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;lelcniutll ill soils ndjucenl to I Ill' Blnrk Iiill, 5 till' plnnt IiIJ 
~elel1illUl in Colorutlo :iOnS 10 'J'Ill' :-i(lit1niulI1 {'onll'IH of :-;oil pxtrn('t!' 71 
::clclIitltll iu KnllsnH solis 2·1 :,\fi~(II'JhlJJ(1oll:; dolH 7~ 
"eleniutll ill :lTOIlIIItHI soils 57 n~IJ(>1'Il1 clfs('uhsion /·1
l'lTcct of rlllufnll upou 111(1 ,\'I"llllllll ('"nll'nl

of solis nnt! \'egl'tntiOII Gl ~IUl~~l~~:[;~: rUcd 7i " 

INTRODU(~l'ION 

'l'eclil1icn.1 Bulletin 4S~ (1) I pl'('f1onts U r{'suJ1IP of the work done ill 
the 13UI'('II11 of C'11l'llIistry nnd Soils on till' O(,(,III'I'eI1C(' of selenium in 
('ortain soils of tile t'ni'tl'd Stat.rs UJl to lind ineludill~ the Slll'\'cys 
mucle d tiring- thr growing senSOll of ] 084, The pl'csell t hullctin 
pl'csents 11. similnr i1c('onnt of the results obtnilH'd during 1035, H 
('OIlCCI'IlS itself chicfly with fiYe J1111jor problems: The distribution of 
selenium in n.n tll'Oa surrOllnding- the HInck Hills in South Dakota, 
Nebruskn, ~JoIltnnn, nnd \\·~·ollling-; the SOU1'('('s of selenium in nnll 
about the junetion of the G1II1l1ison nnd Colol'fldo Rivers in westem 
Colorado; the extent of the O(,('lIrrencc of selenium in western Kum;ns ; 
the demonstration of the existeIl('e of selelliferOlls urens in1[ontnnn; 
and the effect of millfrdl nnd of ilTignt.ioll upon the selenium content 
of soils unci veg-etution, 

Incident to these mnin purposes, It l1ulllhel' or othc'r problems hove 
been considered. Some of tit(' ]'rslilts wel'(' thought of sufficient in
terest t·o \\'aI'l'Hll t bricl' pu blicH tion (11, ./7, 1 S, 1.9), It will be ohselTed 
that nOlle of these topics dellls directly with the "('IT impOI'tHnt 
questions l'rln.tive to toxic limits in respect to Ilnimnls 0[' plnnts, 01' to 
public hcnlth, Some of the results huve nn indil'('d, bl'lIring 011 these 
questions, howevl'r, nnd utiention is cHlled to these ns thcy Ilrise, 

Hulk lIulJ1h"r~ III par~nthl's"s refe,· to Literature Cited, p. Ii, 
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'l'his sUl'vey of solcniforous urotls was not desi~nod (;0 drterlllilll' defi
niLr limits of Innds lldvol'soly nLl'eeted by the selol1iulll eOl1tent of t.\\(\ 
Hoi I. IndC'C'd, Lhc variltblo seleniulll ('ontollL 01' tlw soil nnd till' 
l'xtl'omoly vII,riublp ('ont(,llt of tho Ycgetation indicate thllt Huch limits 
11m,)' not 'be accura.tely defined, Nor '\'I1S til(' il1vesti~a.Lion undm'tu,lwn 
for the pUl'pose of designltting arells unlil for ~clH'I'al agriculturp 
Hid fit only 1'01' restric,ted 01' speeiul uses, It is true, 110,,"0\'CI', 
thl,t tIll' datu, IIIHy servo vrr,V useful ends whonovpl' problems invoh'
in ~ land adaptnJion to US(' fl,rise in these Itrens, The work \Vns 
de:-'signecl to present us t\('eul'nle and n.s ('olllpletl' n pit-ture of the sele
nium situu,tion in theso n.rel\l:l IlS ll1ay 1)(' giwl1 within thelilllits of our 
1'(,SOUI'ecs, To attain this pUl'pOSll it lim; been neeeSSHr,Y to pI.-esent u 
gren,t numbel' of individ un 1 dMel'll1intl Lions upon donn itely 10cato(L 
Hmnples, These c1('mo;lstl'utc the imposgihility of n.rri\'ing nt valid 
eoneiusions by monlls 01' averages, The indh'iliunJ determinations 
point to ('el'tnin limitell ltrens as mor(' likely to be unfit for spceifie 
IIses thull 111'(' othel's wi thin the lltl'ger nI'ong, Such indicmtions may 
sCI'Yc usdul ends in proj('ds involving specific or l'('strietec1 use of lund 

Mg'l'HODS OF gXAMINATJON 

The samples I'('ported upon \\'PI'(, eollodod for the greater pnl't by 
.John '1', }\1illp1', n slIlulIel' port iOll h~~ the writer, nlld ,,(lIll(, WNO sent 
in by vnrious indiviliunl" :IS ll1entioll('d when Hllillyses n1'O given, 
lTsunlly soil glllllp\('" r('pl'(,Hl'llln.tiY(\ or til(' first. G illdl(,S wel'e taken, 
Oe('nsionnlly profiles \\"l'I'(' tn.k(11I to a r\l'p(" of 4 fpcl, n.nd also O{,C'lI

sionnlly shn,l(' samples \\'('1'(' ohlnillPd partlY ns n, 1II(':ln;; of indic-ation 
of t,lw pl'Obahle illlllH'dintp SOIlI'('(, of s('\t;lliulIl in til<' soil sn.mples, 
";11(\1'(' possihlc, the samples of Yegetatioll WPl'l' tnken inm1t'<li;lt('ly 
upon Ol' Iltijn.eent to th(' soil st1mplC's, FI'('(luentiy it ,\'as nCeeSSHI'}' 
to ~() s('vel'l11 feet. from tlw soil sn.mplP in 01'(1('1' to ohtnin n gnlllplt' of 
vegctation of sufIici('nt siz(', Ol'l'ngionnll)" it wus not possibl(' to 
obtnin nlly vegetntion l'('pr('spntiltiY(~ of nn IIn'H, III general, the SIUIl
pIPs ,H'I'O tnken "'''('I'P t h(' Pl'PS(,IWO of sPiC'niul11 was, for OliO 1'(';1Hon 
or IllloLhcl', sugp(,(,(pd, l'sunl1y tit(' basis of sllspieion wus the kind 
of soil pnrent mul('rilll, nltllOllgh nl tilll('s reports of pnrti('ldur rOl'lllS 
of lUli Il1nl dis('ns(' 01' til(' PI'0Sl'II('C' or H pH rti('ldal' pin n t o('('nsioned 
splection, Sin('(' it iws bel'n shown tlIn t part i(,llill I' plan t spedes 11/'(\ 

('specially pJ'on(' to spiPnilllll nbsorptioll, thpsp \\'('l'e ol'(linarily takell 
ir pres('nt. In SOI11(' UI'P:lS cultivatod crops eonld !lot 1)(' t1"led as Slllll

pLcs, siner t\Wl'(, '\'PH' nOIW, 
The annlyti,cH I 111('liror\s used Wl'J'(, esg('n tin lIy those Pl'l'\'lously 0111

ployed (14), pxc('pl (ltnt dllrin~ the pl'O~l'('SS or thl' work it WitS demon
strn.ted thnt (,lte ol'ga.nic IlIn ttel' ('ould ho 11101'(' H('('UI'n t('ly fllld mOre 
rapidly prC'j)lIl'od rOt, ulin I ,,'sis by tht' W('( ('0111 bus(ioll I1lcth()d desnib('(1 
by \YiIliu,ms Hnd Lukill U7'), und tll('wnftt'l' this lIlethod wns used, 
The m,eHlOds clllplo,V('d HT!' V(,I'Y SII tis/'ador,Y, us is showlI hy Rndol' 
and Hlll (12) nlld hy 1'0 P(,H ted l'eclieeking. JDxt'l'P t wireI'(' othc I'wisc 
stated, tltp I'('sidts ror soils un' fl('('.lll'nte to ±O,5 PilI'! pel' million find 
foJ' yegetntion to nppJ'oximnteiy ± 1 pnrt P(,I' million except wh(,lI the 
qnantities ('x('Pod riO pnr(s 1)('1' millio11, 111 (h(' Y('ry high ('Ol1('PII(I'II
tions there is 11 probu.bl(' yrtl'il1tion frolll 1Il'(',Ul'aey of 5 to 10 pnrts P(,I' 
million, 
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3 SEIJENIUM OCCURRENCE IN CER'l'AIN SOILS IN UNI1'ED S'.rNl'ES 

NAMES AND TERMS EMPLOYED 

N I1mes of sha.les in the tables of analytical da.ta were taken from 
the maps and geological descriptions of the United States Geological 
Surveyor from various State publicn.tions, when sueh were available 
for the areas examined. Since for the most part maps are not mi
nutel~y cleta.iled, and in some m'eas work was clone at or near the junc
tion of two or more formations, it is not always wholly certain thn.t 
the shale source is aeelll'ately identified. It is believed, however .. 
that such uneel'tninties nre few and not significn.nt. In figure 1 are 
given the genel'nlizcd geologic rcla.tions for the n.rens examined. '1'he 

NEBRASKA EASTERN COLORADO 

AGE MONTANA EASTERN WTOMING KANSAS WESTERN COLORADO 

SOUTH DAKOTA 

QUARTERNARY GLACIAL DRIFT LOESS 

TERTIARY IWHITE RIVER OGALLALA 

FOX HILLSBEARPAV! 

PIERRE A BEECHER ISLAND)g -
I 

PIERRE B UNDIFFERENTIATED 
JUDITH RIVER 

I~ MESAVERDE 

" CLAGGETT RIERRE C SALT GRASS 
7;:; PIERRE 0 LAKE CREEKz EAGLE 

::;: 

0 

PIERRE E WESKAN 

::> TELEGRAPH CREEK I PIERRE F '" 0 SHARON SPRINGS 
w 
u 


CRETACEOUS ~ SMOKY HILL 

NIOBRARAa: FORT HAYS u 

a.a: ::> -
w 0 BLUE HILLa. a:a. CARLILEto MANCOS::> FAIRPORT 

0 COLORADO 
0 PFEIFER" JETMOREa: 
0 GREENHORN
..J HARTLAND 
0 LINCOLNu 

GRANEROS GRANEROS 

DAKOTA 
FUSON DAKOTA DAKOTA 

LOWER KOOTENAI LAKOTA 

??? 

CRETACEOUS? MORRISON JMORRISON 

fi'IGtiHJ~ 1. ~'f.'ho g:olwruliu1d f.!:colog-ic willtiow; (or tho urclIS examined. 

seetions were propared from l'nited SUites Geologica} Survey Bulle
tins 510, 796 (B), nnd 822 (A), nnd Sf·n.te Geologicnl Survey of Kn.ll
sns Bulh-tins 16 and ]8. The Pierre suhdivisions nre based upon 
unpuhlislJed datu submitted by,]. E. Upp. Since, in difl'erent arens, 
tho TOI'mat,ions nm of wielely varying thiek11ess, exaet norl'eln.tiolls nre 
not possibh~. 

'1'he names of the soils oxnmined were taken in part from the soil 
surveys when such were f1vnilnhle. '1'he l'econnnissllnce surveys of 
South Dakota, Nlontl1nn, find Knnsns 111'H not sufik,iently detailed to 
furnish c1ist,inctions req uircd in some arens. In suell cases, n.nd in 
geneml where it seemed best" the soil snmples 'were nnmed from the 
shale fornwtions \,"hidl n,re their pn'sumn.ble pnJ'fmt material, hence 
such 1lI1.mes ns Niohl'nTu. ('In.y IOflm lind Carlile cln.y loam. In many 
eHseR th(\ SOUl're of n soil is lI/l('('I·t,nin hotll by 1'O:1S011 of mixing of 
Illn.torinl and. been.use the llnderlyi ng Rlw.in is not the soil sOlln'c but 
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rather that it comes from residual material of the strata above it. 
Also, in some cases, it seems certain that soils havc been seriously 
modified by the presence oJ recent wind-blown material or by the 
removal of surface soil. 

Identification of the samples of vegetation was difficult. Very 
valuable assistlt,nce in tIllS matter was rendered by S. F. Blake, 
Bureau of Plant Industry, who identified many specimens. He must 
however, not be helel responsible for any errors, since many samples 
were taken at stages oJ growth which rendered exact identification 
impossible. For this, a,ncl for other reasons, the common names of 
the plants are used where such nn.rnes n.re cmrent. In some instances 
common names appen,r nonexistent. The botnnicn.! systemn.t.ic nn.mes 
and the corresponding common nn.mes n.re listed in the following tabu
lation. Oommon names in quotation mnrks nre used loen.lly, n.lthough 
in other parts of the country tlH' slime name is used for a difi'el'cn t 
plaut. The ordilULry crops I),ntl the co'nmon nn,tive plnnts arc not 
inducled in thl" list. 

13oinnil'fl( nnw" ('ommol/ 'flame 
All'l:mn 1nlltab-ilc__ __ . ______ " _________ _ "\Vild I-(!l.rlic," 
A1Ilopnppus 8/J1:nuloslIs ________ __ , Jrollplnnt. 
Asclc1Jias pUIIIJl(/ _ __ _ __. ' Pluins milkweed. 
A. s1lriac(/,__ ~--- COllllllon milkweed. 

Asler jc'//(Ilen_ "Blue aster." 

.1.1. '///,ultijlol'lIs Wrettth aster. 

Aslra(J(lllI,~ bislI/CIi/IIS Two-grooyc jloiHOlivetch. 

A. dru:III,lIIondii Drummond mil k \·etch. 
A. 1nollissiJllt/s Woolly loco. 
A. 1ICCtiUU/u,'" __ Nnrro'wll'nr lIlilkn,j,eh. 
A. 'm.i,~s()1L6ensi.' 
A. rnceuw,~l/.s_ 


A.1'1:c/wrdsonii iVlilkv()Leh. 

A. 81lcc'lllenI1l,~_. (lrolindplulU. 

Allenn j'nt1HL Wild onts. 

Houlelol/.o cnr//:pl'l!Itllla Sidc-oats granl!L, 

Con'fing'ia orien/(/Ii.~ H IUCS-CUI'-ill \\"tnl'd. 

Del1J/Li It'iu1l/. sp Larkspur. 

Distichlis s/rictl! Desert suIigm~R. 


BriogonH'1n ('('I' I/. W/,//I "Umbrella-plant.. , 

Burotia la:nala Winierraj,. 

Glllcyrrldz(!, lcpic/o/a _ Wild licorice. 

OrindeUa SI)IWI rlJsl/ GUlIlwccd. 

(/lilierrczia samllira! Broolll SlHtkc\\"('cd. 

llelianthlls /I/(I:tl:miliani iVllt:dmiliun Htlll flower. 

ll. tubcrosus._ ,I cl'usnlem-nl'tieh0 ke. 
/ 'P01lwca. lep/v phlfllrl Btlflh morning-glon'. 
Kllitm:a gill/,inos;/, Ftt1sc \)OIll'Sct. • 
La.c£n(l,ria. pnnc/a/n Dottcd g!l.yr(·ather. 
LC11irli./I,'/II, 1.irrdniclI'III AlIleri(,!Lu peppergrass. 
//ojTII/lJ.l/.sc(J(fiu jalll£,.-ii 

/jtlpi'O,I/,~ IlIlnllells Lupine. 

L. lLruen/cu.~ Do, 
L. pl/,~illll.~ • Do. 

111enl zeU(/. dcclIpcl a /11 "~ticld(':tr. " 

;V. /lUd(/". _ _ "Handlily. " 
O.l'lIl.rolJis Iii /II berl i i Cmzywl:cd. 

/~cnislelllon alpin II" Mouili:Lill peut~t;elllnn. 

Ph/cum i,ra/ensc _, Tilllothy. 

PollLnisiu lrachl!,~pcrllw- Clammywced. 

Phys(/lis sp_ .• ,...... . .. ' Groul1cicherry. 
Psoralell. fCllltijiorn 01' I'. diU£i(//u _. ___ ._ __ ,," • . Scurf-pea. . 
Nlms ulabl'lL ' Smooth Humtt;l. 
Sarcoba/us 11(·rll/.£('.uI0/1I8 ".. Gn'ns('\\'oocl. 
Salvia lJi/chef'i _" Greut !l.ztll'e 1ia~ c. 

http:systemn.t.ic
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BolulIicll/nar.lo Common 'name 
Senecio ridrlellii ___________ _______________ . _. __ _ GrouudseLS. pu.Tshianus. __________________ .. _ .. __ ._. __ . Do,Silphiu.'/n laclniall/.1I/. ______ • _______ .. _______ ._._ Compassphtnt.
Sphacra/cca COeciIlCI!... . _.. __ •. __ ...... _'''' _ .. St'llrlet glolH'llIl1l1ow, 

Solie/ago '111..i880u.rieIi8i,~ or 8, /IIollis . __ '" . ___ .. _. _ _ GoldelJrod. 

Sla:nlcya pinnala und S. /)'/]linno/a Htlluleyn.

Stenosiphon lini.folills ______ .• "Skeletollweed. tl 
Tenn01Jsis rhomMfoUa. Goldenpelt.
'J'rifolillm. stololl'iferu1l/. Clover. 
Verbasc!/'1I1 lhapsus __ _ Mulleill.
Vernonia. baldwini___ _ __ .. ___ _ Baldwin ironweed.Vicia.8]JlIrsiJai1:a________ •• _. __ • _•• ______ • __ _ StifrIeaf v('tell. 
Viorna sCOtll:'; • ______ ... _____ .......... __ ., ••• __ _ 
 ViOrlm.
Xl/lorhizlI porry! _ _...... ____ ... ____ • ___ ." __ _ Pun'\' aster. 
Z!lglldenu.,~ Ilr(/winelis ... _______________ .... Dl'RtItCRtnRH. 

SJ<JLENlUM TN SOILS ADJACENT TO 1'HE BLACK HILLS 

Th{' Blac'kHills fl.I'P the el'oded resid u(' 01' fin extl'llsion 01' I'ocks of 
the igneous type through the seciimentfil',Y deposits of the Cretaeeolls 

LEGEND 

fez, "j WHITE RIVER 
•.•. FORMATION 

I./v;il PIERRE SHALE 

NIOBRARA ANO 

BENTON SHALES 


=.~~. DAKOTA SANOSTONE----..:- AND 
·c=_- LOWER CRETACEOUS 

~'IOUftE 2.·A portioll of the ~(]ologi(' r~:"iiulls tldlnc""tl" th,' southern ponion of tlw HInck II II Is. 

n,nd In tel' g('ologirn.i pf'I'iods. 'I'll(' pl'od pd H('diJll('1\ tnl',\' 1'0 I'm n lions, 
lill(' 1'(' 1'01'(' , pn'sPllt foughly illlnlll:tl' :1I'(,IIS ni>out thl' hillR, ,\s Olle 
Il'H \'('S thl'hills th{' ('.xpOS\JI'C'S :11'(' in thl' i!ln'l'se 01'd01' of t.lH' fOl'Jlltttion 
c/oposit.ioll. Outsid(' t.hp Hn'l} of uplift thp ('I'Pln('C'OllR sllnl('s llIay be 
(,O\'C'I'pd mOI'(' 01' Il'SS rOJllpll't('J,\' by dl'llllSits of II Intpl' t,ypl' or mny be 
C'xpospd ()n~/' \\·idf' IlI'PHS, F'ig'ul'e 2 is n skPleh L:il~PII froJll t.h!' geologic 
lIlap of 11](· ('!lit('e! Ht.1I (.P8 (Ui) to illllstl'H t(' til(' g'E'IH·I'n.l I'plnt.iol1ship. 
Till' al'pHS 01' pnrlic'!ilnl' intpl'('st Ul'P thos(· sh()\\'ing PxpOSlIl'es of Pio/'l'(' 
Hhales Ilnd :\';()hl'nrll. iUld B(,lItOll slwlNL HiIlC'(1 it. has been dcmon
stI'!I.L(~d Llml HOJllf' of thp el'pt.neeolls shull'S, pnl'tiC'ulHl'ly thp Piel'l'(' 
nne! .~iolH'III·il fOl'lJlHtiollS, al'e high in HPlpl1illlll tiZ) nlld that wh('1'P 
they gi VI' !'iSE' to soils both soils n.nd vegdn.tion mH.y ('011 t.nin lIlCI.I.SUl'
n.bl{' qlll1l1titieH of SC'J(,JIilllll nlld that the plnn!H mn.,\' bt, toxiC' t,o n.ni
mitis, it WHs 1·.IJOught c/esiruble to cxplol'0 the g'l'1I (' I'll I lll'l'll 01' Niobrnl'n 
and .Pierl'{' exposul'es shown in Jigure 2. It \vus lIot tit<' purpose to 
gain del.ailed infol'mntion ('ollc('f'ning locul Y!ll'intions but to detol'
min(' the genprnl diHt.l'ibllLion of (.1)(' srlcmiuJl1 and t.ilr clcgl'('(' of t.oxie

http:laclniall/.1I
http:BolulIicll/nar.lo


6 'rECHNlCAT, Bur;(,m'I'TN 530, U. S. i)1<1P'I'. O.F' AUlUCUL'ITltJ~ 

ity. The samples exn.mined, their loc(],(iion, chnt'llett'l', and ('.on tPllt , 
nre given in tahulnl' fOl'm. Tablt' 1 ('.011tn111S cln.Lu ('OIl('PI'lling tltt' 
areas south n.nd :;ou t·h ,,'pst. of t1H' Bllll'k IJiII" ill Nph I'ilslm, Routh 
Dnkotl'L, nnd '\V,nHnillg, IU'I'IUlgpd by (,Ollntips. 'I'n,hlp 2 ('ontnim; 
data I'e\nt.ive to n,I't'IlS 1l0Itlt\\'pst, 1101'1.h, llne! ('list of tht' BIII('k Hills, 
al·[·n.nged in II simil".I· lllnlllH'l', 

TABr,E 1.···-8elen:ilu/t con/cnt oj soils (!/tIll'l'(Ic/a/ion in XI'brl/sku, SOIl/h D(!kola., (lnd 
Wyoming, soulh (Iud sOlllh·wl!.~1 oj aw Black Hills 

~nEHI1)A", l'OUN'l'Y, NEBH. 

