f in r c io 11 

everJ grou • 

'The table ,..rese t aom int ere a ti rel ions bet.a nitr t 

and· ro copic coe ficicnt . In Gr ups 3 , t. ' 6 ' 8 , 9 , 10, l1 d 12, t 

nitr e clo no h to b con lie ... for t 

a i tr f rt o ro co • 

r 1 t·on o-1-' itro -en c nte 0 oi 0 

In of ro ' 
ri 11 

nitr n 1-

, 6, e eri 

1 nitre 0 

t Oi co. io • 

r 1£tion of th io -

b bett in 0 Of r tio • of oi t to 

itro n ' . ) . t r tio f rosco_ ic c f icie t to itro n ... 

• 



Group 

1 

.«>.Ve rage 

2 

3 

4 

5 
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T ble .II - le relation of tl 
moisture r. ivalent .d to t: 

nitrogen c nte t to the 
hygrosco ic coe fici nt . 

Series ·1troeen ficie 
I 

t 
per cent 

c 1 1.030 48 .0 20 . 1 1..7 
1 .605 37 .3 15 .8 62 

c 1 . 500 30 .8 12.6 62 
c . 398 30 . 7 11 . 2 77 
He .343 32.l 11.2 94 

.575 35.8 14 .3 62 

c 1 . 2 8 33.2 13.7 111 
Sl .240 24.0 7. 8 100 

c l . 219 22.a 1 . 8 109 
L . 201 22 . 2 7 .4 110 

1 . 195 22 .4 7 . 7 115 

. 2:31 24 .9 8 . 9 108 

1 Fsl • 167 13 . 7 5 • 82 
. 166 1 • 7 6 .4 11 

He Fsl . 163 14 .9 .4 l 
G sl .162 15. 5 4 . 7 6 

.165 16. 0 5 .5 7 

L .158 19.7 6.4 125 
e L . 157 2 .5 6. 2 131 
e a .156 26 . 0 6 . 0 167 

.1 20 . 8 6 .3 35 

.156 21 . 8 6. 2 140 

sl .153 L . 3 .4 3 
s . 147 22.3 5 .0 152 

L ,137 21 .0 153 
. 12 17 . 7 .e 137 
• 25 21 . 0 5 . 1 66 
.121 24 . l 6 .8 19 
.121 20. 2 4 . 8 67 

3 2::>. ::> .l l 1 

3 HC ) 

60 
78 
76 
84 
98 

75 

138 
98 

107 
123 
118 

116 

116 
99 
87 

100 

122 
18 

1 5 
123 

19 

6 
102 
107 
112 
122 

69 
11 
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ble !I - 1.10 tin d 

Moist - . ro-. 
scopio 
coef- IE I 3{HC1 } 

Grcup Series Class ficie t 

G L . 119 20 .4 4 . 2 17l 106 
G . 119 18 . 0 4 .4 151 111 
H Fsl . 118 12 . 5 4 .3 106 109 

6 Lfs . 118 10 . 5 4 .3 89 109 
L . ll5 17 . 1 4.3 149 1 

. ll4 17 . 1 i:l: . 5 150 118 

verage . 117 15 . 9 4 . 3 136 111 

He ..! sl . 114 11 . 6 4 .0 102 105 
G L . 112 16 . 3 4 . 2 1 5 112 
G L . 105 13 . 7 4 .3 131 123 

7 G L . 09 17 .3 4 .2 175 127 
e L . 099 16 .3 4 . 3 165 130 

!e L . 095 15. 2 4 . 7 160 148 

. 104 l.:> . l .3 145 124 

e s . 095 .4 3.3 8 104 
G Fsl . 093 15 . 2 . 8 163 123 
:a .o 1 4 ,4 3 .8 158 25 

G L . 090 13 .l 3 . 6 146 120 
8 G L . 088 16 •• 3 . 7 185 126 

1 L .087 13 . 7 3 . 8 158 131 
Hi B . 086 5 . 1 . 9 62 66 
G Fsl . 085 13 . 5 3 . 7 159 131 

e . 089 12 . 6 3 . 5 142 118 

·1 L . 084 1 .4 3 .4 171 122 

G F 1 . 084 ]2 . 3 . 4 154 22 
G F 1 . 082 ,.,:, • 9 3 .2 157 117 
·1 . 081 , A 2 . a 116 

9 . 080 1 . 8 ... . 4 172 28 

Hi s .oao 6 . 0 2 . 3 75 86 

• :1 . 079 15 .2 4 . 5 1 2 171 

. 081 12.l . 3 49 121 

Fsl . 079 n .o .1 13 118 

L .076 . 2 2 . a 21 110 

10 n l . 075 12 . 3 .4 164 Jl36 
F l . Oll 5 10 .l 2.a 135 112 
Lfa . 075 a . a 2 . 9 117 116 

verei:i;e • 76 10 . 3 3 . 0 136 118 
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.1.able .ur - ontin ed 