I HI'lrlllutIJ il1-

Lnhorn· .! ]~Ield 


LOl'IlL ,:1 Mllterlni 
tory \'00 Ino. • soli or \'cgl'/.n· 


shn"! I linn 


---.'--I·------~-----~·I--· ..····---------:l-,,-.-/)-.-",.'1"1'.111. 

1l1,,~10 Sl'e. 3U, '1'.35 N., H, ,I!) \\'. •••• •• .. IHi I :1. 51········1 Nl~~!f::,~l: stony ('III;' 10Hm, 

JlJ521i In I" dn. • ...................... l'lIrr), ",;Il'r (IilO fe~t frolll ~oll I ....... ~O 
$lIlIIple, nIl ('ollll\'ini soil., 


1115217A .In ... ,10. • ..................... IlrOIlJltlplulIl. ......... ... ....... 15 

IIJIII~~.JII~ I 21 H,'('. :12, '1'.:15 ~" R, 41) II' ....' Pit'n'r l'ln)" IHi 11I('hl'S ., '......, •• 


0" " 21\ d". . .... .. _.. Jlrulllllloncilllill;Vl'IC'h ........1 Jr, 

1115220 :I H,'('. 10, '1'.:\1 N .. IL ·1111\' . I Dawes ('la~'lolllII, II IIll1rhll'. .2 ' ...... 

015221 au .•.•do • .. • ...... ....... IHWI'QtcloVl'I'. . ..•••• _ 12 

IIJ5222 {pl(,rrO l'lny loam, 11 Ii Im'hes •• .. 1
I 
B ln2Z{ ~.1 'I" 'I' 'J"" I' II' \\" I PWrl'l' l'1,1~ 10 UU, Ii 12. IIIt'iws . fI
BI52:!.' • C(.· jl, ~"J ''''J \.,' I -_ ... ~- .. Pit'rrl' f'1:1~ lonltl. :21-!Jti il1('IJlI~ ~... 2 

Blfi22li t Piprn' l·l.t)~ Inalll,.m h 111PIH~S .. 2 

1I15~20 'In \. rio .......... ...... Drlltllll10lld lllilkVl'il'h .... ~O 

Blfi!12i ii :;(1('. :3-1. T. ~J:) ~,.~ H. ·1Ii \\' __ .. -l ",!uhmra l'lnr lO:UI1,. 0- n 11I(·hl'~.. 1. U 1'1 ___
___ ,.. _ 

IIlfinS .'in ... do .... .......... . • I"IfII fir/lIM 1II1.'''"l1rill1.';s.. .• ... ........ I() 
JlIr,221J /I :-';{\.~()rm'r Sl'l', ~~, ']" a;, ;0;., It. iii! ;o;1"hl'llrn cia; 11l/1I11, I)·-U i1ll'he,... 2 I...... 
H15230 On ' ..... do.... .... .........". \\'hl'al)(l'n" . ...... ..... • ...... :10 
BI52:\1 i IW~.comer SN'. ~:I. 'I'. :lfi N., H. ,Ill j Nlohl'Ul'n clay lOIlIll, 0·0 il1l'hcs... ;\. 5 I...... 
BI5Z12 7n .....do. .... '~"'"'''' .' rIOrllll..... _ ......................., s 

BlnZI:) SIS\\' ('Orlll.'l· OP('. 2,", 'I'. ar, N .. H. ·10 I. ~I(lhrnl'll rh~ l"alll.IH2I11rhc~.. S I ...... 


• \\'. t , 
1J152:H 811 do .. ... ... . O.r)llfllpi.,J"mbrrtii. ..... I 12 

1115235 Sb· do. . . . . . . ";lul1lo)'II... ..... .• . ...... I,OSI, 

Hlf,2;{; 10 I )~~1.1 (!orrwr s~e. :tal 'I'. a:; ~., IL·W ::\,iOhrU.rtl ChlY loalll. tJ-1i II1clw~ 0.0 I..-....... ~ 


I \\'. 
IlIfi2:jH IOn.. do " .. ... . . ..I. TflrUllfI,W" _. ' __ j 1. ~il1 

1l152:JU II See. 21, '1'.:15 N., It. ·1;', \\'. - .. _.... !'ICIT.' ""I), 1':10 lI.i il1dlCS... ~ ........ 
 .. 
_1l_lf_'2..'I"_'-,-_!l'~~.•~dr~'~"'''''''''''''''''''''''''.1 DrlIIU~OI~I~ IIli~~\OICIJ •••::.::... "~""I J() 

;;l'~;' --L~l'~~·-:,~'I;l'r~~~:'~'::-;:;';I Shull' outcrop, 1)-~lI illC'lll's........ 14 
I 
( ...... 


\\'. 
BH50a ~ · ...... ,.~do.-'"'-- ....__________________ ., ___ i Bhalli olltl'rOp, O-H lUehe.,; (60 ft~t~t. .8 ..._.... 


I !\tJon~ nu. ;. 111 slope\!. 

1l1·ln05 3 I.....do............................ ' ('h"lk~' IIII1l.dlll In Il"SlIrll' of 2.5 1........ 


1 I sl",h'.

lU-IliOl In, .. _,. do ... ",. _......... " ...... _... _~., .! Broom sJtalww(ll~d, dl'Jld .,. II 

11 I t5n:l 1(' _ tin , A. Tllft IIWSWt 4W 

fH·'OO2A h' ..... dn • t. 1II1,1t,':!ollr;,.,,,.<ix 5 

IlHIiIH ~fi .... lil' . . ..... UI'OUlldSl,l. .. ...... ·1 

B I,I[~)O ·i 1'''\ rods (\j}st or ~ W l'urWil' Sli(', :12, 1.:\"iuhrtlrn ('Itt) 10:1111,11 Ii i1H'lle~~ 


il\ ;i5 X <, It. r; \\". 

UI4fo07 ·111 •.• "" .. 'Willll'l'r,It........" ... .. 1(1 

11I4IiOX ·11>... do . : 'i'oll'Jl.w'lIdill r.r.'ell/III ..... . 1711 

1114fi1lIJ 102,' m rods CIISI or :0; \I' (''''')II'r SI'I' ;It, 11I<.'1II011i1l1 ill I'll'I'I'l' <.h'lll" 11111 r"I't \. 10 


'1'.:l1i N .. It. ." \1'. nllOl'o Niuhrnru "hnl~. 

1I1·lOiO lOa .... do . ... . '1'1.'rr[\ ~h"llI, :I f.'l.t IIhon' IIt'uloll 10 


1 It I'. 

llHUil HH I.....dn......... ...... .. .. ";l'il'I1i11'l'I';,s(uls in l'il"'1'.\ shn](1 • 

IJWI7IJA lO:1n ... do • ....... . ••• • •• 1'1. mrcuw.llIs........ . 
 .4 "T230 
HJ.ln7~ Hlr. .1Il rwlg lltlS( or ~\\' ('Orlu'r ,,'I'. :14, 11I1'"I1I'ro""III" .. . n ......_. 

'r. a5 N .. H. fi \\"'. 

1l14t1ia 100 ('.'n(N of H\\,I , sel', 20, 'I'. an :->,' C'ul'idl' 'hllll'.... .... ...... . .Ii I ........ 
n. ·Ii II'. 

.j IBHtl74 1(}7 . do ... . •• "1'1~1I'l'" l'ln), Crolll ('lIrhil' ~hnle. .'~.i ._ .... , 
BI4ft76 lOin do. ~ ! l lIid(lllliflt1d Vt1i!(IlI\liOIl 



SELENIUl\1 OCClTlm.mNCE IN CERTAIN SOILS IN UNYI'ED S'l'A'I.'Es7 

TABLE 1.~··-8elenl1t 1/1 ('OIllenl 0/ NOUS nnd 11('(feln/ion in .vebroslca, South Dakotn, and 

Wllomill(J, s0111l1 nnd soulhwest 0/ lite Block llills--Contillucd 


lJAWI';~ r()l~N'I'Y, NEIlH" ('onlinll(,rI 

HolenlulII In· ~Jllb()::=,-------
~-.--.-lor~t ~ no. Locnf.ioll .\llIlorllll

DQ.! t , 
f 

Holl or II 
, 

Vegela-
I shole tiOll 

I :P.1J,'I1l.jPt}),m.B 146m lIJS i I.'it>rro ..lnr. D-Olnehr" IrOIlI PierreI .J 1--- .. '.
sllllip.

1l140ii 108:t • ~Pnrn" 't"'tOJ' r "(Kl
13J.1500 [, PIC'rrl\ e'lay, O··1i i 11('lw!{.,· __ ... - .. -,""i( J .. 

BI·llno fi Xiohrnl'll ,'111)" O-IJ ill('he~......._, 7 :______ .. 

BU5l2 

1I).)5l3 I in t 
·._1 2B14513A' il> 

• ~ ~ <' ~ .. ~. i 5,500Tll·151:m 7e ... ~ ..... 2~. ~; 2f1IJI·j625 it 

B146211 72 

IlHU27 72a ([UIII\\'I'l'd, dend _______ •• , ... _ 

BI4020 7:l Pierre cloy, 0-;) inrhcs... __ .... _. , i 


TlJ.l6:lO 7·1 •. do..• __ • ___ •__________ .... , ___ I i... ·~ ...... ., .. 
BI.Jii22 12 ~W ""1'I1I'r S('('. an, T. :sr. :-\., 1t.·1\1 . - .do_____________ - ---- --... -- - •

I 
i 

\I'. .(\ -------
BJ.lfi2a la "';1~lt C'tlrlwr'!-('p,:ILT.:lfiS .• H..·HJ do .... I 

w. 
BI·152·1 1:1" 01" . H 1l"sial1-l his! Ie. deud
BHfi:Jn 'iii ~ J.: {'Oi"J1(\r .... N·. 2:!, T. ,{;l ~" H. W Pit1rrC' 1"'1uy, ll··n ilJ('Itl'~


\1' 

BJ.l1i31 7(1 S \,- ('ol'lwr ";Pl', .!II, T ai,:,\., It. I!I do 
 ,7W, 

BHIi3~ i7 li:m rl'(~t norlh lit I,~t,t "\.1,,, :17, T. ;1:'; 


~., It. ItI 11'. 

III In:!:! 7-~ \\*J.,' ('onw!' "'[i{', ~i, '1', a.", ~,. H. III .... do... 


\\'. 

1I1·1Ii:!! 70 EI,I l'UI'IH'r ~e(·. a~, 'J\ aTI :\'.. 1t"HI rio 


\1'. 

BllilOi PiCrr<. ,'III)', u·~ inches ,(j

1l1·IG02 Pil'rn' ,'lny, 1~~1!! h1C'lies. ~ .5

BI·wn:! Pi('rl'l'l')Ur, 12 !!O inC'ites " w .~100 f('(lt (IH!'i1 of :-\\r ('orner "'~('. ~:1t : ....... « .....
III·Wfil T.:J;;X.. ILI!I \\" ! Pi(lITt' (h\~', Jj '~I iIlCil("s (J1odular !-----._),," : IllU~~C!'t"
IlJ.lllflr. ( Pierre ('11l~ I :!o au itlchl'l{ .,1
IIHOOO Pierre l'lny, :lO au illchc~. . _ I
BI·IiIH S :\ \I" l'orn~","·. :!I, T. ;1;, '" It. .ill \I' Pierre rlny loam, O-Ii indws

ill·151r. hn do ,~. (hHIl\"(1('d, th'ud _ ·n 

11I·15tH H X E ('orJll'n-lP(', ~HI ·[t,:{ii X .. H . Iill \,-. Pit'rro ('lny, 0-/,1 iIwhes , i 

BJ.l5I7 Hn do .. ~ ~" ~1l~whrtJ}ih. 
 II!Ih ,10__BltaLi.\ I ..·1. mrrll&l),';Jf." SilOillli,l,n· !II' . do __ .... ... . .. 'rh('tllgras~ . _ .. ~ 
III 1;'1'; 1!I . E'.i('ornl'rSN'.22,'["a;,:-\., H.;'oW Pit'rn' play, (l-fl ill(>hes ,I i 

~~J 

IlJ.l51U ' 11 'x\r l •1c'orJIPrsl.'(\25t T.:~;' :\'1 It. no .•10_ _ _ ...... 
w. ,i 1--,,",BI·15211 !lit .. , . "n .._..... . <"'rU1·YW(·ctl _ 211IIJ.1fi.52 !l2 141'! ('urJl(lr:;(i{'. :i!!. T a5 ~ '. It . .II) \" 'Pil'JT~l ('hay. JI-H ilwlws ./j


il.IW5:l !Ia :4 I'~ C'lIrll1'r "'f't~. :,m, r'. :~rl x" i{, ,in \\" ... _ do. 

HI tnr.l UI ,;\\.•,.,rn"rs!','.:lI. '1'.:1:.:\, H. ill If .. _ flo. " 
.,Hl-15MI al ~\\·(·l)rlwr"l'('.;ili.T.a:i:\., ft.:i! '\\~ _~ . duo _ "' .5BH51i1l ala .1" . l(lIs..;inJHhl~lh', fil1Ud 
BI150:1 ~a ~,,~ ('OrlWf ~(>(. 2 i Pil'IT(\ ,'Iny, 11- Ii incJIl'$ 

IJH"Ii·1 3all.. do. HI""I,"Hlilslll', <1('1\(1 

.S 


BH511a a·1 . .'.'I':rorllt'r",,·.23. '1',:1:; '.,H.M \\' Ph'rn l dnYJ O-"Ii irU\Jtf.'!i

BH5fii' :~!i ;4\\~ ('Ortll'r",'{', !!I. T, a5 S., n . .)1 \r do _~ ..... _... ~. 1 ~ i-

BH5nU !iI1 ,X,,'-(·nnwrs(1('.!!7,'p.:inx., H.lll ". lIn .. 

BI·I"71 :i7 1.'.'1:; {·mor,'S!'('. 21,'1'. ar..'.'., H':" \I' . dn. 
 · ~ i 

••11II Hii,:J ~.iS X\\~{·()rll(lr!·I(1(·.!!af'I'.a!'iX., B.;;1 \\'l .irio. ~ ~ .... ~_.~~.
1\1157.1 3!J ':'\' g t'orlll'r ""I'. :11, T. a:; x., H. [,1 W . do .... _.... " .. .~BH5ii 40 INg(·ornl'rsl't'.:lfJ.T.:Jr.~.,H,;':!W, do ........ ..
BJ.l57fJ ,II C1\\' (·ornrr"N'. 2", '1'. ;1" ':'\'., It r.~ W , ... tin ......... __ .. 

.tt 
· iBI·Ir.~n lin . clo. ,., .. , .... £tlll1lW("l'd, d~H<l .. ".

ill \(iSI ·g~l ! x~r.l;;rJlllr~('('.2fi./~-; ar,_~~H.'I.Lli2 \\~'! PI!'rrl' rllnj" O-G IIl('hc, .11H1,15"-:2 IOUIIlWl'C{ , d(llHI
1I1.J5S:1 ·1:1 I ~W '·"ruN""". ~I, T :I;i ~., H ,., \I' . Pit'rn.' ('III~\ o ... n ill(lhl'~ .7 

!l 
BH521i I I ::-; f·: ,·tll'I!pr "", :" 'I' :11 , ,H j:j II' . do. _... • [I lJ J.l526 11111 tio. WI"'nlgruss, tJend 

http:I':rorllt'r",,�.23
http:IIJ.1fi.52
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TABLE l.-Selenitun content of soils nnil vegetation in Ncbra,s/cn, iJoltth Dnkutn, and 
lVyoming, south nnd southwest of the Binc/;, Hills-Oontinu()d 

DAWES COUNTY, NgBH.· C'onl.llllJod 

Lllborn· 
tory 
no, 

Hl4527 
11 101528 
1114529 
lIJ.15aO 
131·loaOA 
B14530D 
nt·lo300 
1114058 
131-1050 
1I140UO 
BI4531 
131-1532 
BJ.HHIl 
11140017 
I11401S 

B141HO 
BI,IOW 
BI4!lf>1 
HI,Waf> 
131-11155 
n1·\050 

111011107 
111,15017 
13101548 
BHfil9 
B H500 
HH551 
1114552 
111·15:;:\ 
13H51i.5 
Bl·lfi57 
13H585 
1l14581i 
13 IoIf1Rr. 
H145S:l 
Bl·15U5 
BH5111 
HI·joOli 
nt4507 
B140()S 
BI40JO 

11).1011 
BHIJ.!3 
BI4S:J:!
111453·j 
B1403·IA 
1I1,153m 
13 1010:1, 
B14O:1S 
131·10;\0 
BI·W·IO 
111-10·11 
B141142 
HHO'13 
13141l.j.j 
BHlt.15 
TJl.W:l7 

BIoI538 
H145:J0 
13 101""0 
llI-I1i40A 
11145,10 
11148211 

Flold 
no. 

15 
153 
16 
1011 
tllb 
10e 
10d 
OS 
00 

100 
17 
1711 
87 
88 
SO 

00 
\lOll 
01 
RO 
!lr, 
IIIl 

07 
21i 
2.111 
26 
!Wa 
27 
27& 
28 
29 
an 
·H 
,16 
·10 
50 
,11 
·18 
52 
r.a 
050 
61 

01 
i 02 

18I 
181\ 
ISb 
18e 
Sl 
81 
~2 
821\ 
83 
S,I 
841\ 
Sfi 
86 
20 

20:1 
21 
21n 
21b 
21c 

110 

Loclltlon 	 ,Mllterlnl ~oll or ' V(JgO~':
shnle tion 

----------1--------- 1 -.--.. ;-----.. 

SIDU sec, 4, 'l',:H N., R, ,19 W ••••• 
•••••do .........__ ••_. ___ ••• __ ._.... 
NWU Sec. H, '1'. 34 N., H. 40 W_._ 

.••• do._. __••_._ ••••_•••_._._ ••• _._ 
•. __ .do._ .• __ ••_. __._•• ____•• _.__._. 
" __ 6 ~do__... ___________ ............_____ ..... 

__ ••.do............._•••___ ••••••••• 
NEU sec. tn, 't"3,1 N" It, ·19 W. _. 
Sgy'( sec. 20, 'r. 3,1 N. H,·19 W .••• 
SW corner sec. 2, '1'.3-tN., H. ,W \\' 

Pierro. ('Iny, O-f) Im'lll's 

OUlnwccd, dend. . 

Pierre clny, 0-0 Im'ill's ... " 

Wholllgrnss, dend •• _" ••• ' _. 
Crnzywecd.......... __ •. _' .• 


_ 
Sgu sec. ,I, '1'. :J.I N., It. ·10 W _ .'_' Plerr!) ('lay, 0-6 111l'i1l''' 

••••.do •• _.•.•.•.•.••••.•••_._. _.... A, mremoSl/,' .•• •• _. 
8J); dornl'r ~llC. !i:i, 'I\:H N., R.. [10 "r ~ Piprru c1ay, 0-6 irwill's 
SYacorners(·('.20,'I'.;{,tX.,H.fiO\\r.. ~_~ .. do __ ~ ...... _... ~. , 
,'l(j rods south llf conter sue. 26, 'I'. ._._do. ...... . 


a,1 N., It. 50 W. 
 I 
~j~c()rncrsc('. .l7.'I'.~HN" H..50\\' w .. ~ do . . * _,~4" 

.... do_. ____ ....••• _. __• __ ... _ . RussillJ1·lhlstlo, delld 
81<; corner sec. 0, 'I'. a,1 };r., H. 50 \I' . PI('rro clny, O-Il ill('h," 
N\\r ('orner sec. 2. 'I'.:H 'N., H. fin \\.- .. .do 
N\V('orJlcr~c(!.I.II\a,t~.tH..5u\\r j.~. (hI _.~~ _ . 
NW ('orner sct', 13, '1\ a,1 };r., H. ron W Pierre day, ()-II I nl'iIl'H 

Brul!' ,'Iny). 
).[g!~' sec. 2·1, 'L\ 34 N., ft..iO \\.- ~ ~.'._'. (10 ." _~ ._ 


SE corner s(~c. as, '1\ 34 'X' I It, [II \\.- Pill~r~ ('Jar! ~l- ~i IIl~he~ 

•..• do........ _••• _.••..•• _._ .. _ HlISSlnl1·lh sill. dend . 

~m corner sec. as, rl'. 3·1 N., H. 51 \\r. Ph~rr[' ('luv. 0-0 lne)lI's 

._ .. do ... __ .• _. _ •.• _.... . RlIsslnn·l,hlsllr, dend 
NE corner .C". 211,1'. 34 N" H. 51 W. Pierre ('\:w, (1·1l hwllc~ 

'" .• do. -.•... --- .... -. '._1 Rllssinn·lhislll', /ielld
NW cornorsc~. ~·1,'I'.:H };r., H. 51 W Plarm ('lny, O-Il inl'il(~s 

flW ('()rm'rSIl('. 12, '1'.3,1 N., It. 51 w.! .. ,do. __ . 

~ I~ c,'orlllir sec* !!. 'I'. ~H ~., H. 51 ",. ........ do. __ ,._ ~ 

flWcorncrsce.23,'L\34};r,,1t.51 w.\_ ... do_ .• _ ,__ . 

.11. race 'UDSIl.Of. . ~ ...... ~ __ 
II. 'llli""ouric1fsis • ••. __ • 
Clny shnle, HJ-25 fcrl 
l'imw rillY, (J-G iIH'hQs 
PI,'rra Clll)" O-R IIf"ill'" 

(p\lrli~' 

I 
1 

Sf>: "orner 50('.20, T.:H 'N" It. 51 IV Pierre chlY iOl\lII, 0-11 ilWlll's 
Ng eurncr ~ec. 2U, '1'. a,l ~'r., H. 51 ",. ! Pierre cln \~j o-u hl('hl'R
XW (.orner sec. 10, 'P. 34 X., R. iiI ,,': • do. _.... _._ 
::;g('orncrSec.12,'I'.:{·JN. t R.57'''' i.~ .. do~.~.,",. 
A!':' sec. 21, '1'.:H X., H. ,;2 W •• _I ... do. _. ". __ •• _ 

S I~ ('orner ~wc. 2, '1'. 3-1 ':\;1 R. 52 ,\~ 1 l'!crrc ('lilY lo:nq, O-fi hll'h('g .. ~ 

~\\'l'orucrse", I, 'I'. 31 ;0;., R. 52 \\' ! i'fCrrc dny, 0·1\ Ilwhe, .... _. ; 

XW (·ornerser. 4, 'I'. :1,1 X., R. 5~ W '\' Pierre day 1011111,0-6 Inche, ! 

S\\.'.,'orlll'r see. S, T. 3·1 N" 1t. 52 II'. Pierre· clay, 0-0 inelll's (o\,er Brnle 
formntlon), 

I'. 

<Ill.. - .. ' •• _-. -•. " •.• BrulecIUY,·1-5feel I 
SW corner sec. 26, '1', 3,1 N., It. 52 W .. Pierre ('hiy, O-Ii IrlC\hl's __ .. _ 

Sy.( l'orner$e('.18, '1'.:13 X., R.·W \V '. ,.. rio __ ' ._ ... _ .. .' 


:::~l~:' .'::.::::-:::_: - .:: ~:~~'r~~':n~:f~\S~~'~t':._:::_ : 
_._ do _.. _...... ____ •.. _'.'1 Wrenlh nst('r, )'()lnl~•••••. _ 
NE cornersl'(',g, '1'.33 N"n.40 IV.' Pierre clny, 0 oInches •• __ . 

I,>·,,· 'm. 1'.1'. III. 
i (l,a ...... 

; '7 ••••. 
Ii 

-.. ~ ::.::::1 .jM 
...	__ ._ 25 

oj _•••• - ..
1I j_ ..... _. 

.5 .••.••• 
I .'.'_'.' 
•. 510 
.i! ". 

1.5, 

I 

,71 
.7 ; ~"_ ~ ~M" 

.7 

.r 

.,1 

.1 

··0 

.5 
"I 
.,i 

.5 

.n 
,2 
.·1 
,:, 
.4 ' .... ___• 

.2 ' 

.·1 
,.1 

7 
7 

ISO 

gY.( i~grri';~~,;;':',:'i':3":iN::ii::19 W:! }:lg~;~nClnY; 0·0 i!",h05:: -:.: . 3" •. j:~~~~:~~ 
do . . ,.. '_."'..... I Ylorlln ._... .. ..... _.. ____ I 2 

:;W ,'orlll'I'S"", n. T.:l3 N., H.·IO \\'.! l'lerrc elny, 0-0 lIll'hes... .. 0 I 
,NJ\corrlcrscc, 12, '1'. 33 N .. H.. 00 "'.' -<io ..... _..... '. ____ ••• '1 I .::::::::

I 1 \~. 	 2
~\v\%irlll'ricl" 11, '1<:i3 ~:: It:!iO wi PI~g::\iiny;o:'o-itl('hl'S ..-.11.-. 
SI, corners/,'l'.·I, 'I'. 33:\".IL iiIl \1".1. d,l.. _" ., • __ 
NUcorncr sel',30,'.1'.33N., It. 50 \\'.1 Orll101l11 silly clny loam, 0 Ii I ,7 

IIIl'hcs (irrignlcll). 
do.. _. " •• '.. Alfnlfn . - _ •••• 200 

ilW eorner 50('. IS, 'I'. a:J N., R. 50 W 1'Ierm ChI)', 0-(\ Inches.. .'1.7 
.....110. __ ......."_ .... __ ........ \\'henl~rnss, !lend.. _' __ ••••• _•• 


12 ~ ~. :~ ~lg .~ ::«~::: ~::: ~ ~:: ~::~=::~::: ~ ~~:n~ifl~¥li~;7:.:~~~~l...--" ~ -~ .. ---~ ~ .. ~ d5 
illW corner sec. 7, '1'. 33 N., It. 50 W. PIl'rrc <'illY, 0-0 In('lll's (llbO\'c·I·--··~[,· 

do....._...._.___________ ._... 
BI4828 III 
1314827 11011 

......<10 .. ___ .. ____ ""_ ....________ .. ___ ....... F 


II 148211 11111 
n14830 I Ill! ~: :jg::::::::::::::::::::::::::::.: 
B1453fi 10 illW corner sec. 30. '1'.33 N" R. 51 W. ____ .do__ • _••__ ••••__• _____ ••___• ___1114536 lOu 

Il'rl!:lltiOli dill'll).
WhellLgrnss. _ •. 10 
Plprrp piny. O·ft hwil(\\) (nhov~ - . f) 

irrfgnl.ini. IIiI!'h). 
Alfnlfn. . 
Whclll ~n"'s. _ 25 
Pierro clny, IHi Inehos. .7 ••••_.". 
JtUSSIIlIl·thlsLie, <loud. 3 

http:33:\".IL
http:l'orner$e('.18
http:UDSIl.Of
http:flWcorncrsce.23,'L\34};r,,1t.51
http:N\V('orJlcr~c(!.I.II\a,t~.tH


9 ::;ELENIUM OCcu]lnENCE IN CER'I'AIN Elon,El IN U~J'l'.ElJ) S'l'A'l'ES 

TABLE l.--Seleniwn content 0/ soils anciIJegetation in Nebraska, South Dakota, and 
Wyomiug, south a:nd southwest of the Black Hills-Continued 

DAW1;;~ ('nUN'!'Y, Nl~IlH.'" ('ontlnucd 
----- -~--------.I 

I Selonlum In·
I.!lboru- Field 

--'I~- ..lory 
110. 	 ,vtntNlnl

uo, 	 Hol1 or I' Vegeln'
shnl(' lion 

BJ4(i41 
llHt.Ja 

BH54.; 

HI·IOI·1 

131·11115 

1l1401l1 

Ill·lll17 

Jll·161S 


1\"'011) 1.5 


BJ.l1i20 
 ,2 


Illol()21 
 HI'lII" fOrluiltion, 6 S fl'cI.. .•• .2 _ ...... _....
BJ.lli2'1 Epping clnr. O-U Ineill's [Drill"

fOrlllntl<m),
BI·W2'IA iOn •• do .21--""" 

, ------•.~-----'---
HIOl'X t'()l~X'l'Y, KIWH . 

Whcnlgrnss, delH1.._ ••••• ,. 2 

.-.~--.---~.~....-._----_._--•.,,---
I3HOO~ [).:4H (·()J'ner~Ni. :ifi, ~['. a5 ,X. , H. !i;{ ,,~. ~ Pil'nu cloy, 0-0 inChll$ .. _.... ~ .. ~ .... _._r 	 0, b ,.... __ ._ 
BI·WHU 0 8.E (lOrn(l1' :-ec. :.!(i, '1'.;15 X., H. r,~ \Y .. ,~. ". do __ .... _~,, __ .. ,,_, _........ __ .. _.. ____ ! 
 .6 ......._.

BHiOU ., ~\rl'(lrrJllrM.I(·.~:I,'.I'.a:,1\.,H.n3\r.i ~ .. do .... ~ .. ~ .. "~_.~_ i 

IlJ.liOI s Xgcornl'rS~('.:H,'1"3,iX., H.5:nr, .. c1u_ ••.•_........ .. 1,4 I:: ... ::' 
BU702 U gl .. cunwr:-:tIC'.:.!',T.a,1X4,'1'.53 \r ,do..,~ ... ~ ,0
II Il,Oa 10 S\\' corn~r $ec. 2~. 'I'. au x., n. 5:1 tIo. __ .• .5

\\". 

BI-I,OI II X'\·('Un1l'r"('~,21',·I·.a,;S" H,53' ,do __ .,_ 


BI·170" 12 X~~:'('onl!'r(.(' '10 T '1' ~ H '3 I 10• \\'. ~. • t " • \J.I. 'r' • t), t l.... •. " ~. 

In17o.iA 12a .do, , ._.. . .... "., •. 1. rtlCC/Ii()SII,' ... , 02U
B l.JiHS ,,1 ~J.i ('Ofllt'I"!-il'('. a:t, tl\ B5 N", H.li:1 \V.. Pfl1rn' ('Iny, O-,jJ indll!~"l 	 j" 

1,6B:~~~~.\ 'fl \/li ,;g COl'1H'r """. :1I. 'i', 3[, S .. , IL [.3 lrF'l':~'~(~ii;', O-J IlIl'li 	 2 
H lb~77B \\'. 	 i OrAulli(' dehrl'" U-I iudl 
B 1527,; nOll dtL _ _ ! 'Pwo·grnove fJuiSOllYt'tch 
BII,iO I rl5 I Hg('oflwr:'NI,:13,'J'.aaso, H,M';\\' 1 ]ljl'rrurlny,O-UiTH'hes .... 
II 1·1,71 no, E!,. corn,'" >cc. 31, 'I',;j./ S .. , H. Iifi \\' .. , du 
BI4772 Hi ~E(·()rlll'r!'l(1t'~a:;/1'.3(j:\ .. j{.Mi\\·_1 do.i 

B1·liia U,"i !\~~:.('()I·nflr :-;(1(', all, '1,'.:l5 X., R. 55 f un 

B1477·j tiD) 1\'1~C()rH(lrse('.3(J.tl'.3rl~.tH.55\\~,! do.... 
II 1'17~2 ~(j t Sg rOrJwr ~ll(\ ;IJ, T. an.:\ 'I B < iiI; \\" .. _ do. 
BJ.I;~a 27 ;.;g('onl(lr~l'l·.2j,tl'.:t[jX.,H.r,!j\\·.f ~do _~""~""r_~ 
BI.f;2·j 2S \\"{~.('(JrJl(\J'}\N" 2fi, 'I'. aT, N. H. fill! do.•• ~"~"~H"~_ 

IlH72ii !W N\\' COflWfM'('. 21, 'I'. afi N., H. 511 _ do __ 
\\'. 

20a do , " _ ...J. TI(Cfmmw,~ _ ..B. 1'li~r.Aj' 	 liiO1I1·li2fi ao .s-\\' (·t)nll'l·~l'l·. :u,~ '1' art N.! It. uti PierroclllY. (J..fj IlIl'Iws 	 I. Ii ,

I 1\', 
ilH7:!i :11 HE {·urJlt'J'~l't·. ~:.!, T. ar, :\ .• H.!lli \f_ do __ ..... 	 I 

1 ..- ....1l1·17:!.~ : a:! ,X!':i eorllPJ" src". 22, '1\ a:, N., ){, mi du .. ~ . __ .....,~ __ 
t" ... - .. - ....I l\'. 

Bl"72tl I ~ do. -." . _._ ..... ~I ~llgl'hrush._ ........ . ........1]11·1730 :-:,I~ ,'orllllr }jjl('. 2.,I.j, 'I • :151\"" H.;:;n ". _' Ph'rro clny, 0-0 ill('ll(l~. ~ .. 
HI·17:lt 	 I ______ ._~ {~. ~'I)nl(ll' I'll(I, a:i, '1\ :U, ~"., H. flU ; do 	 ,"1_····__· 
BJ.lifil &1 ~J~ corm'f Sl~('. 3:'~, '1'.:Ui S., H. 513 ".~: do ,(I
IlI·liS:! 1)5 ~]~ ('orn~r se(l~ a·l, "'I'.. ar, x 0' n. iii \r .. ·_ _ do _.. ." ~ JJll·J7[,;J 

-I .7BJ.li1i·l 1') 	 Iri;i;'r~g~ln;;, iH~liich~~ • T,B147.55 50 Nil' ('Ol'n~r ~Q('. ~U, 't" ar. N., H. 50III'lerm du)", 12-1~ Inches, ..' • fj ------- ...ilJ.l'1iU 
11; 

W, , Pierre rln)", 1;;-20 IIlCh~H. , .S [........Ulrlili7 ! Plrrn. rln)", ~1l-aO IllciwH 
ilH7fib i Plorn' rln)" 30-IS Inches . 1.7 II::::::::IlI~i5U 57 N{f. ,eon",r sec, 20, '1'.:15 K., IL r.n i J'lcrl'(' l'lny lonlll, II II Illl'lws 	 2. ___ .. _.. ~~ 

11I4il~l I r,7n ..... ~do...- . .._~ .. , .. ~ ...... "1 fl\\'(I('h'loYl\r .... .,,~._.~~ :I........ 


http:1'li~r.Aj
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http:In17o.iA
http:cunwr:-:tIC'.:.!',T.a,1X4,'1'.53
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10 TECHNICAL BULLETIN ij30, U. S. nl~p'r. OF AGR[cCUl'lJJ:l.El 

TABLl'J l.--Seleniu.m contenl 0/ ,~oil,s and ,'e(ll'/uIion ill Xeu"I"~/CI(,, SOlllh ])("~Olll, Ilnd 
WyolllinG, .~ollth and sou/hl/'est 0/ the HInrk l!i/l.~·· ()()l1tillll('d 

~lOl-X {'I){::-."'I'Y, Nr~IlIL· ( ulllimlt'd 

\I 111 I'I'ial 
:4utl 0" ,'-jl'g'f!ta·
,hnit· trilll 

1'. p. 711.' 1'./), Ill.
IIHiOI 58 :;wy, SN·. :l!l. 'I'. :\5 N., H. 5fl W Pierre (llny, IHi hwiw:; .. I),~

UI4702 r>.'\fij .. _ d(L.~_+ "'" _" AsirClYIIllls (sp'i)... . .• 

HI·Ii:!5 as j \\~~4 ('orJl('r ~lW. :U. 'I'. ali X" H. fin , 1'1('m' rlny, 1J-11 inclws.....
w. 
Il 1<17·10 ·13 ,('ellter fiN'. aa, '1'. ail N .. It. 57 \Y! do.. . •.•.• ,r.
111174 I 4·1 I NI~ (,'()rll~'r ~(1(I. 2S, '1\ ao :-;., It. 5; do ~~ ....... 1
W. 
1114742 I ·U' :-:N'. !!2, '1'. a5 ~'l H. Iii \V' . .., do 
1114i42AI ~511 i.. <Ill.. I .1. "l/'I/IW.'".' . jiii
Bt4i42B ·15b I •• dll . ['llld('lllll1rd \·(.~\'tntl/)Il 20
11147·1:1 40 ~ ~\\' rorflpt :-:('(1,21. '1'. :t5 :-':0' H. ~7 1 Ph1fr(' ('1t\~~, u- Ii irlC'hr'" 

\\" 
11140112 ~\~~.~'orrH'r SN', 2:i, tl',:U x., H. :;a 1 do 

UI400a In ; ~ \r ('Of liP" :;1'(', 2a. t'\n~llhrtlijh ~. 

II 10101/·1 2 ' NY. ('nrrWI' -"::(1(', ~H, 'I.',:H :-""'J H,"';':i Phlrl'n {'Ill~', n Ii rllclw~ .7


\L 

11140115 2u ' .. __ ~_uo.... ,,". ':-:ugt1hruslL .. " 

1l1·101It) 3 Ncnr :-l "" ('f)rtll~r ~(l(~. 12. 'l', :H S., Ph'rrt\ clay. 11--1) irlC'lll\~ .·1


j H. ,5:1 11'• 

II1~G!li .11' ;\WcorllerllCc.l. T.3·1 X" Il,,;:\ \I' .do ,;

IIJ.li81J 72 S'V ('orI10r 51W. 10, '1', !H ":\ OJ H. tJ:t do 1.;'


W. 
1I14ih'i 73 1 ghi (!ortwr ~('('. ii, '!', 3,1 X., it.:;a \\" " .do .....

UI52iIJ uno 1__ do ~ IJruIIlIllOllllmllk\,!'ll'i1 .. 15

IlHiHIJ Ii; 8\\' ('(lrIlCI' SI'C.II, '\" ;1-1 X" IL5a \\' Pil1rre rlny.l). t1 ltH'lws .S 

B1527l. U·ln Cenler S~(·. 21, T.:H ;0.;., It. 5;] \\'. C'rnz)'\\'ced ................. . I!!

IlJ.l7112 i; 'VJ,~'l'ornOI' ~II(I~ li, '1'. :1·' X. t H. ~;a ' I'INJ'(' ('lflS,lHIItU'\i,"


i \\" i 
1114i!Kl jl~ i ~\\~ ('nnwr ~P['" I-:!I 'I'.:H :'\ .. H. ,'i.! .dll 

\\'. 
B{.Ii!J! itln j d/l I Broom ~lIuk('wro,1. dl"HI o
UJ.liUa Z,h,n ! gJ,:i e(mll'r S,'(', 2:1, T. a·1 "" It 5·1 \\' Pit'rrl\ (lIllY, 0-0 ifH'ht,~ 1
111-liO·1 " . NI';),. sec, 2t, 'I' :H N" H. ;'·1 \\' do .Ii
111·liOr. ~O NU ('orn(lr ~ (', ~l, tl\ a·1 :\,. H.!il do I

W, 
BI~illll SUn do Bronol ~l1nkll\\ {'(It! i
nlHlli SUh .do. ~t. rl1cI'mn."fU.1l ·WlI
BJ.liIiS 81 :;J-{\,(:orlll'r ~t·(·. 17, '1': :i·1 ;0.; •• II. '" Pltlret1 .'t,ll', II Ij ilwl)(ls 

I111·1713 :\\\~ ('orul'r:-:(I('.lf, ~1\a4 ~'I H. G" ),Il'rn' l'In~. 1I!l iu\'llt's (Hmll' [or· .·1w. IImliol1l. 
.1114i15 ItJ ,N\\' ('OI'm'r !'it·{·, t:~1 T.:n ~.' It. .'i5 : PII'r!'(l (l)n)' I (J.g itwlil'l' 

HJ.l7HiA IUa! . W,ill .. ('rnr.ywl'('d. .. ... 
I1J.1ilO ~'O IQi ('orrlPr SN', 10, T. a·1 ~'l H, tili Ph'n:I' ciarlO-ii itl('hll~ ,I

\\" 
HI4ili 21 ;.; \" (~()l'Iwr Sl\(I. :), 'I'.:H S 'J H :.5 \\' _ do .,
UBilS ~~ s,g {'Ot'lWI':",(I(', :1, '1'. at :-;.~ H. 5fi ". do ..,
1J14ilSA ~~n '. du ,A~ ffll't'IIlU.'W." 
IlJ.lil1i 2:i ! ~g (l{Jrrwl'~(It'. fit 'I\:H :\., H.:ill \r Ph·rn.~ (·tar. II Ij 1IH'1t1'~ 
III~il)!' 82 :;W ('(lrlll'r ,ec'. la. ·I'.:H "., It. .i,i dn 

\\' 
UH800 H2n ,"" ; .du Hmulli ~nnktlwl'l'd . 
IJJ.l801 sa i::; g COrItl'rH('e. 15, '1'. :1-1 " .. It r,;, II" pjl'rI'l' ('Iny, ,,.Ii irwhu; ,Ii
IlJ.l802 ~H i ~1~ ('orn(lr :w('. ~2, '1'.:1-1 ~., H. !in do .. 

I W. 
DJ.lS03 H·ln ,...... 110.. .... tlulltwt'('(I, <I('lId IJ
111480·1 SCi i EN ('orrwr !"(It', 2M, 'I'.!H :-.:., H.li5 Piorn) l~luy.Il·(j tnch(\s.. 

W. 
1114805 8511 ' do [,usslIln-lhbtl", deud 
UJ.l80i 87 i ~\V t'Ot;l;~r Sl~(:.~ 10. ~~I\ ~.I :-.:., H. 1)[1 l'[MrH ('lay, O"'ll itH'ht·~ .Il 

I\'. 
1l14808 &~ BE cor,,!!!, Slit', IS, 'J'. a-1 X" H. fift 1.D 

\1'. 
IJH7!!() 2·1 8 g t'()I'Il\'!' Sl'(', I, T. ;\·1 ;\'., j(. oil \\' dn. 
1114721 25 Ng ('onWI'S(I(l. 11. T.:U S., H. 50 du 

\\'. 
1l147:!2 an N g ('tJrlll~r .~lll·. lit T',:N :\'J H.liO ,r 
UHiaa lIu ,0
UI·1i:l3A . L t(It>I?1JlO.HI,~ ill 
II 14 7·1 i I'h\rl'l' '<In~ I II Ii ilIl'ht1S .k 
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~ELENlU~1 OC(JUltHl~N<.'E IN ('l~lt'l'AIN f:lOII,~ IN UNl'l'l~D f:l'l'A'1'E~ 11 

l'AIlLj<J 1. ... Se/()n1:u:m conll'nl o/slIlix (/,1111 t'C'IIl'lIlUO'/1, in N(!/)I'a,~ka, Boulh Dakota, a.nti 
JVlIomi'll(/, ,~oulh anti ,~O/llh lI.'e,~1 o/lhe 13/ack lIill,~~·COlltillllCd 

~1()t:X ('(lPN'I'Y, ~1Jo:W:' ,," Conllnued 

Lnhorn.: /0'1(,:'1--·------'--. ---" -----.-,-.- "------"~:~~;I;;l~-!l-

(or)! 1111, (,ol'ullfJll 
no, ,! 

bl i l\1.!ll1" ~t.j {IOnltif !'iN', 7, Jr.:u N."t. 
oilW. 