oist- R;rgro-
ure scopic 

eq liv- coef- 3(RC / 
Group lent ficient 

:.a Lfs . 072 6.4 2 . 5 89 104 
11 G Fsl .071 8 . 3 2.5 117 106 

i F"'l • 70 12 .9 "' . 2 184 137 
e lfs .068 7.1 2.2 1 7 

ver, ee . 070 8 .7 2 . 6 124 111 

e Fs . 063 5.6 2 .0 89 95 

i Lfs . 063 ) . "' 1.7 84 e 
• i F 1 .062 7. 6 2 .5 123 121 

12 G 1'' 1 . 060 9. 6 2 . 7 160 135 

1 L . 058 5 . 9 2 . 1 102 109 

.i Fsl . 057 11 . 2 2. 5 197 132 

. 061 7. 5 2 .4 23 13 

.057 - • 5 . 6 79 

. 055 6 . 0 l . 10 l 5 

.055 . 5 i .e l 100 

3 .051 5 .1 2 .0 100 2 

. 047 4 . 4 . 6 100 

8 . 2 2 . 2 186 150 

e . 052 5 . 6 1. 9 108 117 

Fs . 041 . 7 . 6 15 116 

. 036 3.6 1 .4 100 17 

14 5 .1 l • .:> 117 126 

.oz .o 1. 6 118 138 

Fs , 030 3 . 6 1 .3 20 l 5 

ve e .o 5 .o 1 . 5 14 126 

lw e ( ) , He p te d ( •• e) , • i 1 ) t err ) ' 

ouce ter (G) , ley ( i) • 

lass ilt ) ' 0 ) ' Fin s l m 1) , 

F ) ' .f I • 

II~~~~~------------------.......... --
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have been c lcul ted, e latt r by 3 to 

dir ctly co , r bl it 0 

v ri tio s or co .le ous, l o. I t 

c of e ' r tios it is se nth t b ut 
I 

gro !> i e r ti B hi ch r f irl imi r t 

P.Jne or r fr n r u:p 0 rou • 1, 2, 3, 

of r tio r to 152, v ri tion of 33 r c 

bot in ivi oil ... an rou 1 r n 

tur • it r ction of t co tent i , ot 

113 ot wr 1 tion h. 

c n b 

contr T 
~ 

to tb t 

B il • 

n or t . 

In t C B of th r, t n1 r 

cont nt 1 1·ne r functi 

10 

0 20 r c 
r 

0 1 

c ffici 

co f icient 1 till b 

for t i ivi l oi t 1 

r 28 o 57, h 

t 7 11 l an of a. • • irt fiv t 

•--------------------------------111111m1111111111 ............ 
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T ble XIII - Pat lo of hyg roecopic coe!!icient to nitrogen c n~.Jnt 

in u r! ce ca.npl • 

erri Leamy 
Sil Lo 9 Find aand;x: 1 ns mac fine sands ..._,__. ___ 

.!.e rrl- Hem- Gloue t' ine !Zerr!- Hinck-. . 
A Fi ld Clyde mac et 1d Hami ester : sand mac ley 

I l 28 33 41 39 40 33 .s 5 29 45 32 28 

2 46 36 39 40 42 36 43 0 42 38 29 

3 25 0 37 56 37 35 46 44 33 34 22 

II 4 20 33 37 41 42 33 45 35 35 

5 26 41 41 41 37 39 39 36 

6 '57 37 40 44 50 39 39 

Ill 7 ,4 42 40 29 41 32 40 

8 37 49 35 40 39 28 46 

9 36 43 36 35 35 33 35 

I-Ave 33 36 9 44 39 35 44 35 39 35 26 

II-Ave e 23 33 4 39 40 36 44 37 36 

39 45 36 35 39 31 38 

1 
28 40 42 38 35 38 39 36 36 26 
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it on ver ·e of 3 • • e other ve.1 a re 1 tri b t o both Of. 

thes i its e. ver" e 37 . 3 . '.i:hese eY.ceptlorwl v lues are not ~ fined 

to an;,' one typ e:xc o the Clyde nd Hinckley eriee , hose ni r 0 n 

contents appear to be .igr~r in proportio to the texture t ot r 

soils , i o of 11hic the accu:i:m.la.tion o · or anic tt r s b en f ored 

by exces Of m i tur £?> in th 0 r by t lac 0 moi ture . 

It must not be CC' C uded let t ni ro e c oil 

c n be clo ely c lcul t d by iv id ic coeff i ie t by 

or b. not er n r. If re be re -n 

cc fficie.t, t<>rni Of iv v 1 bl 

info "tio a.bout soil. - u ' if t n b e lo r n 

th ion e by t form ' t oil i to b j tiv lo 

i if i ~ r t ~ h c t 1 .;.. . 
of f r .. ilit ith r t 

it is , Of c urse , t 

.it th e:!?t t fer t f ould b eq 1 d or 1 

section _led . 