~1': l'OJ'lH'J·~ll('.:i, T :tl :S., H.•ili \\' 
E\(.('CJrtlf,~f· ~lli·. la, '1\:11 S'" H. [ifj ! 

IKI J.:\,,~'Orll\lr ~f'('. 1·1, T.:II x.. It. M ' 

0011 dn .. __ ~ 


III ('t'nltl 
,' "l'('. 2:$, 'J\ :0 ~ oj B. 1m \\" 


11111 dll " ••• ' , , " 

lill 11;1'1 ('orrWI'sN'. 27, '1\ a.t N. t H. lJli g

aT :\ I'; l'orHPI'S(\('. rI ~I\ al :\ '. H.:i7 \\' 
au :\ It: ('oflwr ~(I(I. 2, 11'. :H ~ _, I{. ,jj ,,' 
'W \\'11 t'ortJllJ'!'I(I('~ ~J 'I\:H :-\ '. 1t.;")7 \r 

J<;1.t l'orlwr ..... p(,·. I, 'I'.:n :\ 'j H. ,j; \\'."·I~ (,i(lJItt'I'~fll', I, 'f.al i\'1 IL.i7 ". 
,17 ,\'\\' 1"li'Jl{'r '('I'. iii, '1',;\1 :-"" It. tJi 

\\" 
~I .. ('OnIN' "'lit'. lli j 'I'. a·' ~ It. IiiI 

\I' , 
·HI :4!,1 ('OI'IWI',"l'l", 1:2, T .• U ~ .. It. t,; \\' 
:I~ 1 ~JI:t'Ol'lwrSll(', II'J',::JlX" B,."',j" 
,~fi , 1,:I.,I'Orl1l'rs('r. I,T.a:1;>;" H,,;[i\\' 
Mill I ... do " .. 

,\lllterial -! 
liollll1' \\'~('Ili' 
~h'llc 1 lion 

1., .. ,/', '/I, III, 1', /1,111, 
i!irrrt' ('hl~, {HI Im'It(I, (1)11 SIOl'l' of 0, r, , ' •••• 

hIlWIJ. IPII'I'r!' I'lil) , !HJ IlIcltrs..........." I, r, 

IIUI::::~('I'd' delld ··:·:~~:~:~:~~~:II....~~,.
Pll\I'rl' (lIn>, 0- fl flwlw}O. ~~ ... _~ .. ~_~. • i 
,l. "/1'01110811,' ............. ........ 
Ph'l'rl' ('ill)', I) Ii tlll'lI(ls • ..1 1 

, :l~~ .,~ . "~'~!:1 I:::::::: 
:1:: -,': I,:l f·· .•••.• 
'III , . .. .. . i ,a i::::.::: 

l'wI'I'1' 1'111), IHi "wilrs (IIrlllt' fur· : • ~ 
lIIal;ol1l, 


do .a 

PWI'f'(1 f'JII~, I)./j iIlC'lIl' ... 

do . .. w~ .. ~........ .. ............. .. 

tlo . ~ ... ~ _ t I .............. ... 

• I,rl/("'I/w.w" ," ..........................i 1,28(; 


j 
+ ~ .......... .. 


lIil) 
,........ 


~II.\,\X()X 1'00':-i'I')" Ii, DA K, 

("£1I1IN·:-.('(', S, T.;f:i!\ .• lL If, \\' 
~Il du ~ 
a :-.; II' I'Orll('\' M'I', I, '1', a,;:-i , H, III I\, 
an do 
;, 1 ";\1'1, 'I'I"~, ,/";\",,, H, 171\' 

fia d" 

Ii ~w ,'orHl'rs('(', I~, '1'. :!li ~ .. n, Iii \\' 

liu flu .. . 

i ~11;lp.;('l·.lu,'r.;m~.t IL Ifi" 
in 'In . . .... ... .. 

I ~gJ_1 :->tl(\. 21. T. all X., H. t~ \\" 

ft\ .. dll. .. 
~ ('('11[1'1""('. all, T. ~Iti :-\,' ICHi I\,
"I do _ _ . 

Ii :'\\' "Orlll'r,I'(' 2,', 'I', :11i :-i" JL ,17
II' 

lin do. 
1~ r11': {'Ol'Ju'r";Pt'. :.!!I. '1'. ali t\ . It. 17 \\. 
1~1I dll ,.
HI :-;~,{.I'o'·nt'r 'N', :111, 'J' :lli:-;" H, 17 

Ilia "I,
W,

1,,,,'Ill'l' 'N', ;m. 'I . ;lIi ,\ .. It. .Ii 

14I'C, ;11, 'I'.;m X., H. Ii 1\ 
a t11111'S tHlrlhw('s[ nf O~llIh. 14(01(' 

HIJII!('I~, 
lill ,10 ..... _._., 
til , II 1I111o,'s lIorllmcsl I'f Oglnln, 1411111' 

Huule IX, 
)(Ill .Iu 
11 lj<l I Juill'.s IHlrthw(':-t u[C»)..!;11l1a, :41,ltt' 

I{o(lll' I~ 
1111 , do. ,",' .. 
I~ II will" IIIJrlllll (',( o( (}gl:llil, :'11111' 

({"UI!' I, 
12n do 
1:1 	 1;,111111" flurlhwl"( IIr 1J"llIliI, ~Ial(' 

HOII(!' I" 
Ian dn .'., .. 
1,1 ICi lIIill',' IInrl hWI"1 uf (1!!lalll, :4lftll' 

HOl/tt, I~, 
1I11 d" ... 
tTl Ii mil ..,s 1101'1111\('''( nf (1~lllll, ";Inll' 

Houl<' IX 
lilU do 

I 

l'I(Il'l'(' ('III)' IIlIUIl, IHi. ..,......1 0,:1 

\I'1I1'lllum;'s ''',., ".•••• , .. 1 


, :-\ illhnll'll "'"~, (Hllrwll(1~ .' 
"'n'nth nsll'l' ,. , 

Xwbrnra ('III), II, Ii 1ll('1l1" 

.1.lIlC'l'UW.vll,1( .. . _ .".~ 

Xlohrarn ('III) 1011111,11 n ilwlle> 

I\' IIN\I~ras.<, • • , • _. , 

;>;I(llirnl'll cla~' louJIl. IHi 1I11'I\('s, 

l.Jelllll('arllll~. " .• _., 

,\'jollrnrn eftl)' Inll III , (HI IlIelws ~O 


(poisol1 lick), !,.
IIroolll SIIUk('II'l'l'd . , 'I" ....... ,15 
.l'1('rre rla~' 1"lIlll,IHi lllto/wI< '. ,I I........ 
"l, f(/ttCIIWSIlS _ _ ~ _~ ~'~~ ......... _ .. , 2,170 
:-\Iohrnrtl slolI)' ('hl~ 1011111, I)·fi' J.I I,"""" 

111('11('" I 
BrucHl1 SIlHkl'\Hll~tJ . ~... .. ... _~ ........ / 3U 
~jllhrnrn dnr 1011111, 1J...(i jllllhcs: I :~ i.. -- .. -- .... 
lll'll 111('11 JIlIIS . .. ••••••••• 1 7 

, ,\'lOhruril ('Ill) 1011m.11 Ii llwllo.... a , 
.. I. fIICemo!w.'t 1,7UO 

\IHlur (frlllll POiSfI'i ~priugl ,P7 ;""".'"II'm' rhl)' IOnUlIH) Im'lIes "I f........ 

\I runl Ii HI'Il'r, ", ............ j ........ 1 10 

JI~lll'rt; ('III~' loalll .. (I (j. jlWitl'S ~~.... • u ...._..... __ .. 

1111('ull(l'Il" .•..•. ""."'''''''1'' 16
[,h'rn' ['Ia~ lnalll.1I Ii IlIdl(" ' •.•• ' :J ,'.""'. 

:-';lIl'roll I,,"f IlIilkH'll'h ........ "" i........1 a,lIl) 

PI('IT(, (']n)' 1011111, IHi IIlCIlI'S, .... : ,5 I ..•••••. 
WiW:llgrns!'\ " .. ~.q ~>- .. .... _ .. ~~:~_ ......... ___ t 1:.'. 
1.'I(\I'I'll (!hl~', II n lIwhor: .... ~.8.. .. ....: 1. 51~ ___ "_"_ 
.1. fIIr'IIIII.<I/.1 .................,'........ .J:lO 

I'lt'ITt' c'Jllr loam, 1I··n iI)('lw:-: ... ~ .......... _.-c .. 


.. I. rfl('lI1lIMII.'( ...... _._.. 2:'10 
l'il'ITI' ('hI) 1!IlIlI1, II Ii 111('/1,,;, ,r. ', •••••••• 
,1. III,', /IIUX/I.'( ... ,..... ali 
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12 'l'ECHN1OAL Bur~LETIN 530, U. S. DEP'l'. OF AGRICUL'l'URE 

TABLE l.-Selcniu:m content oj soils (J,nri vegclailon in l\"cbrask(J" South Dakota, and 
Wyoming, sOIl/h and southwest oj Ihe J3lack Hills-Continued 

::;nANNON COUN'l'Y, ,;. DAK--Continued 

SeleniuUl in

l~oentJon Mnlorinl 
::11 or Ivo;:.
shnl~ lion 

----- ------~ Ii' -I'~~)~;:I~I:p,]J,'IIl' 
JJ15:J16 16 I II~\ feci 1'l\SI. of FilII m,'o,' County I Pierre clny, U-Olnchcs______ •__ •• _ O. II ._••. _._ 

. Ime, Htntc Hcmln IS. t I 

1315317 LOll ! ... do •...•• .., A. r"cemOSlls ....... _._•••_. __ ._.i......._: 50 
1315158 ;)' See. ~O, '1'. 10 ~., It. {J E. • • ..1 Picrre clay, 0·0 inchcs..._._. __ •• _' 1 "---'iiio-
BI5158A :til . __ ••do. ._._ .. - .......... ''''_1..1' r(lcemo.,U,'.. . ...... -••-.-'.-- ..... ' 
B1515U ·1 • ___ .do __ " ................ _. Pierro CIIlY, 0-6 inclll's............ ,8 
BI5201 III Soc, !I, 'I', 0 H., R. II E. '''''' .... PIOrl'I' clll)' 1011111,0-0 inches. ..1 .0 
1115205 11111 .... do __ ..........._............ ,I. rIIccmQ,W" __ •• _••• __ •• _••• _______ 270 
B1511l1J Soc, 5, '1'. 10 S., R. S 1' __ ._________ Forru~illous cillY (pllrll;, White, 1. 5 __.•••__ 

1 HiI·or). ' 
1115111l 511 ' (10._ ....... _______ •••• ,. ".'llllIg('l!rIISIL-.-- '"" •• __ ... _...... ' .••• ___ • 8 
1315162 o 1:_'" do... ___ ............ __ ......... \'ory tl!lO slInd, O-Ulnclles (elll;' , .1 f---.--·. 

I :4Uh~011J. t j 

BI5wa On f~M~" _do ....... ~ ............... ~ ....... ~ ." _J :4ag:ohrush _., _.~ ... _~4. __ ~ ___ ~ ___ j... _..... _~: !!5 
1115202 18 ISeC. Il. '1'. [I ':., R. S E .•••--- ..... i Piern' rillY 101lllJ,1Hi inches.. __ .• .:1 ' •••••••_ 
II I 5203 
13J5208A I~.~~ !:: _: ~1~~" ::::::::::::::::::::.:... '~I:;~,~r~~:~~I'I/8.i":::: _::::::::::::: ::::::::i 1~ 
111520an ISe ,.- .• dlL .-. -..... -... -.. -- ...... Ilr"L<J1Ur,,,(o//II .. __ • .......--••• ____ • __ .1 10 
lll.'i200 J7 I clue.G. '1'. IJ H., H. R E _.. ~~_ l'iocre rlar, u-u irl('hes~ "'4."W~__ "'_· l ______ a_ 

11152!11 lin, . _ do~. . _* _ ~_~ ____ ~~ __ •. ~"_ ~_ ,A. rfl('l'mu,~U,Oi{ _•.. _~.~ .... _~ ______ :~ _____ ~ .. I ;·m 
1l1,5171 12 1 Sec. 12, fl\ l~ B., n. 7 g_. ___._~~_ .. ,,~' Pierre CIHY loam, 0-0 inchcs. __ ~ __ ! .f) ~______ _ 
HIM70 
1315108 
BJ51GD t~1I I.~~~:}J: :l.::}1_ ~::.:t .~IL:::::::::::.-~:;'~~~;I;:,~er==:::::::::::~::::::::: __..~~~.;::::::j;
Ul.;166 o i HI'C. I, 'I'. II H .. R. 7 E. _. __ ._. ---.1 Pierre cluy, O-G in(,h"s._.••••___ • .1 .5 __ . __ ... 
1315105 
1115lD5A ~1l1_~~'~\f~1: '~'~.I~)~~~: ..R~_~.g :~: ~¥~wwl-~\Ve~!~~;iovor~~~=·;::~:::~:==::::_:; .1 ~--~--2fi 
11151l\1 i I Sec. la. '1.\ 10 s.., H. 7 I'~~_ ~_ Pil'rro elnrJ O-lj jll<'lll~S.. ~-_~_ .. _.. __ .. 1.5 _.. _____ ~ 
BI511HA 7n .__ .. do .. _.. , .. ' .• ~ ___ '" _ --,I, ~W(~(l'f('!()Vl·r_ .. " .~ .~._.~ .. "__ .. ~_l ___ ~_~.. 25 
Blli252 13 I HI)('. Ir., '1'. 1O~ .. H. 7 E .• _. , i'i,'en' dll)" 101l1ll,11-0 "wlws. __ .. .1 I 1'---'--' 
nt525:1 lalli' __ ,10.. ' Whent!(l"Ilss. _ ..... ---... ' .--... (\
B15254 1,1 ;':1)('. I, '1'.10 H., R. (\ E. I'i('l"r~ ('Iny 103111, (Hi illrlles • ___ .1 1 •••___ __ 
131.;25.; I·ln .dn. _..... __ . .-l.rIICC/l/o,'".,. __ ..... _____ ..... i .......! 280 
BI,52M 1.1 ~m'.~~2,'I.'.O~.,It.()E- BrowlldnylonnL~._ .. ~~~.w_ .. _.. __ ' 1. 
BI.52.;7 ISIlI_ ,.do _ .l.rllcrmo.'''.'·.... . _..... __ a20 
BI5257A 15b 1_ do - ---- .-' 'l"n'nlll Ilster. - ··--·---·.... ----·i 210 
111525S 10 I Hoc. :13, 'I'. \I ti .. It. (\ g. i ['iolT{' ('Iu,\', 0·0 illcllos .... _.. _. 
B 15250 lOu I .du. "' _. i .l. rtlCCUUJstu ." .. ~-- .. ~ .. -,.. 30 
BI5aan 20n ::;e('. ~{.I, '1\ U :4., It~ (j B_ f tl'wo·~roo\'c POiSOll\'lltch _... _ _... ~ :IUO 
fit;;I.'}";, 2 ~ ~e~. :t: '.I>,S-,~ ... JL nE.. (!ntJi~lro~~hni(:j :~~-.iq r~~t... .. ~ ___ .... _ .7 
BI5151i I I ::-iec. ,M, J. ( ~'J H. n F.. hrnll(lros shah, _......:101 rt(,t.. ... _~ ... ~ ., 1.5 • ____ ... 
IlI.il.50 lu __do. . _ ,. . Uren! Hzuro ~nge (on shnleL _.~_ ; 8 
llJ.5:1:11 21 ~l\l!. 15, 'I'. 12 ~., H.-t E. Piern' "IrIY, fl-O ill('hes. ~_~_. __ ! 
BI5a32 21a _do .... Two-groj}Yp poh~on\.('tdt I ..... ~wioo 
HI.,a:!:! ~2 ~e(!. S, '1'. 12 ti~1 IL -I ro;, Pil'rrt\ ('Iar 10UIII, O-fi ill('!If:S_ "r 
1l15a:H 22n . __;:Jo. ... _ Two-1!roo\'I,\ poiSUIl\'C'I('h ~~ l"ifHJ 
B15a:W 23 }!.lW. 12, '1'. J~ H., H. •.J I~" Pierre elnj', O~6 Im'hes 
BI5:l:m ~au . rio 'l'wo·gTOO\'l' POiSOll\'l'wh 

_____ • __-C..__ 

I 

1117720 1 Cenler sec. 27, 'I'. 7 H.., It..i I~ .. ":pclII'fish 1011111, (Hl inches ____ • 0.2 ........ 
Bli727 Ill' .do. _._..._ Broom snllkewflcd" .___... _'" _.. __ .~__ 1 
1117728 2 1:47.( ('orllur St~c. 19, '1', \1 H., IL [) 11; On.'lmhorn shnly ('lay IOHm, 0-6 1. 5 _______ .. 

int'lil's.
nm211 2n i~_ .do ... _". _ 'l'wu-gl'ulJn.~ PUiSOJ1\'Cldl ~ .. ~ ...... ~ ' _____ 24_ 

llli7aO 3 I NlO fl'el sonth or norlhellst conll'r Niohmrtl sllllly l'lIlY iOlllll, lHi 1. 5 _____••• 
I SlW. ~m, ')" II H., Ie 5 I~. illchN;. 

H177a4 all ___ 'I(L _____ . .. _ J Broom snnk(nv(~c(L _~ .. 
Bma2 .j ::;\\' ('orner Sec. 10, 'I'. HI S., 11..1 E Xiohrnrn ~t()Il~' ('hll' -I,;,i,-,;;' (Hi 

Indles. 
;ll77aa ·In _.• _.do. . ... »~._.~ .. _.. _ .. I. r(JC('''U)S/l.'i~ .~ ... ,. .. ~~_"'~,,~ __ .. _~____ .. 

1l177:J·I 4(KI feet soulh of lIorlhollst conler I NioiJrnra ('Iu~' 10UIII, O-U illehes._. 1.5 
SCI'. I, '1'. II ;.:" H.:I E. , 

1I1.77:l5 51l +~ ... ~do~ ~ ._~_ .. _ . ~.. "nuiliweetltdcnd•... ~"~_. _~_~_~_,,~ ~ __ __w ." 

BJ77:lli °'11 i'5g t'orlll'r sell, 1, '1'. II. ~., H.. a I': :\,ioiJnlfll day ImHo, O-fi inches. 10 __ ....____0 
Blila7 0 _ ,do ~. __ . 'rJll'utgrnss, c1l'ad ..... _ ...... _.~~~I ____....... _ 
Bli7:l8 SO rods sOlll.hellst of l'IIst I:, ''')rlll'r XioiJl"llrn "'II~' IOIlIn, 0·0 illchos. _.. 12 

>;t'I·,7. '1'. 1.1 S.• I!. ,I I~. I' 
BI7i311 711 i do Broum .Hnuklm'l'l'd._ • _~ ..... ~ ....... _...... ____ _ 45 
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SELENIUM OCCURRENCE IN CERTAIN SOILS IN UNI'l'ED S'l'A'l'ES 13 

TABLE l.-Seleniw/t contenl of soils nnrl vegetation in ~V('brrLsk(l,. Soulh Dakota, (md 
Wyoming, soltth and southwest 0/ the Black Hills--Co II ti II II cd 

-------_.__...•...--.--------
I 

L8bo~n. , Field! 
Locatloll 	 ~I!llerillltor~ I no i

DO. • I ~(}il or \·fl~l\ta· 
.~hllln 'Inn: I 

D17740 S 	 : 500 fcot south of wesf ':{ eorner see. Xiol>rurn "illY 10lllll, IHi Il1eh,'s 
I S, '1'. 11 S" U.·j E. ! 

Bl7i41 Sn ~.do~ __ . __ ~M~"~~P~ ~~_"! Sagehrush. __ . . ~j ..... ___________ 

D 17742 9 	 I 500 [eel south of lIorthellst corner i Nlobrlll'u l'llIr loa 111 , (). n il1chc~ 
I ~CC. i. T. 11 R" R.·I .E. ! (1I'1ih cniorl'sCCIi1 snil"I. 

llli743 911 :.....do. .• ____ ........... __ •. _: Wrcllth IlSll'r 2tlO 
B177·H lib !.....do. __ ._ .......... __ .. _____ ... ,! 'l'wo·~roo\'C poisOIl\'Qt(·1t 100 
B177·15 ]0 i NI~~1 o[ ~I~U ~c('. an, 'J'. 10 ,s., R. Xiohrnrn ('lny lonm 

I :l :E. 
D17740 1011 ;.....do .•. _ ., , .. Broom snnkLlwpcd, 
13177-17 11 : SE ('orn~r s~cw .15, '1\ 10 ~.; H. a l~" Xinhrnrn rloy 100111. IHI im'h(·". 10 
B 17748 lin . do ... _ . 'rh(latg-rns~~ -lend 
B177·W 1'2 20() [Pl'1. Wl!st 0' northenst ('OrUl'r, XinhrnrH ('tny 1011111, II~ fi irWlil'$. 

~N', IS. 'i', HI ~ .• It. a E. 
BI'7i'~1 12n . _do .llflllfo 
1317751 I:J ""!{i rnl"Jll'r St,'{'. 12, T:~. U ~"I It. 2 It: CnUlpro_ rlny IUHUI. () Ii in('iwf\. !I w_ .. ....~ ~ ~ 

B17i5!! 1311 ...do .. RI"OCHll sllukrw(l(lll , [ 
Jl17753 I·! SO rods lItlrlh of suutheast l'Orll('r (lr~l'Ilhorn rillY IWIIII.IH ill('h "'. 1----.... sec, [.I. 'i'.!1 ~ .• R. 2 i~. 
131.754 1.J .r1o 	 (jrPlmitorn ('Iny Ioarn, 1· (i ifH"IJl'fL. 1 " I 

B'17755 14" ..do 'l'wo·~r(JO\·(1 poi::;oJl\"('{('h 1I0P!') " .•••••.••••• 1,··--~~._-,QO{··o-
IJI775H TW(j~gToUV(\ poj~OI1\·(\t('h (roots'~_ _ 
13 17757 ~~h -:-:i\!lt~~Jl'nersc( 2.1:'J!.-~J~.~,-li~-~·I.;'.~ __ · 	 ,i )~ ..._.. ~(jrl'(lnhorn('htj"lonlJ1.fl.~tJill('lw~ __ 
BI77.58 15,,: .. rio..... ...... .. Broom !'nnkeWl'('c1 1 1 
BI7io!) Hi :!f)(} rl'~t wc~t of ~ JI., rorner "'('(', ~fif (irc('nhorn ('Iny' ~--~:5~ :~ .. ____ .... 

T. nt'.• ft. 2 I, 
H17700 l(irl .do _____ ~ _.. IJroOJIl :;;nnkt.lwC'ed .. _ 
Bl7701 1i I l,tX}O r(~et sOllthwe~t of X g rOl'nl'r C'nrlne <'lny lOllln, (J··ii iu('he!' 

fo:l'f'.30, '1', U~ •• H•• !! E. 
1317702 l7n! do ., __ ". _.~. Brooll1 sllnkcwt.'tHi< 

H1770a IS I N 14 ('Ol"lIcrs('('.I, T. 111:'.. B.• :! E" Carlik' ('Iar lOllm, (). li ilH'hr8 
BI770·! lSIl t·. _do . __ Ilroolll sunk(lwl'(~d 
1l17i05 1H t Ccntl'll' :-let', l:~. rl.'. 10 S., It. :.! l~ ':\,iohrnrn ('lny lOUin. II fl iJH'hes 
n17766 Aifulfu... .. 

" HI7iH; ~gll !-('l~ll~l~r- sec.: ~:1, 'i': 10 :~':t it. 2 I~ Xiohl'l1rtt (·llIy.ll-li illrhe~ ('oil,,· 22 ( 
\'Iall. 

Illi,l;!; 201'\1.....([0. .. ......... .. \\"IINllJ.!ra~~ " . ~ 

13177011 2t [\;u..t.::t 1'·1 ('Ofuer SC('. J.I, '1,\ 10 ~., It.:2 ! Xioltrar!l dnr 101lm. IHi irl('lte~... ' 

E. 
BI77ili 21 :.... flo ..................... .. Xiohrnrn (·hulk. Ii ., [('('t . 1·\ 
Ill77il 21ft' dn _.. _. ___ ~ .. __ ... , Two~~roOV(l jloi~olln'I('h 
B17772 22 ~ t.1 (~OI'lwr ~e('. 1·1, 'I.'. ]() S.• ]t. 2 g Eninr"~l'en( depo'it . 
Tlli773 22n; ...do ~_ . _.~~ __ ~ _ .\1I(U(' lind ('ilIore,,',·,,' materinl. 
1\J777·1 2:i I 700 r~(it ~olllh of XE (,OI'Il(lr :O:l'('. I.i, : Xiohrlll'!l rlny IUllm. II r. ill('heR

'i', III ~ .. It. 2 i~. 
Al/iill 2:~u _ do . _ .. _ ~ "~r(+ath U~ll'r _ . _ 
Illin(j ~·I N\Y ('nnll'1" ~l\r. 2~, "1\ JtJ ~ •• f:t. !! g f :\ioiJrUl'll ('lay loam. 0 Ii itwht's ,'j 
B 17777 !'!·In . do . (il1l1lwt'~'t1. d(':HI _ .~ 15 
lJ 1777R ~5 ! 500 f('lIt I10rth of Ell ('ol'nrl" ,st'{', W, Xiobmrtl l'llI)' IOlitn. " II irwill's 

T. LO ;;,. It. :t E. 
B li7iO 25n I do \rre:uh a:;tl~r. dcnd , ;lIJ 
lJl7780 ~{j ~ 5{)0 [p(ll fio;Jth of ~E (~orm.-r~t\(·. in-I' Xfohrara ('lay IO~llll.lJ. Ii illrIH'!

: T. III ~ .• It. ~ I';. 
BliiSI , ~On 1" . do.. .,... - ,,'rC!llil<L,tcr,II,>,ui
BI7782 27 I~l-l {'orm~r:;N', LS, T.lU ~". H.~ 21': Xlohrara clay IO~llll. u lllJl('h(l~ 
H177Sa 
131778·\ ~Aa 	 .8'~-4 ~!~;m~r S~(': 'l'St 'I'. 10 A.,"li.-~ I~ ~~; ~)~S;I~~~~~~:~l~~()I~:~\\il~'i;ll<;~\n('I;l'S
lllT7S, 2Sa L~. ~c1{L _ , r 'r_' T\\o&~roOY(l j'oi'4(1I1\'Nl'h 

B177S!; 28b I'.'" .do...... .... -.. . Corn .... ... 

1l177S7 2g NI~ eorner Sec'. 2U, T. HJ ,s., H.. 1 j~. J ).;ioiJrnrn (lln\' 10:1m, (Hl il1('he~ 1 i~""--ioo' 

B1778S 20a 1_~_~~c1(} .. ~ .. --. '" __ ., --~ll 'ewo-f!roovciwi$:ol1\'(,ll('h . - ".!~.
""_'_'"r_' 

nt7780 i 30 If' S'V ('ornQr set:· 22, '1\ 10 ~'I .B.• I j~, Xiohrnra (~lflY IOllm, n.. ·(i !Hehos ~~.5 
1l17ioo :iOn ~.. ~d(). ~ .. t OUlIlwcNI. dead ,so 
11I77UI 31 I::-<J I {'orJler 50('. S. T. III t' • It. IE, i :\Iobrllr:l (']11,- 101lm. II 0 iJlch~s 
1317792 ~ln 	 ~~.~~du _~_~ ~~ _ ___ . OLll1lwced ~~_ .-. :i:lo 
111770a a2 "1500 [e\H south o[ (~entel" SeC. 2.,';, '1'. U :\iohrnrn (IJay' IO:lI11 t o··n ill(·hl'~ __ . i 10 

:", H.. 11':.: 	 '_"l()T

Bl770'! :J211 ~~~'ffdo~ __ ~ ___ "_.".~ .. _ ~.. .. - 1 'rW()~J!ro(J\·t.! JJOiSOIl\~etl'iL_ ..... _~.~~ .. ,_~ 
1317795 3:l ,500 feet cusl 0[:-<\1' cor ncr S~~. 2i, ; Xiohrnru ('Io~' Imllll ............... ' ·1 I' ....... 

: '1'.0 S .• H. t I,. i 
1117700 3311 f" do ,.. ........ .. "'rcllih lister ..........----.. ........ 7 
1317707 ~.I N":" ('(;n~cr !,(,(', 271 'J'. HI R., H.·I g nr~rn;h)ru. (~l[\~: ,1om~1,' l!-O iIlChO'''~~tl' 2 i~".-.""": 
1317798 .14u .~ ..do .... ...... .... . .. i II o·groul 0 )lols<Julc(\h .......__ ........j 6 
1l1779U a5 J gh Corner se('. 28. 'l". 10 S., H .J I~ ~~(lJltlJ!tl rf11or~srllnce_ ,,,~ .. -- .... -- .... i ~ _~_ .. ~__ _ 
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14 'l'ECH:>:lCAIJ Hl'LLETI:>: ,i:30, t'.~. IlJo]!>,!'. OF .\(mH'l'llITltID 

TAHl,E 1.- "Sl'leniulIl clinil'1I1 0/ .~()il.< IIwl l'I'{Ic/fllio/( ill Xr/Jrf/.,kn, Soulh /Jnkolll. nnd 
W!/litIlinl/, soulh IlUrl -'IIII/lIII'I'RI (~r lIll' HIt/fk ffil/.~· COlltinllc,{ 

;-':I()fll~\In ('III'",!,Y WY(J 
----.---- 

":(')£ll1iUIJl 111--

L()('ntjcJrl 
:-'011 fir \ ·Pf.!(lW· 
,hall' lion 

1)11 I":': 1 ... 

1II,,;j·1n 

111,':141 
IlI;;3-1:! 

1I1.'';1I:l 
11 If.HI 

'2u 
a 
a,t 
-I 

1.fi mi1~I!:, ~outlI o( \\\""011 l't,lJuty
lin(l, nn r :-{ ".~, 

de. 
·1 lI!!i£''' ~oulh of ''"P''1011 ('oUnt}' 

hnt'. lin l" .'" ,:;. 
do . 

Ii mi1llt-' "'lluth of \\"(1";1011 COIHlf' 
lirw. lin t·:.: 1.\;,";, 

I ·r;J1.~ \~ \'flfl 

Piflrrp ('h!-' lo,uu. 1I·1i lIwh£',"\ 

1,111'111<' 
('Jay :t.lhJ\ lum. ,~ f: inC'hl.'s 

P. [L iii 
ff.,"; 

/J.. p. 711. 

7 

11 ".Hii 
B).'h~m 

·Ia .tIl . 

1 mile wIrth nf junt'tion or l" S h 
anria;, 

T\\t'·~(lU''''l' (l"j",uU\'cl('h 
1'J£,ffP (·lay.. n..(~ lrtt,hl.l :' 

15 

1111»1, 
Blol'lI 
111,,),0 
1I15H,1 

.'in 
I 
hi 
111 

do 
.lUlU,Unn (If 1 ~ "'fi and V"I._ 

110 

do 

"l. r'Ut mll,IOU!. 

Y('llo\\ :-.Ilt loam. II Ii JO(·h(·... ~ 
J:.rfr.lt;lllflot '~tJ' 

do 

500 

i'i' 
~ 

11151;,2 
1IJ:'31' 

11J:'H!r 
BI[,1;;(1 

11' 

'in 

do . 
alln IN\1 {·~t,',t of jtUll'tiol1 of r ~ ".i 

"n,l I'. 
do 

1:'10 ('l\l \\Psl o('-:0111h Jhkntaiirw 

dll 
.'\JObrllra dH~' hnIn. (J-lj inc'h(', 

.~I~lUlp~-l 
"ior.r:lt,l daj.. II I; int'lw 

2.j 

371J 

1l1;':!51 i;\ rlf' r \\' ,·;..:rIlO\,(' IJ{Jt:-'Ol)\ lil ('11 :no 
1115:1f>~ :!.:! mill':"'l"outh uf jUlH'tlO11 of' :..:: ~.~ Pil'lTi\ ... It:lh, • ., Ii U1('}U,~'" Hi 

:111,11, 
BI:.;J-,;J ",,1.1 tlo I ilJldpllPP,l 30
BJ.-,;J;;I u t ulItl1:-- "'lIuch nf jllm'non flf C ;--; ....;, I'I~rn' l'l"~ hUll. Il Ii 1J1I'h~,. • ,j 

"10,1 h 
HI:,;)"" Va 110 \\" twal ~f'h:" 15 
1l1fJ3;jli W fi.:; mil('~ !'ItJuth of junto/II uf t '" b p!prrt~ fob} ~ II I~ weiR" ~nlf Y(lce· H 

au,l .....::. I:llioH 
B lihl;" II :, mil(~~ "'OUt h of 1nll('iiol1 f~r 1 :-: l·~ l'iprn1 d:ry loam. n'HHU'lw~ 12

awl "J,'"' 

ni.j;;_~,'jtl IIi< do !"<[aIlh'~,l
1l1,'\:J1i1l 12 !!IIIUp", ~outh of U(,lt Blr¥l. tin t :-'- ......"', f'it'fn' ,oh,~ +·nt' ,. t~ lUt'll(1" 

II E",'IIl" "111':\'1'). \\ \'Il, 

Jl1r.a!l~ r.- '.! flljJP" nurl h Hf 1. h(lfntoo. oil.' .~ O. J 
:lit! 

11I:.W.! 1,,, dtt '1 \~il~;.!rUtln· IHIl"(Il1\l'Il"t 
BI~H; I '2fi\ at ~ tuill· .... outla-.t. ... ' Hf r 11tuI1 (frallt>ru~ ..li~lhl 
B1,;:J,'~ L~ t; u,;h''I. ~ul)lh\\(,,,t *,! tJ"l;!P Pif'rn' ,haI~ ('b~ In,I-!1l. II Ii llH lit.... 
IlIM\!1 l:ia du I',nrv,l..wr 
Jlfi:ll' I·:~'a I:! milt· ... 11Ort}..,,, p~j of :'\p\\ f "Lstlt., ·r\\tl~~r(U)\t. I IlJ\!'-flll \ ('f('h 
Bfl:ll!f 1-:2, Ii milt·.....outh\\ ll..:,t of \,(l\\ (":L... tlt· Pwrrf' 'Ola) ~ IJ II mdw... 
Blbl~tj 
BI,;l~li h':l';J~:: da}. L! :!1 ,11<'11(',..,

111:.1'0; IJ,'tPTr(' ~·la~.:!t _if~ JIll'Ilfl ... 

IlI"I'" 1.... lnk••S'~ -1'- lIltoitP" 

nt.1jl~tl Ja ~JIJ 1 _rIll ,"prll,,;'luIiJl 4 

In:i!UII Il, du '"111 1 Il'utlli,',1 \ I'!.!t't'11 hm 10 

Ill'-"II It, do \\·lWaI;.:T·l ..... o 
BlfiH/2 " :-:iN'. U~ T, ,11 ~ J l{, f~-j '" ~oil ~IU F(l\ llil1 furtha! IHn. n·(i 

!Uf'lw:-. 
lH:;W4 I ;-:er"..Ht_ T lr~.\ It Ii;! \\ Bru", 11 ('b.~ lo:ltu. H W Ul{'I1"..,
HI;;IU;J au du .1 rtla IIW,IOJ.I{ 1 top .. r,siJ
BI5IUlA ,II, do > I mCt'mo.I{Wt· root!'< 20 
1115.%[ I:!a ~lmilt,·;-I ...OlHhfJf I«\I{ Bird,on t" :-:.~••, T\\o·':!f(IOVC' }J,n..-ou\ ~I('h 80 
1lI,,:!f:! 13 It H1i1l'~ ..Cluth of Hl'fl ILed. on I" ~ Pi('rf(~ l'la~' hl'tnt.. 0 H jIll'he, ... 

\oj"', 
1\ 1,,103 la" tit! 'l",\tH!fWJ\ t· IJut"UII\t't"h 60 
m:;:!Ii! H :1.,' IIllh~" W(~ ... , of I ~ "\ Otl Law'I' l~H'rf(' (·ta). !n:ult, U Ij irwlw'" 

(~rt·..k ){oall 
BU':S(j;~ J.Ja do BrClfllli ..na!;p\\t'\'lt 15 
fll,"';IC,r. I:' J. 1I11h'!oi \\['.... 1' of I :' ~;j. fHt LatH'(~ Jlj!'rn' i'ia)- II)~Uh•• ! h HH'h(';o.. .4 

l 'f{'(~k Htnd 
BI(~!1l7 IJa do T\~n-.;!ro.)\t' 1'1I1"'0!!\I'11'l1 450 
filM!" \ ,'" ;-:il'('. :ifi. 'L l:. ~ ~ H" Ii:! \\ .1 l1W~!WIf'U n.vilt ._ i. a ________BU-':-{fh, r. :i:; mih"-, ..unth of ~·(-v." ('a~tJp~ lJU PWrt't' t'h~ to'uu, II 1; illPht.':

1 '" ,r.. ......1tin" 8 



SELENIUM OCCURRENCE IN CER'l'AIN SOILS IN UNITED STATES 15 

TABLE I.-Selenillm. conlenl of soils and tlegelation in Nebraska, SOllth Dakota, and 
Wyominll. sOlllh (Il1(l southwest of the Black llills····Oontinucd 

WE8'1'():-;' COl'S·I'Y. WYo. Continued 
. .... _...-.__._-----~ 

J.nlourn· Field 
lor~ f,itC'l1liOH .\lutl.-rial

flO,
110. 	 :4oil or \"'eg(Jtu~ 

shale ,Ion 

/'. p. m, }'. p. iii. 
11153.0 

Bl5JOl 
Ill5372 

r, 

On 
7 

! 

I 

5.S mlle:o' "inuth or ;';ew ('~I$tl(l, tHl 
1 ,"::"fi 

.....<10 
"~ew . (;""tle. ; utile:- '<lulh of .. n 

l' 8~;i 

1'1~I're ['lar Inurn. IHi illrhl·... 

TWO-J;!fOOVl' puison \'et<:,h 
PiNt'(' ('Jar lntllll n r. htrh~, 

2 

50 

Jlt.-~m 
111;;'1.4 

BJ53;;. 
1I1t..1'/: 

7n 
S 

·~n 
II 

do. 
('u:;:t1e, on10.5 mile' 'outl, 01 S['\\

r ;1.,.'. 
,.hI 

III mH11:-> south of :\t\\\ ('0..:(1£1. i.l; 
t· :-: "'I::i 

Tw()·~roo\·(l poi~on \"t,ltch _ 
Pit'rrl: ('lay lonlU. {J.. lic iu('ll('~ 

('ralywPl.'d 
:\iohrzlrn ('la~' lnam. n·1l inrhl's 

.3 

.1 

40 

III,,:!;. 
1l11i~" 

Bl:)a7~1 
IlI."Nt 

11l:';N 
H1.',1.,2 

Uu 
HI 

IOu 
I:! 

1211 
13 

do 
17,:; IJ~ill'''' "'oull! "r ~ll\ ('a:-:;tlp. Ul~ 

l' ;' "';, 
du 

2.7;i HIi1t'S \\tiS.t of I' ~ "'I,i, u:l 'lor· 
ri.'<')' Tr!lil 

do ... 
Ii .•"'; milP" \\P:ot uf r· ."" ';'. on .\[orw 

riser TrotH 

.. I. ml~ ..muritll.'ti:( 
'iohrura ('lay loan., O-Ii itlChp-" 

~Jount:lin fwnt"{('lJI1JJ) 
Pil"rrp day loam. n· ti indu?,.,. 

P'1fQ a:-j ('r 
Pit\fr(' .1'1:1) luatH, II Ii Uwll('i!

., 
1.5 

1.:"1 

20 

~."i 

IH."~'>3 
B!'i.'lS4 

BIf'ls.i 

I3n 
J.I 

14. 

tIB 
I·L :.?5 ruilps W(ist nf t· :..: \;" oH \lnr

ri:';llY Trott 
du 

P'\fn 'l"t(· .. 
Pf(\rr(l ('lay' ]o:IlU. 1I·lj Inc.-lie:.: 

\rhl·'llC"rn....,~ 

,·1 
110 

2.i 

TAil],]') 2. --Sclutil/III ('/lllt!'nt Ilf miscrl/ll1lf(}1(1< .<llIIlpll ,< IIf soil (lflril'ellelati(JI/ adjacellt 
III 11,(' l3lrlck f1ill.~ 011 Ill( l/lJrlhll'('.~I, I/Ilr/h. find ra~/ 

r.~hnr,,- l'il·l.! 
Ln(~ltino 	 \Il1t~rial!ur}' nu nn 

,:-';I)il.. nr \ \lg"llta" 
~h'll(1!,\ tion 

BIr.I!H tt:. lllllp north 1( f'oUllt~ JUl('~ hr, 
t· " :!llj 

Bl;';i~,t hi lio 'I Wn-:;:f!IIJ\t.' p<'l ....uJln·lc·h 
111;'3!11> II, 'til P'trr~ "l"-tt'r 
B lfi~l~I'j :2; UU!{'" Iwrth of ('lIlltJt;. Lfll'. qI, rH'rr~ ('by ioam. " I~ 111('hp", 

l "21J~ 
B15;~!J'" ·lu t'\\lt.~f(l(l\t'I.IHII~UJ1'PI(·h
1l,,,;O' tl Huh·:- .. ontlw· ",1' of \); ul.t Pit'rn' t'hv ~ I) ·liclJll'lw:-I 
flmo.'A I .. \1('('·1 :!r,;":--p!,< 

(' \ Hl'EH • 'Ill \ '1'\, \!o:'\T 

Bt57:!:! ;Jli nnles"'(JII{he~l .. t of Hro;ulu.. TWl}""~TU()\'f.1 pohoo\"(>t{111 ·160 
BI~i2:1 do , .. "t:llil~ra.. . SIlO 
Jl02U2 4. milp.!,\ PrJ!.'\t of Hld~e Pi[lfn'" (·1.ry. n·1i mrhl\' tJ.4 
B62'J2A . . do ..... . \1 h~d gra!'>:"ps . (I
JlG:?!!;1 12 1l111~, ~a't of Iti<lg~ Pi('rn.' da~. fl·f; ult'he'" 
B6~'94 du "';acllbrll~li ~, I.~ 
RQ2'J4A i mill'S north or Eli 'l\\'n-~rouve p()is[}ny~t{'h :,1lI 
IlO~'9, ; 1I111('~ nnrt}Jp:l.;ll.r .\lz.Hta ])il1rn' ('11.1~. U..,tj iurhcs 
IlG2l)S du . TW"~f!:ruon' lUli"'on\'t)t('h ~OO 
BG2'J!! 13 lJuJes 110rl h('.tl.'''l o! :\11:uh du , :.~/O
UG:lOO Ll ti mil('~ ntlrth(l:l:->t nf ,\bath .\ lIuYiOlI ,uil, {Hi I1I('U(',
Hrj.101 dn TWIJ..grnnv£I; poisUn\'rtt'll 

II 
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TABLE 2. -Seleniu.m content of miscellaneous SIl1ltpies of soil and vegetation adjacent 
to the Black Hills on the northwest, north, and east~Colltil1ued 

I3l'1"rJ;: COC"X'fl. S. DAK.I 

I I fielenium In~' 

Labam. 1., Fie!" ',' . 


v Locntion 	 ~\fllterilil'" -. ~I 
tory no. j no. 	 I Soils or Vegeln. 