IE 

10 Ci i 0 ot io i of 

t. ub te a). for 

s f ce 1 b for oi s in b 

~ . ui fr the d t ira. f et in on on 

fiel of e ch a.r he cidit th moi t of 

0- ~ foot sections r e t o e for t• o e fie on , r er t 

for the t ee . 
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T ble XIV - Acidity of the surface samples by the 'l' ruog ..,athod . 
(O= neut ralj l= ve I"f slight; 2= el ~ghtj 3= medium; 4= strong) 

Merri Loamy 
. . Silt loams Loams Fine sand Y. loams mac f'ine sands 

Hem- -4e rrl- Glouc Hem- Glouc f'ine 'ie rrl- Hinck-
Area Field Cl Ide : stead Hwni mac ester : stead Miami eete r : sand mac lez 

I 1 0 2 2 2 2 4 l 2 2 2 0 

2 0 2 1 ~ l 3 l 2 2 3 0 

3 0 2 2 2 1 2 1 2 2 2 2 

II 4 0 3 1 2 1 2 2 2 2 

5 0 1 2 l 1 2 2 2 

6 0 2 2 1 2 2 2 

III 7 l 2 2 1 2 2 2 

e 2 2 2 1 1 2 2 

9 1 3 3 2 2 2 2 
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Table xv . Ac· di ty of the foot sect ic.?'la by the T ?Uog method. 

. ... -- .. . 
·:e rri 5 lt lo 1'' ne sandy L l1LlY f iue s nds 

Dep~h-~.Clyde ~erri Area 
mac Hinckley 

Foot. 

I 0 0 2 2 2 2 4 1 2 2 2 0 

2 0 0 l 0 2 l 2 l 0 0 0 

3 0 0 1 0 2 l 2 l 0 0 0 

o-t a II 0 3 l 2 l 3 2 2 2 ., 
"" 

2 0 ~ l l l l 2 1 0 0 

3 0 3 1 1 1 0 0 

Ill o-t l 2 3 l 2 2 2 

i 'l. 1 1 c 1. 0 0 

3 l l l 0 0 0 0 

( 1 - Very light; 2 - elie;ht; 3 4 - st 0 - neut 1. ) 

(a) These sect o e .. ... 
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f the 78 s ,ples, 8 r ne tr 1, 17 ve 11 tl •Cid, 48 lightl 

acid, 4 of medium aci i n 1 stro 1 acid . Of t e 54 sub oil s plo 

fro=i t secC'na. a t ir f et, 25 ar ne tr 1, 2 v ry elightl c.cid, 5 

sli htl .. acid, 1 of e iur.i eel it .. , l cl . soi e , 

· ich occ py but 1.1 r cent of t e are of re th onl1 trictl 

neutr 1 

appea.ri 

of 

soils . There i no r 1 ticn 

to be c r c eri tic of t ri rat rt a 

t• e surface soi s accordi to decre Ci itie 

u, erri c, Glo c ter, i 1, · nckle , 

':'he ub oils r 

d, lo ces er, , - rr c, H le .. , 

~e t BU e t that t tio of 

rr c ub oil 1 to b fo 

tl rri c eerie t e ub rile ct ri tic l 

oil cl t ci it 

Of t cl e • 

' t rie ru.n: 

• 

r cia.it 

II ) ' in 

h 

surf ce o· ls. Tl is o nnee. 0 t e d con 1m rov t 1 

dr e i cc om_ nie by lo ri the Ci it of t ub oil , if no 

Of the surface , con ion qu.i.t t e 0 e xp ot d. ln 

rea III o" rr c lo ' t moi l 0 ub oil c io 

re r t tho for tl rial, th cti 

ci • ... r t t t i in t 

cidit hol or fi 8 lo lo 

fi e s lo sub o l ctiC' 1 

r ut 0 COCl aer in .:tur 1 

i l 11 con n 0 t 0 no e t-

effect on r ct o of for s 

c·d t t o c ster oil ve b n fo fro t ft 

r 



deri ed rom or., st lline end s detone rocks . 

UI :A.RY • 

i:..1h 0 mice 1 f 38 K£ sas oil., re pr en ti 6 oil 

c_ • ses, repo:rte th of the se t OS 

r porte by t e T • '-'• oils, ve b to th r, nd tl 

moi tur equivalent a com uted. ~e h;: sic , nitro., n content 

2ll re otion f 132 from Cl.Ult ha been dete in t t 

soilc r res nting 11 t ... es a."ld 5 cl.ruses • 

.... e cl ss to ic oil b lo s uu b j 1th 

ticn of o coeffic nt .ual accur c froo t e ete 

or the moisture q v lent . c .sific tio b ed u. n eit r Of th 

cons ts ot b ide tic 1 ith 

th u UL;. b i , bu 

ec ic ... e use of t oi tur 

res t in 1 ri nll!:lber f r co iz b 

ithout r d ci the sc· ntific or pr cti 

ere 1 t ndenc to ra. 

ic 1 t to itro n c nt nt in t c 0 

t ot oils . In the 1 tt r t ni ro c 

o the T ro co ic co ffici to 

t e c Of co CJ i:i t inter- rel 

0 d fi it r - t io ip i 

soil nd t e oil c a , the re c ion ar 

the eries r ther t of th text ire of t e s f c 

soi 

11 

b ch 

trat 

ori nee field 

on ctu 1 

d .rob bly 

t • 0 ibl t 

of t oil 

r r ions i o 

nt , 

a . 

ct ion 0 

ct ri tic of 

e to 
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