_~__I 	 . ,.~hn!~I_~O~ 
! I ;P,p.m·1'.1J.m.

1311534 I; :;\I"rornerser.I5.T.lOX.,R.4E . Pierre clny, O-f,inrhes,. O.i .. 
Hll.,35 la L... do ................ , ......... \ Corn (enrs •. , ............. , •.••. " . 0 
ll~ IIII'!!'! 2 i XW cornerS~l', 29, 'r. 10 X .• n. 4 E .. , Orm!ln ClllY, ooon inches........... , 1.5 1.'. 
;) ., u 2n 1.. ~~~ .. _dO_ .... ~~"'~~ .•. _~~ •• ~~~ .. _ ...... ~~Ij Astrugalf18 (SP?)."~~~ .. _..... ~ ...... ~~M I.~~~~ ... ~.. .. : 

BI0382,\ 3 I X\\·corner;;cc2i,T.IIX.. It.1iI': •.• 1'IerroCIny.D-6Iuche5............ : I." :.... .. 

1310382 3n: , ... d.O. .. ...................... Russian.thiStle................... '........; ~o 

B 103i4 2: X g eorner "N·. IS, 'I'. 9 X., R. 11 E ... I Pierre day. 0·6 itlehes.... ., ... ... 1 ! ....... 

BI03"1 2.11••..•do. . ............... , ..... ; "'routh 3sler ... ,......... ......I........ 80 

1312331 1 j XEeorncr'~\·.;!r..'r.9X .• H.5E .•. ll'icrrerlarlonrn.0·Oinehes ,1.5 '......._ 

BllMO In! ... ,10 ....................... ' AslruYlllus (sP~) .. " .........+.......: 235 

B10335 7 Il XWcortll'r~\·(·.36.T UX .• H.4E... Ormnncit,y.D-IJlllches... 1.5\ ....... . 

flI0333 5 .....<10 ........................... Wildlcttllc,~.. ......... .i "1' 30 

1310334 i Ii ,.....do............................. Alfnlh.. ......... . .... .. 1 16'" 2 

1111530 ....... 1 XW ('orMr '"c. Ii. 'r. ~ X .• H 5 IL .. Xiohram cllllik /.tInweflthe,·eoJ.. , ...... . 

1111;;311,\; 	 ! rio .__._._ •... Xiobrnrnrhnlk ,,,,enrhered) 24 . I ... ."j 

::-n:AIl!~ ('0(";0.:'1''1', S. DAR. 

UIl5Z'l 2 'XWc()rnor~C('.I.'I".X .• H.5E .. ,) Pierrerlnv,O·Oillches(irrign(edl.j 10 (........ 

111l52~ 2n ' ... do .................. 1 HlIs,inll·tlustle .................. :........ , 3 

BI0S:15 3 ,,\\, ('onll'r sec. II. T. 7 X., R. fl g. 'Pierre ('Iar, 0-0 Inches Cirl'igntNl): 1. [, t........ 

UIOS:}H 3n .-~.~_{lo_ -----~ -~-""'.~ .. -- ... ~~. 4~ ~\\·cC'tcluv~·r._. _......... "- "~".~-~-"l 1 

BiloW I I XE ('(mll'r sec. I. T. 7 X., R. 7 E .. Pierre CIIlY, 0-0 inches (irrigUled). I ........ 
1311520 In '.... du."" ...... " ................1 HnbbiLwec<i .................... ".,."...... 20 
13I17i2 1 II X.E- {'orner );(.1{>, .s, -Ir. j ~" R. j H".. Pi(lcn' Chl~· loam, O~U inches ,nOL ~ 3 , ..... ~" 

irrigllled1. 
la ,,,. ~~do.> _"~ .. ~._.~" __ " Gull1w~e(L.~_.~ .... d •• ~. 40 

,FI" . ~oc. II. T.:l X .• II. V F. (lllll1bo 5011.0-0 inrhe~ 
'.F'IH.( .....10. . .. ........... "UfaIr'L ............ . 
i F31 " 111110" Illlrth (If \"lown,'lti. Oumbo ;oil. U-il Jnrhes,
! 1'31:. '. 11". . ... .•. 1"nldl'nUlled pbUL.
l Far. :" milt.':-- northeO$l of t 'ndl1 rwnotl _f (jumbu soil, 0-6 inrhcs Ui)1'3.,,, i," ..do . .. i \\'henl!:rtIS$. 

1 __ ~~____...... 

IBl35IU flU ,sP{·. :!ii. T. :! :\ 'i H.. Ij I·: Pil'rre ~0I1, f)·-fi itwiw:o' "~.,.~ ~'''~.''"J I ,........ 

B135l!lA )J i\C'd gr:ls~es. __ "_._. ....... 1 

BI3fifi, 199n ' ~('r:WI. '1': I x,: H "i·;. Pitlrrl) ~oil, 0·-11 i'1(·11'::' I I........ 


, __ .. ~ __ I 411l3ii,O lOCln ' ... fin.... . . .\lfaU:t............ .. 

Hlam" B : ~('('. 17, T. 1 :\" H. tl E. PH.'l"rtl soil, U G wl'h(l~ ~(J 1.......2 

Il 13 ",> 11:1 •. ,1o. . __ :'\Uxed trrn.~~l\S .. "._ 

1l13!),,1 ~l\(,'. :l::l, T. 1 :\' d J{ ~I I~ Pil1rr{\ soil, O~11 illdll~:-< 1.5 : 

IlI3;1 I do • L"ItruYlllus (Sl'?) _ 


1I131~1:1 :-if'". fi, T 1~ • "i( !I E PI(lfl"l\ ~011. (\ Ii uwltt.1f, '.! 

Bl:lr.:J:I lilL _V~l((lgflllls I!'>P'!' "_ 

IlI:Waj liu PH'J'I't' ....011. (}--lll1l{'h('~ 

ilI3,,:}i do _" •t.v.trugawR I~p!) 
 u.iB15211fj .Im;!,'" (·n,(.,f Rlpld ('jly ,I fthtIll0:W,'( 


BJ5~li7 110. l'.IWlpli()l1~tJ.!rowinJ.tllllcll-1' 1."I/ru
y(l:u~ 

HI:;:!,I :lb If, lIIil~" P!I"t nf Itllpid (·il,·. J>andeJioll<'; IiI) 
BJ:j~7~ :H' ',du, . ~,~" ,".... .\JlaIru ..... 
Bl,ti!?;"·j .'ia 1.~rl':!1l11h\s."UlJlh(l·l...t or Hapid {"iLr .. ~, \" (J1111~ Whe:ll .• :1 

(T"fl~H l'Ol·;o.:T\·. :-:. 11.\1-(, 

jU ~(I(I. ::WI "r. :! .:'., H. s 1';_ Pit'rrc !'ioil. o-u iJH'lw.s.. 0.51....··.. 
7t1:1 ,Iu .\lhed gra&;e~ ___ ._ ..... 0 
If ~e(·. ad" ;f.:! :4,. H.. '" g P1l'rfl,1 soil, J-6 jlll'11l'''' 4 
7itt. du. _ ._ llutr"lu ~rus"....... ... 
1O~ 1'\'(', I, T. :l ~ .. It. ;, E i'il'rrI' 501i. 0-11 illl'hc, 

U~I ~(W '''', T.:t ~ j It..~ J.: do ... ~., .. ~,~,_ 

!.mn .... do . Al[:,1I" .._...._ . . .... 

1. ~I!('. 1~. '1"'. Ii ~.~ It. "; 1<: 1!"l'k·!!rtly nl1l1yhllll. O-Ii III('Itl'S •• 
2n ) ____ .<10 _ _ '\ uung wltcutgra~s ~ T~ • .. ... 

Ii ,I :4et'. 2:1. T.;) ~ .. It. s Jo: Pirrr~ ~hnle~.•. 

-: "" I ~hl :-;Iuhrarn I'Imlk 


http:uwltt.1f
http:I"rornerser.I5.T.lOX.,R.4E
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The soil survey of Shericifw County, Nel)]', (8), shows fL small arcn 
of soils derived from Pierre and Niobrara shnles in the C'xtl'om(\ 
northwcstern cornor of the cOlin ty. The soil mfLp shows that the 
area is pfLl,tinny covered hy Rosehud soils and h~T r011g-II, undifrorc~
tillteci lnnd. In slJ('h Ill'ons the slll'fne(' soils nre l11uch n1lxcel, Iwd It 
if:. not to 1)(' ('xpectipci th n t shnrp difl'C'I'OIl tiatio/1 hot.w('ell selC'n i/'e!,()lls 
areas u nd nonsc,lplIiJC'I'OIlS HTpns will hC' fou nel. 

Tn fig-Ilrc 2 thel'C' is illeli(,HtC'(\ n. slIIilll dorM wilC'I'e Niohrfll'n Rhnlos 
are C'xposed, Iwd in this Ill'Oll till' soils nnd v<'gl'tn.tioJl IU'C' st.rongly 
improg-Iln.ted with s('loniulll (nos. B152:3:3 Hnd B152:37, tallie 1). '['his 
district is indicHtC'd h~T the IUlnl~TsC's t.o he II potentinlly sorious SOlll'ce 
of unimni disturbnnce hy the se\C'nillm ('ont.ent or the vogd,otion. It 
is niso 10C'ully I'p('ogn izpd us toxic, 

'rIle nren in Dnwes County, Ncbr., I'cprescntNI hy tho sll.lllples in 
the second seetion of I;nhlp I, is illcliented h~' tlH' soil rnnp (!) to ('011
sist lnrg-ply of Pierl'e soils dprh'pci fl'Om Piel'l'e Hnd Xiohl'Hl'Il shllles, 
I nC'lllded in this !lTen, howen~r, un' smnll spots ('onRisting- or soils 
<lel'1\'('d \\'holl~· or in pnrt fl'OlJl ('nJ'lill' shnlC', Brule l'll\.~', ILnd 0(;11('1' 
lJlemh('rs of the ""hitt, Rin'I' fornl!ltions whieil 11m eithc!' lileking or 
low ill selpniul11. It is doubtful wlH't.ilermol'e tlwn very limited nrons 
('OnsiRt wholly of Roil deri \'cd 1'1'0111 seleni f'el'ous sOllrees. 

I n till' llori;lwuste/'ll s('etioll t11('1'e is n dC'finite outel'opping 01' Nio
brHrll shflles with ('onsequpnt high sl'lcniull1 content of' hoth soils and 
\'egeto Lion (field nos. H, I, find Ih L The samples in this (,OUll t~T W(we 

for til(' mORt part ('olledecl SO elld~T in thp spring- thn.t, eith.er no vege
tation 01' only thn t which wus cleud nnd leached ('ould he ohtnined. 
'1'hl's(' Slllllplps ('ontninpd little 01' no selenium, IAltel' in the bulletin 
it will Ill' shown MlIlt <i('ud vl'getntion \'CI'Y I'npidl~' loses its SC'IPlliulll 
cont('IIL (p. IS), A Iit.tlp IniPI' in tlH'senson (In.to :\fu.yl n fpw samples 
of grt'en vegd.atioll (nlORtly SP('el(,s of ,·1.~tr(/{/(flzJ[l) wet'C obtained, 
Thpsl' showed tiln t (.h(' nOl'11uLi. (,Oil tent of s('loniu III 1'01' thl' Ynriolls 
spec'ies cOl'l'cspon<is I'Ollghly to tl1(' splenillnl ('oniont of the soils. The 
spe('ies .:1. miS801lril'll.sI,'{ WIlS low ill selcllium liS (·ompu.I'l't\ with either 
A. 1'(Jl'em08118 01' A. bis'lli('([tUR, ('cwtuin othpJ' sf)('('ies of' Astr(l[/tli1L8 
uSlluJly show little tend(,ll('~' to\\'nl'd nhsorption of S('lC'lli1l111. 

OV(,I' the g-t'l'ntcr pOI'(ion of tile Dnwcs ('ollnt~· oren tlle selenium 
f'ontt'nt of tlH' soil is helow 1 pllr(· pel' million Ilnd in. IllHny pllwps 
helow 0,5 part pCI' million. Soils ns low ns 0.5 pnl't pel' million will 
1'('n(\pl' j,oxi(' onl~' plnn(.R hnving- ex('C'ptionnl POWpI' of selenium ahsorp
t,ion. .It is I'nnsonnhly ('ertnill that till' ()I'llillill'~' forng(' plnllts HI'p 
usuillly !lot lIighly S('(Pllil'l'l'OllS. Suell. howe\,<'I', is no[. HI\\'II)'S (.lIP 
('liSP, Wh('I\,Lgrllss nIll! III fill I'll SII mpl(,s W('I'(' round wilich Wl'I'C' toxi(', 
ol1e o/' 1,11(\ 1:lltl'r lIot-nbly so (B 1453R). Onp pl\.il' of sfllllpies on nn 
ilTiglltcd !Iron (BI4H2B und B14H30) IU't' 1;0 hc pnrticulndy notod, 
These sumples W(II'<' ('olledpd by t;i1e wI'it.el' IInci \\'('I.'C' definitely under 
il'l'ign,{:io11 ('oncii tions. 1'\0 ill f01'111 11 tiOll is II t hund wi tlr I'('/'(,I'on('(' to 
the length of tillw il'l'ig-ntion hns heen 1IsC'(\ 01' to tl](' (']11I1'I1('l;el' of the 
irl'ign.t.ion wnt.pr. 

The nr(,11 l'l'pl'l's(m ted h~' the snmplcs ('ollC'cted from Sioux C'ollnt~' 
('olTesponds tiO tile IIl'cn ('overed h~r Pierre >-.oils in (;lIe soil SIll'\'ey 
repOl'1 of L1mt ('ount.y (lin. lnthis H1'OIl. in(e1'l11ix('III'e of "-hite HiYe!' 
/'ol'llIl1(.ion mil teril\.ls is fl'eq IIPTl t.ly ('\'i<l(,11 (. /I nd ['ollsidel'u,hlp portions 
of the soil may Iw I'egal'(lcd lIS c1crind ('i1ieny from tlwse sour('cs, 

74~HW !16-····-!{ 
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Among the soil samples examined many hlLve It selenium ('.ontent of 
more than 0,5 part prl' million llnd HI'(' ('.ons('C[u('nti)' re~Hl'ded HS 
cfLpable of produ('ing injurious Y('getation, Thn t toxie ye~C't!l tion is 
produ(,ed is indi('ated by the sltmpies eXlll11inC'd, enm tho\l~h they 
ILre rcintin'iv frw in number, 

One g-J'olliJ of sllmpi!'s is of plLl'tiruilLl' intP1'l'st, Bl:,)27i. (toble 1) 
represents It floil to the depth of Ii ilH'II!'s in whi('h II Rfllllpip of two
gl'OOVP poisolwekit WIlS ~I'o\\'ing, Till' soil hilt! II St'INlilllll ('Ol1tt'llt of 
l.ii PILJ'tS pCI' million uncl til!~ poisonvekh of !iiO pal't,s PPI' lI1illioll, l'lIp 
first ineh of th(' soil <,ont-nined hilt, 2 Plllts prl' million, lind the ol'glllli(' 
dehris upon it, I'C(lI'('s(\nting the somidcC'fI)'p<i \'('gdn don of til<' prc
violls senson, <,ontnined bu t 4 pfll'tS 1)('1' million, This rein tion has 
,shown its('lf to he geneml. N lIlll('I'OllS OXHlllpl('s show th nt th(' s('l(,
nillll1 of Ilil'-dl'i('ci y('~etl1tioll is I'('n(\il)' knched Hlld l'etlll'II('d to th(' 
soil whnn tll(, plnl1b; iU'(' IlUlc'PI'ni;('d in Wllt(,I' 01' 1lI'(' d(,lld nnd plll'tinily 
deelly('d, 

'1'11e l'illl11plf's 1'1'0111 Rhlll1110n nnd Fall Hiyel' COllnti('s in SOLI th 
DfLkotll I'l'P"('l'i(,lIt th(' III'{'U'; shown in figul'l' :2 liS ollkl'Ops of Pic1'l'(' 
Hnd Xiobl'lll'f1 shnll'';, i\o ddllil('d soil mnv Iins br(,11 nllld(' of tlH'sr 
nrcns, Thp I'('('onnaissnn('l' SlIlTPY of W('St<'I'1l SOllth Dnkota (,1' 
sho",s tilP SUlII(' 111'('IIS flS d()lIlinnntl~' of tlil' Pi('.I'I'e typr, The f!I't'atl'I' 
pOltioll of til(' Slllllpl('s W(,I't' ('ol1('ctec\ in Inte ~[IlY, IIlld IH'IH'(' v('gptll
tion WIIl'i 1'('ll(lily obtnillllbil', In );'0 \'PIII]) el' ndditional sllmplrs wel'(' 
seC'ul'NI ill ol'df'I' to preSf'llt t\, better pi('tul'c of' tlll' 111'011 of );'iobl'l1rn
drl'ivpd. soils north und west of Ardmol'e, Th(' out('t'op of Xiobl'lIl'H 
shnl('s in southwestel'llShHIIllOII ('ollnl,~· pl'('sents n smnll ltl'en of PlIl'
tieul!1r\y toxiC' soils, In this ul'en fin' a llUIll\H'I' of spl'inf!;s whic'h Ill'l' 
l'eplltecil)' poisonous und 111'psllmed to OWl' th('il' toxicity to IlTsenie, 
'['his is 11101'(' full)' dis('ussl'll on pnl-!e 011. 

It \\'ollid appellr thut Ill(' \\'1101(' IU'('lt il1cii('ntNI in rlf!lIl'e 2 us I'epl'e
seJ1ting outc'I'OPS of PiPIT(, lind :\iobntl'n sJwl,'s in Shanllon and F'u11 
RiYC'I' ('ollntips has soils s('It'llifNOIIS ill ('hnl':1ejE'J' nnd pl'odll('rl'i toxi(' 
\'('~('tation, It S(I('JIlS ('h'HI', hO\\,('\,PI', that IIll1Ch of this 11I'(li) is not. 
s('riollsl,Y IIJl'rcf;ed, lind m; n l'eslIlt of Yi)rin,tion in soil coill1l'nctl'l' nne! 
tll(' seiN,tin' powers of vnl'iolls typl'S of Y('f!('tatioll by no m('nns is 
nJI tli(' Y('~('tn,li()n injlll'iolls, It IIlUst br Iwpt in mind that this 
iIlYC'stig-ation hud 1'01' its pUl'pORt' tht' IOl'lItiOIl of sPil'llif('I'OIlR tll'(,us 
nlld l10t th(' drl'('I'Il1illlltioll of tIll.' limit,:; of illt:Pllsely toxie Ill' ('onirnst('d 
with I('ss toxi(' 1lI'(,HS, ' 

('ontinlliJlI-! the' iJl\'(\slig-nt.ion of t.ht' HI'pn:; ('OI'I'('SpOlHling (;0 t.1i(' 
Oll t.(,I'OPS of .PiNI'" and ~i()hnll'n shnl()s, :I 1l1lJ1l1wl' of SHJllplC'l' W(lI".' 
RN'Ul'pd in ~iohl'nl'fl. nnti\reston ('ountil's in \VyoJ11ing, B('CIlUSl' of 
tilP I'dati\'(' nn 1'1'0 \I' I1('SS of I h(' stl'ips nnd tilp I)J'PSPllf'(' of Oycrlyinl-! 
mil t(,l'ial (\(,I'i \'pt! 1'1'0111 OtiH'I' 1'0 I'Inntiol1l'i, th(' sam plrs \1'(11'(, 1'01' the 
moM pH 1'1 collee,ted from spots ndjllcPll1 to 01' UpOI1 tl1{' (IXI){)SU I'('S 
U10lll-! the lin(' of l·nited Stnlps Hif!b\\'/l.Y oSi) \)('t\\'('l'l1 ~('\I' ('flstll' nnd 
!lilt ('1'('(1];:, 'I'h(1 soml' g<'IWl'!ll 1'('lnlionl'i \\,pre fOllnd flS in South 
Dllkotn ilnd J'\pbl'llska, Th(' soil ('onknt. rung-ed from frll('tionnl to 
](\ pn I'tl'i 1)('1' million, 'I'h(' Sl111l pIes of \'('I-!l'tn tion, spIN,t.pd 1'01' th(' 
most purL fl'olll plantR kno\\'11 to 1)(' g'ood niJ,;orlH'nts of S('I(,lIilllll, 
1'H.ng'<,d f"Olll foul' to S('\'(,I'1I1 IlIIncll'l't\ pHrts [WI' Illillion, It is snft' tn 
aSS(II't: i,hnt \'eg-ptntion l'iIJlgillf! 1'1'0111 Jlolltoxi(' to I'xll'(,1I1('1.'" toxi(' is 
pl'o(\IH'pd 0\'('1' OIl' whole, :11'('11, It, is ull'io I'IPllI' lll11t the' YllJ'intion is 
wide, c\('p('nciing UpOII t.he ('1111.1'1\1'1.('1' of thl' \'Pgl'tu lion Illle! t,Ii(' soi\. 
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Examinn,tion of the geologie map of the United States (16) shows 
that the belt of Pierre nnd Ni.obrara soils ('ontillues n,bout the northel'll 
section of the Bluek Hills and ineludes pal'ts of Crook Oounty, \Yyo, j 
Cader COlmLy, :\;(ont,; Butte, ~v[()ndc, Pennington" nnd. CUstCI' 
COllnties, Hnd II Hlllnll portiull of 'Wnshington County, S, Dnk, No 
attempt hns becn mn.de to connect these ILl'ens through fl, continuous 
series of sumples, lu Technienl Bulletin 482 (2i n1'e given n, seri('s 
of snmples froIn CarteL' Oounty, ;\I[ont" nnc! fL'Om i3l1.ttc,i"'[eade, and 
Pennington ('ountiml, S, I)l\.k: 

In tablC' 2 tHe given the results of tLllItly;"jng some miscellnllC'ou8 
snmplPs from (;1](' l'egion in question, 'l'hC's(' sn,mplC's, Lnken in 19:34, 
ILl'C' onl,\' n. smaII fL'art,ion of tho total sHmples cxn,mined, 

::1tuclv of Lho datiL in t,n,ble 2 l'lwC'n.ls Lha!. tht' ,mme gent'1'It1 conditions 
obtain III t,IH' soillu'ells nOl'th nnd pHst of the Black IlillH ns south and 
west of I,hem, , \\'honwor t,he Huils al'e dNi\red in mnjol' pUL'!; from 
Pil'I'l'e nnd :\iOj)I'H I'n. l'ihn.les toxi(' Yq;(>l,1I lion mn,y be pl'Od u('ed, Tho 
d pgI'C'C' of t.oxic'i ty nll'i(,l'i \\ridt'ly with nuiation in soils and in tYPl'S 
of \rpgt'hdion. By lIO Jll('HnS is nIl till' vegetation t,oxic, It StWrnH 
t'l':lsonnhly wC'1i ('H(ablishl'c/ tlmt 1I0I'mflI fomgo and e01'pnl Cl'OPS H1'O 
among Hll' fOl'JIlS of \'egetntioll not 1'1'!'qllC'ntLy found vil'lllcntly toxie, 

SELI~NIUM IN COLORADO SOILS 

As n l'esult of (,11(' J'e('onnlliss:lncc survey of T, D, .Rice, repol'l:ed in 
T(,(,\llli(':il Bldlt't,in 482 (J), spleniulll was sllown to O(',Clll' ill \'l1.l'ioUH 
PHl'tS of ('olol'n(\o, '['bel'ie o\)sC'I.'\'H,tions "'nl'I'antod n, (',los(,I' inSlwetioll 
of SC\'C'I'nl :lI'OIlS, till' Inl'gpst of whi('h n.ppefll'pd to be ill Mesn, ~lont
I'OS(', and ])plt:n. Counties, Intprcst in this arCH, is Hcute sin('p it 
inc'!udps (,wo IUl'ge il'l'igntion pl'ojeets alld l.'plHlIl'knble qutlntiti(\s of 
selC'l1iulll hu\rp 1)('('11 found ill thp dl'ninngo wlltel' of thp il'rigntiOll 
IU'PHS II nd in Lhe L'IH'Olnpllhgl'(~, (1 Ilunison, nnel ('OIOl'lldo Ri \'('l'l'i 
bplow 1,110 points of [,pc'cption of tilC's(' dl'ninuge wnlNS (7), Fo[' 
the purpo::w of HUlking nn im;peetion, ,John T, .MillN and the wl'it{'r 
visit('d the' II,['('H, ill tIll' latf;l'l' pmt of ~[ay 198;3 nnd ('01le('1.C'(\ II ('011

sidpI'n bin nun' leI' of J't'(JI'('Spl1 tn,Ii \'l' slim pIes of soils and \'('gptation ns 
w('11 :IS of dnllllngt' nnd other Wllt('I'S, 'I'll(' I'psults of tht' pXflminntion 
of tlW8P :11'(' giwn ill table :-\. 

TAIII,I'; a, ,Se/l'n;'UIII ('on/en/oj' so;'l,,· aud /'{'(fr/aUo/l, j1'(1'/1I, ('oltll'wlo 

Lnhoru.. It'wld LO(',rW", .\Illt('rinltory 110. no. 
~oil or' Vl\l,!(1· 
shill... 1 (ntlon 
._.. 1 ,_, 

I i /J.p.m.l P~I'.""'I 11BilIln~$ rill)' 10HIII, ()'I~ II",hl'S .nol ~. 
: irrl~"[l'd). , 

"N', 10, T. 11 :-;" It. 10:1 \\' .• Billin~g clllr IUllln, I:!'~I inch,', :I! 

1l15tl7fJ 

11 151)7t: .,1'Blfi07; Billln~s {'hl~' )OUIIl, 2·' an inchl's fj 
!l11i()7S : Billings clllr loalll,:m ,IS inch!'s S I'::' 
JJ 1507SA : hi : do ..... A,~lruua{II,~ (Sp~l, . _, •. -,.. _., ._ S 
!l1507SIlI' Ib t ....do .... L1n!dcnlilll'r\ plllnL _ ._ Ii 
Blf.07SC' It,' ..do ~.,. .... - _u_ AIllCric.luu IWJlJ)t~rgrhss - ~.~ .....1 a 
!l1507S III hI do ..... ' \\'lId Ollts _. ,_. , . . ' .. I 

1lI5U7'l } ',3il1ing"s clll)' 10,\ln, 0-12 Itll'hcs (irr!. " 
, gllll,'d),

Ilifiosn : liee. [5, 'J.', II ::;" It. 10:1 II'. ._.. Hillings Chl~'lolllll, 12-2,[ inches .. ; L [) 
BlnOSI Billings l'lU)' 1001ll, 2,H16 ilwhes_ .. :1 
1315052 : Billings clllY IOIlJll, 3l1' '1~ IndICs . , 5l
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TABLJ; 3,-SeleniuIII COI!tent of s(/il,~ (I,'II.{J VIJUc/(ltioli fro'lII Colorado-"Colltillucd 

I,u\lorn' • Fll'l\I I 
~Illlrrllll 

tnr~ IIO.! ,10. I 	 , Holl or Vcgt'· 
, s)",lo l "Ilioll 

'--1 
1',1'.1/1. \)',1'.11/.

IJI50Sil !!a ~ :-illC', 15, T. n ~.' It lOa \\ AtrllHa... __ ...............___ •• ' ,10 
HIbO,:L\ 2h tin Ite,1 etover, ....... _.......... __ ...... /I
II Ji)O,:W !!(~ tlu . 'toullg WhClll " .. ........... ........ I~ 
Jl!f>(1S'! :{ :-IN',fi. '1'. "2S" H.a \\' ~l1nll· tn tfrnllll1ge <lltch . __ "', 4 
Jl150~rt ,I ':1'('.1:;,'1',(1;;, H,IO:lW ,,\ Iknlt s('epaJ.!t! (·rust. _. _"". _.' •.•"••••••• : _ •• 5.~.)•••II 1.';0," f.lI ~ 1l111~s Wl'st oC :lIO('k .ls/rnYft/u.1 (sp'!' __ ....... _ 
BI5(JS'.I JlfJ 1 mill' lIorll! of .\Im'k Spj!/)·llIr, ....... '" """.''''' __ ' 
1l!MS7 roh do .. 1.'fl((l!/(Ilu,1( mb:1llilriemri., . ~.~ ".. ~ _______ .... __ ' 
Ill;;!)"" ~,i(' " do .. *. __ . ~_ .... l'rlllri~ dllis)' ..... . .. •••• "'''''' 
lIl;;O\lO ~"r. 3,1, 'I', :1 ~., It. :1 \\' AlknH !ill~pn~e ";011. o~~ in('iw;o; ~ 
B1iiOIIl ja rIo '. ~. 
H1510rl II; :-:(le.Sf·r.1:\"H.2\\~ 	 ~;iWil/II~~r:'l!:~!l~~~'~~',<I(}_I:! 1II l'lw!" . ~ -. - ~---"~fi-j 

l1i111n~s ,Ill IOllm, tH2 IndIO' (not<, • [,BI,ill" jrrlL!ntlldi 
IllIIlllVS silt lOll III , 1~·2·1 In~hrs 'lint' ,Ii 

IrrlVtllrd i,HI:'IO. 
.... du • Bllltnl-ts sOt IOllm, ~1-ah IIIC\l(·~ IfwL 7wB!MW, 

trrll!l1tetl j. 
Bilhn!!s ~ilt loalll, :l,I-!S Irll'hcs (not • ojIWiH¥.' irrl!!nted .l	 

I 

I ,IIfllttltXlA • t.-lr(iQ(llu.f (Sn?; '... .•. "".'" 

BliillO I" BiI!ln~s silt IOllm, ()-12 111('11e, (irri· 1 


1;lIte<\l. 

1l11llnvs silt 1011111, J2-~ll1l('hes lirrJ·
1315111 J(lllcd). 
Billlnvs sOt lonm, 2,1-:1ii Inelles (1m· .0Jll5112 I~ do. 

!!lllCdi. 
[BlIlfn~s silt IOIlIJl, :l(;-I~ Inchcs Ilnf. .6B151J:J gatc(ll. I 

lI!~,111 I~a dn 	 .\ICIIICn .................. 

BIoI I;, HI du ~ . " .\lkllllsel!puRc •..••.•• ____ . ~ I.; 
B1511. 21) ;-\C(', :!\I T.:? X., H. :!-,\~-. 1Jl1lf1l~' clllY loalll, 0·12 Inch!', I 
BI~!I~ :!1 1;;1I~1 \hll' "c !'rllit" A Ikllli crust, 0-J2 tuehes , , " ,·1 
Illiil HI 2:.! I milt' ,,,"th oC Fruit/\ Lnnrl'l silt IOlllll, 0-12 irl('hl'S (/llknli I .Ii 

:!I:.: mtlp~t.;nl1t1I\\·tl;.;lII I;' I:!II 	 u:;~::~Ii(;n.,hllle . "" .••. ! 
IIlrd20.1 do ._ .. 1.vtrll{l(J(II,y t~p'! i _ . 

BIli121 ~ mil"" south of Fruit" Clur froIll OllJllll~OIl slltllc .•••• 2 ,.1111,122 Diuosaur !Jed ")lIth oC Frllilll Frllgml'nt oC dinosllul' I(ossll).__ •.. 
:lJc5ll clo;', (HZ ill~llcs Inot irrlglli•• -IllJ:HH12 edl. 
~lc51l rillY, 12-2-1ln['h"5 IllOL irrlRat· I 10JllliOU:! 

Nil. 
~Ics!l chi)', 2,1-:111 indIOS (no I irrignt·BJWV,I 	 f 

edl, 
H150Uli .. LfilruUCl"t.~ fSp'!,. _...._....... ~ _~~_ 12 
Bl;;O\ll; 'II I~ll'sn Chi)" U·12 illehes (irrlglltcd,
II150\17 :-\f'{' :i:!. 'I' I;;, II. 1 E .\hl !'11 rlny, 1~-2" iJl['hes {irngHJl'd; 
lIl"OW, 1:l1,·s:! (,lnY, 2,1 36 Ill<,hes (irrigutc.l, 
1l15IJ\lO !JIl 110 .\ l(nICn. ,~ iii 
Il 151 O(J J!J ':"('. 2!1, T I", H I I,; ~nlt ('rust sOll, U-h ilwhl'$ 2. ,j 
fllr.IfJt lfi ii 1lIIk'l'- ~OlJtlllla!"t H( Ornnd ..\1l'sn ('lilY lOHIU, O~ 12 lUl'h\.ls 

.I UllrLioll. Ull [ • .s .iO 
1I1;'1O,1.\ 15., do MCnU" . . 1'.! 
JJIMOO.I 111I '..: mHI\ north uf \rJ)J!J~\"':JJPr Plaill' milkweetl Jil.'2· ....1I1;'10l .2 " mile IIl1nh.,( Whul'\\lItel' nillill~' ('lny I 0111 II , (1,6 hlt'he", 
BI;.r02 1:1 I', 11111,·, "n51 01 Wlull·""I,'" lli1hll~S cll1Y loum. 0, tl illehes 3 
111;;)0:1 14 :1 IIllll'" lJorth of Wh;l,'wnll'r . ;\lnl1(\o!islH1h~_ _•. a 
II 1M 2:1 '2fi .:ill\' ah. T. 1 ~.~ f{ ! \\r <'hip(>(u <hilI) etny. (1-12 'n('lll'S 

:lll'SU ('Iny luum, 0--12 illl'lll'S IIIOl .7111,,121 
Irl'jJ.!lIH~d , 

, .\1('511 ('\ay 101111/, I:!·:!t Itwlll.·s (notf ~7 S,·,'.I,'1'.I;;., H.l I\, 
Irrl~tltctll. . I 

[ ~INm ('hl) 1011111, ~·I·ali Jth.'hes (1101 I :1. 51I1512/j I trrl~llh.·clJ 
) I <'.'" (,IllY loam, Il .I~ Ill('\'l'g i1rri· : .~ 

}!alNll< 
),1 ('sn ('Ior loHlU t 12-:!·' hwhcs. (irri. .0H151!H) _doIj ~s !!fl!(·(/f. 
~hl~ill l'hlj 10ulII, 2·1 an ilwhcs Orrj· 1.5B15lau 1.mtl'tL! 

j)Jr.13U.I . ~ .110 , __ . _ .IICulCu '....,
IIlfIl:11 ~('(" 12. '1'.1 S., It. 1 \\' ~lllt'1l I-In)" It)1ull t U-H ilwhel'_ ..•. .0 
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TABLE 3.-Sclcni1ll11. content of .~oil.~ a.nd vegetation frum CoLorado-Contillued 

M "'SA (,()l'~'['Y-('ont.lnUl·d 

------ ~- --~---- ---, 
J Hl~leniLlI1l iu 

1.llbortl.I.l<'lold .\Int.eriullory no. 110. I,' ~nllllr 1"\ ;.gl" ~ 
shllie \llIlinli 

------.--------
I'.p. /II. : 1'.11.111. 

MCSH tllI~ ~lIlldy IOIlIll. lH2 11I('[les O. a 
(Irrlgllt~d I. 

j 

i'olesn firw sundy 1001IU, l~-'2·t In('ho~ 


(Irngllll'cI). 
i, 30 SOl'. Il,T. 11 S., ICOS W .. ,... :\Iesil tlneSIl",ly IIIHIII, ~I':l(j iJwhcs 

(irrl~nt"d).I , :\leSn tllle ~"Ildy 10HIII, ;In..18 [lwhl'S I 
! (irl'l gil I I'd I, II ;!lh. '._...do.... •••••.• ...... ... Young Clll1lHlinn tleld pells 12'j I ~'tt~~~iJ:lr:,~;t1Sjl~J1dY lonlJl~ (I- J:! i lH~hl!:; I 

..\1tl~n fine l"llndy lou III, j~ :!·I IIH'Jw~1 ~ 
a I SCl'.lI, '1'. II 0., H. liS \I •• 75 foot drrlgnt.ed I, 

Crom ttI~ dram) i'\l'$l' tllle slllld~' 1(1111), 2·1 :W 1I1('1II's I' .-1 
(Irrh:ul ~d I. 

:\IOlill ttrH' l'illlldy hUlIll, :lH ·I!\ irwlll';; I 	 .i 

I (irrl~utl·(ll.
i :lIn .... do•• . 	 Young l'1I1111t1lul1 nol<l POliS III 

.\ll'RII Om' ~llndy IOllm,lI~12Iul'l)(':; .:l 
~1l'!'I\ nlll'~"l1d\'lo"m, 12+1 !nrhl's .:lSec. ti, T.lI ::l., H. US W..} 32 

{ :\li\i..n Hill.' ~tlJl(I)·loHIII, 21 au JIH'hcs ~~ 
:\1'~'11 flucsnudr 1011111. afl-l~ lIH'hos ,,'

3:111 S('l', 5, '1,'. H B., H·.UH II'.. ('ollllllol1l11llk"ecd... . . ,.'. 
3·ln ,... ".tlo........ , ." 'I'lmothy.... •............... d ... .. 

35 2~~ mllcs southenst of Pallsll"e • gI1ll10.:15 feet. ....................... 1 .·1 
30 2:,1, miles SOUl hellsl of I'Ulisurle .• Shule, JOU feeL...................... _.1 1 

/ 

.l) EL'l'A Co C)\'l'Y
---,-------------:--------"- -_._----....,.....--

} :\ICSll ('Iny, (H2 IlIl'he:; (irri~ul~dJ •• 
," 'I' J • 1 II' :\!esu Clll)', 12..2·1 Luche:; cirrjgnted 1 

Scc.••1, • 5 S., {. Of> ••· .. ··:\1 eSII rluy, 2·1·:lli ju('i"" Orri~llletil{
Alfulfu III 

~ do •• , ........ _•••_....... .' Alkllll~"epll~'·snil.1I11ir!(·I"·s 
Chip"tu cI"~', II 12 jn('hl's (ConuNl; ,"irrlglH(·til. 
Chjpctn ('IllY, I!!· .:!·11U( 'tt'S j (orllll'rly 

. I ) '[' I 'I \\' Irri~"ll'd,.

j 
 ;.; 1 .cl·. ~fi, . 5 S., {, U5 .-. Chilll'lIl 1'1111'. 2·1·:JO lu('h,'''' formerly I' 


Irrigtl1 ~(i). 
Cllip~IIll'1l\y, 30-31i Im'hl's (formerly I 

irrignted J. 	 . 
DeRen daisy ..• ' . ., 
llilllUgS elu),. U-121udlcs. .... 
1lllling~ ('Iny, 12,,2·1 indws.. . .. 
Billings duy, 2·1·:Jll In('hes. .. 
Billlllgs duy, 311 ..lti Im·hes .•.. ,""

I uti .10 AHnlfu . ""....... . 
,\hUll'OS slmle. 511 fe(·t.." ...... ,.\ 

{ii ;I"~:" '"''"''' 
S50 Bl'lItolli~cJ250reel ... __ ~W ~·· "~..J Ii Ih lIIi1es norl II "f 11"ltll, 011 I " . ('OII('rellOlls, 31~) f~cl,,,........... •
{ Ilillll'stOJ)t!. ·tOO fcet........ __ ,., . ....... ~ .. 
 i .... • .. • 

-.~--!...--

Billings c1uy, 0-12 inclws lirrigull'\I).· 0.·1 
11lS!J2:l .':}131SO'l·1 	 Billings ('lny.12-~4lll~hcs !irrlgate,I). .3 
1115025 II ' t4(·I·. U. T. IS 1\., It. II \I' Uillingsl'iIlY. 2.Hlliin('h,', lirrlgntl'dJ *;.{,1II.>021i 1IIIIIIIgSI'iIl)" :If\ .. !lS ill('ill's orrlgllled) , .0 

111502:1,\ Un. do Alfuifn " . 

Jl150:r.m I lib! ,10., ",. \'Ililielltitled \'e~elnll(JII, 

1115002 la I gel'. 21l. 't'. ·111),;., It. II \I'". YUlIngwlll'1l1 

II1.oo02A 1Ilj... ,.\l0 .• , .. ,.. .......... j)nurleliom. 


r J3IW03 2 S~G.2T.'l'.·JDl':., H.S W.... , nillill~s ('In)" U·II lu('lws (Hot Ir· j
rlglll.etl), 


B1bOO4 20 t.. .do. ~ . ~ Ort'ilsewood 

Bl5005 BIIIIugs ('IllY 1011111, O·S 111('1"" 
 (.,r-,

rlJ,::HtctiJ. 
1115000 I 1I1111u)!s l'iIlY 101llll, 8-1S Im'lll's iiI" 

3 "' ........do ... ..... ~~ • . _~ .. ~ .. w~, ..... .... 1 rt~ntjOdl. i 
llIr>OO7 1 Billings "111), 1011111, IS 2·1 1I('!r", • 
IIlr,()(~" j IIl11lngs (·ltl~ 1011111, 21 31l 1Il'lIesj 	 ( I 

111[>0011 1 	 Blillugs ('111), IOIlIU, :lll-IH lH'hes ... 
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'fABLE 3,-Se/en'iu'III content uJ ,~ufls (mel ucaclal,i()'J1 /rU1!/ Colortulo-UolltillllCd 

;\ION'l'JWSg cOU,,'l'Y-Colldnucd----,-_._--_....._.. 

LIII~O~II.:t':)d 11---" ~.~ltll~~n .. __


Loentlon ~flltcrln)lor) UO'l 110, , :'loll or! ''<'ge'
shnlp I (Illicm 

---------- I --- ==-,-'--------- !1',,,.111.
Illlllngs eillY 1011111, O-Jtl lllt'llIls (1101 I L" 

Irri~nled), i 


11150(2 llillill!(S clny (ollm, J(f..~~1 \1Il'lll'" (1101 i 

I irri1!Hlcd). 
 I 

1l150la :lee,1i, '1',411 :\., H." II, (JUt) : lJillirigs r(n\' (011111, ~O-1~ Inrho" flllll' ~ 
feet \\'est or no. :1). , irrf~llled". ! 


HI"OI·! i llfllirl~s Chl~'I()nlJl, ~s-al> IlIdll'S IIIUl I 

, ,lrri~lI,ed.l. I 


11 15015 Billillgs ('Iny 1011111, :lS-I~ Inl'lte~ inrJl.' 1 
: irrignled), ,


B1&Qlti ·lIt .. _.... _do..__...__ ._ .. __ ~ -. . AlIleriean Pl'IJP~r~rns~~. 

BI5(lls :. ••• ,do ••. _ ' ,,_, , ' '" ' \ :lnll crust, if..! Ilirh _ 

~)U 


111501U lin Abuut :l",' corner sec, 30, T. ·111 IAlfnlrn._••_.".. , ... 
N"H.,'i\\".


1115021 in AlJollt::;Jo; COrllor 'ce, 2", T, .1\) j ,llfnlfll. __ ... 


I) 
:\ .. It, II \\'. I ' III 


S do.... , (I ),psiferolls shnl"'" : :1.:' 

BJr.lI2i I11lfllill~S cillY 1011111, o-~ illches Iir· I,


rignlcti). I 

IlJ[,(J2S III • 1- 'I' 1:\ II" I BfIIllIgs l'IllY 1011111, S"I~ III('h"5 lir· I.;' 


, til'C, " ' ' i. " H,." ....' rl~lIted), I 
HI5U2!1 ; IBII.IiIl~s clll)' I "1111, IS :W (lI('h(', (Ir·

rlglltcd),

Hlflo2UA! 11111' ,do._ , lJolitieliolis ........ ". " •• : I:;

IIIW;Ju --I ! Hilllll~s clay 1011111, O-S 111\'11\'5 \lIot: 1,5 

I 
irrIgllterl). : 

lll,,(,:{l II ::lee. Ii, '1'.4; :-<,' H, S W. (100 BIllings cluy flllllll, .~·lS IlIch,'s owt 

Yllrds ~outlt of 110. 10), ,irrigllted}. : 


J11r.(~12 : : Billings .. Iny IUI\III, Is-an IIlches 1IIOt I..i 

i irrigated). 

ulwaa 1 lin •.•do ••. ," ••••••."....... As/mUll/II•• (Sl)'!) 

--- ,--'---------

TIll' Slllllplcs I'eportcd IIpon in tu.blp a \\,('J'~' ('011('('1 l'd on or fl('II.I' 
Clip Grllnd VHilt'.\' nnd L:ll('ompaligl'(, irrigatiofl Pl'OjPl'ts, 'l'lIpy do 
not J)('PSPfll II ('olllj)l'plwnsi,'p SUI'H'Y of t.ll(' IIn'H, hilt do J)('PSl'flt a 
I'PjJl'esen tit Lh'c selt'cLion wltieli offPl's n. fni)' pieLlu'l' of the conditions 
ill Ib pOl'tioll of the> ttl'ell. ::;liown in the Geologil'ul SUI'yt')" map oJ tile 
L-ni ted S tll.t,es as IIIl ou tcrop of Colomcio and ~1(,sll"('I'de fOl'lllutiow:; 
UU) (fig, 1), In Llil'SP fOl'ntMiolls tire inclut/pel n yuril't\l" of shules, 
IIlllong ti1PIII 1;\)(' Pi('JTt' sYSl,Nll. Thl' slillic ill tli(' illllllNlillte IIl'CIl 

with which t,his iIlYN;t.igntioll is ('oll(,l'!'II('d H.j>j)t·lIrR to be ~JnJl(,os 
sliale for t,h(' llIost pnl't. A ('ollsidenLbk lIumber 01' samples 01' shale, 
]JI'l'stlrnabl)' ~lall(,()s, hlLYC h('Pll (,Xlt.lllilled, IIl1d show n, S('lPlliullI 
('Oil Ll'lI t, l'ILnging fl'olll 12 purts jJt'l' millioll down WHl'ds, ~ 0 salll pies 
01' dpfi niLeh- hl(,ll tifi(ld ~l eSH.n'I'de mll.i(·I'inl hu \"P bel'1l (~XHlIIill('d, 
The eXj)mm~'e of t,ItNW soil SOlln'PH ('(lIltilllll'" W('stwHnl nt'udy to I.ite 
l!tali-N'lwnda lill(1 1I,lId southwn.nl tOWILI'd Al'izollu. I t is PI'('SIIIII('d, 
t.herefor(\, tllll,l, similn I'ly Sl'll'lIif('l'olls :>oil H.1'l'HS 1II11Y 1)(' [Ollllel whl'I'l"'l'r 
Lhes(' sbales are tht' soil parent. 1lI11,(Niul. Thp dutn of table a ;;('elll 
Lo point. to II. lower s{'I(lnilllll ('On kilt of thl' soils infilH'n('pd h)" thp 
:''1C'::'iLVerdl' llIHLl'rilll, bllt. t.h(· st.udy is not sufIi('il'nt,ly detailpel to 
determine whntitor Lhe l'('slIlt, is owing t,(I II SIlIn.IlPI' init,inl illlPI'Pgllll-
Lion or Lo l'emoYlI.l by wn.t('J' from Lit(' ilIOn' POI'OIlS soil derin·d from '1 

this slmlc. 
'l'lH1,t drainage ['('moyes tit(· selelliulIl frolll t.lll' soils is cvid(lllt frolll 

the tin.tn. in lItbIe 4. TIll' slllllpll's repl'l'S('1I tNI ill titis tahlo W(,I'P 
eol\octod t.hrough eoopct'll.tion witlt W. D, Collins flnd C, 8. HO\\'Ill'd 
of the Qualit,)' of WILt;el' Dh'ision, Linit.l'd StILLt's U('ologienl SlIl'H'Y 
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(17). They Pl'(,SOl1t fl, geneml picture of the selenium reln.tiollS 
shown by tlH' dl'n.inngl' wn.tor dl'1'iy('<.\ from selenifC'rous soils. 

'l'.... III.E 4. -Selcnill./It conlenl of irrigation amI drainage waters or ditch de]lo,~ils 

Lilburn.. I Filltd SeleniuJIlLI)(,l1liOIl }'Intf'rhtltory no.' no. cOlltenl. 

1'.1', m,IlIHI7 1 Colortldo HII','r. l1ellr ('IIIlWO. Wnler •. , il
1l1H2:l ,~ (Jullnlson HI\~('r. nNlr Cilllnrr(JlL ": d(l ()
11151Ui 3 l'nl'ul11pnh~n.l l{iY(~r, ;,llIlll\5 south of Ut1nl~f" .rio . o
D15111/i 2 t:llcompllhgre HII't'r, 1;\ Illilessouth of :'[olltroSI' ..do ~ II
1I1filOS . , Benr ('reek. :3 mUllS :;outh of OtJrny~ .do ••• o 
llJr,~oo Ii Cow t'n'ek . ,002
B15201 7 t'lIcompllhgn' Hll'I'rlll ('01(11111 (Decl'mller lIIa·1) \'·;it;·;.·... .002 
1J15202 i 7 l'lIcompllhgf(' Hiver lit ('0101111 (Mil)' 111:151 .. do •• .1l0:! 
BHI25 10 Ullrompnh~n' ItI,'.'r, "·1 mih'lIl1rth\\'eslof Ih'ltn .•••10 • ,2211
lIlH14 ~O' ~ do > ~ i>nlld nurl ('ltl), "Ill' ~" 

IJIH~7 12 0\1111115011 HiI'l'r, ';mll,' IIl1rlh of 1Jf'ltll \\'nl(·r .. ~ .0(17
BIHII) 22 1)nlil111I((' ditch, I~ Illile north nf Ih'lln iJilell deposit lor. 
n14l~l Ii Drtli!IIlVI' di(('il. Ill'l\r }'hllltrose \\'ut('r ••• .71XI
1I1H21l 11 DrninuAll ditdl, ~ miltl!, llns!, or ':\I'onll'ostl do .•• • :J~!O 
IIIWr. 21 IJrnhltll(e ditch. 2 mill'S "lIstllf Ih·ltll lJit('l1 deposit 2S 
IIIH~4 ' !I .\llIinlllft·rnldltl'll.llllilcsOllthofClllpClll \I'otel' .•. I,OW
11140112 IS du ;;nll crust. JOO
Ill,Hla 1\1 do ()ozo in .lIlch ·1
l!lH21J i -1 (hllll1l~oll IUvl1r, Ill'llr Itl'dlnllds Waler .~ .O~O 
JlI.J.I20A f> , ('nlorndo Hil','r, 1Il'lIr (]rund JlIIlC'tioll . <10 ~ _. .oao 
1ll1i2o:! 1.1 : S,lll'fl\('c drt\il1t\~llt I milt' north of )'llwk do .. .007
IlIHls 2 Ilntill. ·llIIiI.·s north IIf :-ltwk (IlN'['mll['r 1\1:\.1) do... I. \ISO 
IlJ5202 " . IJrnill,·lmill.':'l1orthoL\llIck \:-Inr 1\1;\01' do 2.1>"" 
llJ.l.I1!I a ' ),1 nill drnit1, IJ ~ mill'S (lust of LUilln .10 .1I:m 
BIHI:! 2, i £In. : Hull erust_ \Ii n1[,2<1I 10 : ~ur(n('(l t1rohlHJ!J', lIenr f,omn ~_ .' \\'Il(er. ,OO:!
JlIH;1\I 25 0.5 mll(l5. f'llsl of I~ruitn ~ _ fH1l1t ('ru~t 2ml 
1117'<;2; ~(111 JUIIII Hh'('r, lit Blulr, l'tllil ~ \\"Ilf(~r .001i 

:\1 . llnlon's Hiver, 1Il'1lI' Cis('o , do PI 
~t! Urt.l(Hl Hh'('r, nl. Clrc('11 Hh'l'r .10. (I) 
:1:1 ('olor:"lo HI\'er. Ill'nr Tuplll'k .do._ • 1MI:! 

Th(' <In til of tn hIt' 4 dl'fllOIlSt I'ft to \ C'IT cll'n.dy that til(' (.Im'(' strt'UIllR 
\\'lIie!J furniRh wlllt'./' to tll(, il'l'igntio;1 dis(I'i'l'IS undpl' ill\'C's(iglltioll 
('ontnill no st'I('llilllll in PX{'PRR of I jlH1'1 jJl'I' hillioll 1)('1'01'(' 1,IIl'Y I'l'('l'i\'(' 
the d.I'ninngC' 1'1'0111 il'l'ign(ioll, '1'ltp tl'ihlltltl'Y of tltp UIl('ol11pnhgl'p, 
Cow Ol'l'<,k, \\·!tiel! shows (I\(' fil'sl 11'11('(' of s(,jpniulIl, 2 jlurts per billion, 
I'N'pin's tlJ(' drllillngt' of lIhollt 1,:WO HCI'('S of il'l'ign.tp<l InIld, accol'ding 
toillfol'rtlllt.ioll "p('pin'd from C. B. CIII'j}('nter of tl\(' ])(,I1Yl'I' & Rio 
Gl'lIl1dp RnilwllY. K\'l'I'.\- SfllIlp!t' of' dl'nillngl' wn.(.cl' I'Xnlllill('d within 
thp 11.I·('n ('olltflinNI sC'l(,lIillm, nllt! OIP qlllllltities rnngl'd fl'om a PIlI'(S 
PCI' billion lip [0 2.08 pnl'tR J)('I' million. 'rll(' l'iY('r ('ollt('nt ilH'I'('IIS('S 
wiLIt ilH'I'C'HSP of dl'nillllgp 111'('11. ])£'spHt' (;II(' dilution pl'oduC'l'd b)' 
nOlls('lprJii'(,I'Ol1H Stl'PlllllS, for pxumpk, tit(' Gl'(,CIl lind Dolol'PH, tlw 
('0101'11<10 stillhns III'pndily dp(('I'lI1inll.bll' Sl'IPlliul1I contCIlt. lit Topo('k, 
Ariz, 'l'hus, (It£' ('ncompnllgl'(' liEBl' itR cOllfluellce WWI t,lIl' Gunnison 
Itas II ~wl('nilll11 ('ont('llt of 220 purls pel' billion, and tit I' Ollllnison 
11('111' its junction wi (,h t.Iw C'olol'Hdo, SO pn,l'ts pOl' billion. 'rht' 
qunn ti t.it's sO (,Oil t.ribu [('d ndd('(\ (.0 Ow I t'ollc('tl'C[ by th(' ColoJ'ntlo 
itself gin' it n ('011 t('ll [. fit. Grllnd .T\II\('(,ioll of ao pnrts P('I' billion, 

'L'ltl's(' ohsPI'Ytl (ions HI'(' of ('xt I·('·lllt' impoltnJl(,(', ('s)(>('inlly wll('n 
t'ouplpd wi(1t Lltt' pyidt'II{,(' tltn,t. S('IPlliullI ill gl'('('II \'('g(~t:lt,ion b('('ol\ll'S 
\\'atl'I'-SOlllhl(' during pllllll tlN'H)'. '['!tPy sllow (.haL not, only iR lht\ 
fn,t<, of splt'lliuIII jn soil-fol'lIlillg PI'O('('SS('S dt')JI'IHIl'IIt. upon ehlyin.tion, 
but; n.lso (hnt il'l'igtl.tioll, with lIlldl'I' <l1'aillngp, is II pO(Pllt illflut'IH'!' in 
dC('J'(·tlsing Lilt' illjurious ('ll't'('(s pl'odliet'd by 'WIPllilllll upon erop
prod lIetion, . 
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In Teehnicn,/ Bulletin 482 (2) attention wns called to the striking 
fn'edom from selcniulll nf normal crop vegetation in the Belle li\iurche 
nl'On. in South DILkotn.. This efYcct was ascribed in part to lowering
of the selenium content of the soils through drninttge and, pethaps 
in stilllnl'ger pnrt, to the prosence of large quantities of sulphntes ill 
the il'l'igntion wn.tol'. An l),nl1lagolls situntioll exists in the arena 
und.er dlsellssioll, The Unc()lI1pnhgre irl'igation supply has 416 parts 
of su1phn,te )(\1' million; thn.t from tbe Gunnison, 22; nnd. that from 
the Colorndo, 270, '1~he corresponciing concentrations at the mouths 
of the Un('ompnhgl'e and Gunnison are 1,061 and 861 pnrts pel' 
million, while 1il1O Colorado nt Orand Junction has 565. It js eyjdent, 
then, thn.t not only is the protective effeet agninst selenium n.bsorp~ 
tina by plants, d01ll011stl'ltted by .Hul'd-KfLrrer (9), to be oxpeeted 
from the slliplmte content of irrigfLt.ion water, but thfLt it is increllsed 
by solution from the irrigated soils themselves. Indeed, in the 
dminnge ditch nelll' Montrose (B14421, tfLble 4) the sulpiIfLte content 
of the watm'rises to 4,000 PU,l'ts pel' million n.nd the sulphate-seleniulll
rntio is n.ppl'oximately 5,700. 

'rhe presence of sulphn,tes does not wholly inhihit the ItbSOI'ptioll 
of selenium (10), 'Phis is ulso shown by the dfLta given in tahle 4, 
(See also p, 52.) 

Despite the presence of selenium in nIl the samplos collected by the 
writer, \\'lI(1tllCl' on irrigated or on unilTign.ted soils, the qIIfLuti ties 
found Hro flot seri011S unless they represent a general U\'OI'age of food 
nnd forago crops o\'e(' the whole riistrjet. In order to determine this 
point IT. ,r.Wielunann. of the Food Itnd Drug Administrn.tion, 
enlisted the services of field ugents of thnt ol'gnnizu.tioll to seCl1l'e Il 

large 1ll1111hol' of sn rnples of the eommol'cinl (TOPS growJl in these 
arons, 'I'hey wore collected, for the most PIII't, by A. D, Crmnnl'tif', 
TllCY induded :3;3 samples of (t,pples, 14 snmples of (tlfnlf!L, 18 st1.mples 
of com, und J1 assorted snmples of bonns, beet tops, CHrrot tops, Ilnd 
oat Itn.y. These were exn mined for soleniulll. One snl11ple of eOI'll 
Ienvos from the nl'cil. neltl' r.lnck in the Orand Valloy IlrOll cOl1tllined 
18 pnrts per million of seleniulll. '1']10 nssol'tod slllnples, including 
the corn and nlfnlfn., showed n. selenium content mnging from :3 pnl't:;; 
POl' million to the merest trllce. No snmplo of npples, either in pulp 
01' skin, showed nlly f)'nco of selenium, n,t lenst in excess of 0.1 pnl't pl'r 
million, 'I'he, n,ppif'. seeds hnd n mnximum contcnt of 0.5 pnrt pel' 
miJIioll, but in most ('nses even tho seed::> showed senrccly detoctu,hlo 
trllons. Tlto n.PPUl'l'llt !'Cllsons for the higher sclenium content ill 
the vegetn.tioll eolloeted by the writeI' lire tlULt the collections W01'(\ 

Illude hefol'c lleLh·c il'l'igntion lind beglln nnd the plnnt s!lmplos wore 
young nne! 801ec(;od from locll,tions spoeinlly fn,vol'n.ble for solenimll 
nbROl'ption. .It SeOIns don]' tltltt no sedous Sel(Hliulll dangor (\xists 
in these i1'l'jgnted III'('n8. 'l'ltel'(, is n, ce1't.nin mcnllCC from J'orllg(' 
poifmning in the Honil'l'igll.(;ed nt'cns, 

S}JLENIUM IN KANSAS SOILS 

The geoiogicul maps of Knnsfls show ou tel'opping formations in n 
::;nl'ip!, or incren.sing nge, extending frolll the westel'Il portion of t,he 
:-ltnt,(1 oasti\\'nl'd. TlwSC1 expOSllres ilH'lude the Oret.aceous shnles, 
knowll olsowhol'(' (;0 ('ontnin selenium. 1'hese shales II.re not exposed 
lInif'o('mly, but II genol'fllizod sketch (fig. a) shows IL sllccession of 
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exposures in a line running through the north-centrnl portion of the 
State, The exposuros present a sel'ies of "SPOIU' heads", Y(!l'y elen,rly 
shown in figure 4, 

In Technical Bulletin 482 (2) there wns reported It series oJ shule 
ILnd vegetntion sltlllples of notltbly high selenium content from Gove, 
Lognn, nnd vYI111ace Counties, It seemed important (;hel'efore to 
determine the nature and extent of this seleniferous area, For this 
purpose, Jolut T, Miller, in the lltte summer and fall of 1935, undor
took the collection of n, series of snmples nnd observations, It soon 
becnme I1ppnront tlmt. the geological Illl1pS o{l'ert'd un exeoUent guide 
to selenifel'olls soils, It IntoI' beclLllle elelLr that the Hom also could 

I$'$§ _ OGAL' ALA FORMATION 

§ 1m PIERHE SHALES 

E Iml NIOBRARA FORMATION 

ffi.3J l'li:;~m BENTON SHALES 

c:J [=:J OAKOTA SANOSTV<f; AND LOWER CRETACEOUS 

1·'IGI1Jn: 3.--0oncrnllr.cci skl.'Wh sh,)wing till' rl'lnli',11 (Jf~c"lo)!i(' forllltli i(JlJ~ 10 ~oll fOf(lJul,lort. In this ~kotrh 
II InIHlIII' of looss o\'orl~'ln;( II "ollsldl'rnhll' PUrl. (If tht' nn'n i~ cifsrl'gllr!lcd. 

bo llsed flS indicatol's of ::;ell'llifcl'olls urous. A lllllni>('l' or difficulties 
\\'em eneolllltt'l'('d. Among tl ll'se , ns ought to be expected [r'om the 
echeloll ehul'ador of the shull' expOSllre, is thnt nt OJ' ll('ar tho juuction 
of the dill'ercnt shnles it is impossiblo to detet'lltine to whn,t extent It 

given shnle contl'ibut('s to the residual soil, lind since tho Stlcc('ssive, 
shnles 111so overlap on the nol'tih Ilnd south sides of arcns, this conditioll 
ndded to the diflicu1t.y of UP('tlt'ate dill't'rontiution, 

DifIiculty II.lSO Hl'min fro III th(' fuct, lH'l'vlously shown (,2), thnt 
different portions of lndividulIl ::;hlll('s \'lIlT in selenium ('ont('nt. It 
i~ also known that difl'cl'('nt, sp(1cies of plants show wide runge in 
selentivc absol'ption lind thnt ahsorption is not;uhly illfiuOll('pdby 
soil components oth('r thlln sl'll'niulll (.9, 10), riotl"1bly sulpitui'. 
Another inllueuC'c modifying the scl('nimll ('on tent of the soil, nne! 
thorefore of tho vegetation, i!'; t.ho shifting of soil by the wind. This is 
pllrtil'ul!1dy impOl'tan t in the I1rellS immediately over rough outerops 
of selomferous shllies. 

'rhe ultimate method of survey wns to mnko It tl'llnSY(\l'se sampling 
of the geological ,outcrops to dctel'lnil1e the width of the urea pro

744\)1)°-36-4 
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sllmnbly enpablc of pl'Odueing toxie vegetation. Tlw sll,mples WNe 
taken so that Itt ICllst one transeet was made foJ' olwh series of town
flhips. 'Yhen'. little 01' no seleniu III wrts expcetcd to be fonnd, the 
uumber of sl\.lIlph~s tlLken WHS smllllcr thl1n where it WIlS d(,finitPly 
know11 to be present. As in other arens, Lhe vegetation scleetcd WitS 

largotv of plant species known to he good absorbers of selenium, but 
gellcritlly l'cprcsentlLtive vegetation WIlS also induded. Also, nor
mnlly the soil sllmpletaken WllS reprcst'ntll,tive of the first G inches in 
depth. Ilwluded also wcre It llull1hel' of profiles rlIlt! It laq:;c number of 
shale sl1Illples. The loen.tion of the s!l.lllples lind their selenium ('on
tont are giyon in tn,blo 5. The dlltn Il.re alTnngeel hy ('ountics lind as n 
nile in It W('st-ellf1t Sl'queneo. '\"}II'I'(', t.hh; sequenc(, is 110t followed, 
the relative positions nrc readily observed by re('ulling the fILet that 
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the township numbers increase from north to south and the l'lmg'r 
numbers l't'Om east to west. 

TABLE 5.-Selenium content of soils and vegetationfr01n Kansas 

WALLAOE COUNTY 

IseIClli~~~_~,abora- !Field I Location :\fnterinl 
i Soils or' Vege

lory nOj no. 1_____.___________ . Ishnles I tntion 

B16H!O 2.8 miles south of Smoky 1 I iii I Pierre (·Iny. n-Ii inches 


131(110; In _.. I:~I~'.r, ~<Olltho:walin(:e.... 1Wrenth IlSleL. __ ... _... " ... 

B10198 1..'; ~Ililes south of Smoky Hili ('olby ('Iny lonlll, O-Ii fll('hes (on 


]ll\'er, sollih of Walince. loess).

mIJ1911 28 _____ do.•• _.. __ ._ •.• _•• ______ .... _ Corn (Iellves)......... . 

B](I200 3 S ~,~.orner sec. 28, '1'.13 S., R. ·11 J>~I~~ll!~lny, 0-6 inches. from ""t'sknn i 
1316201 3n --- ..do ___ .• ________ •____ •__ • ____ ('orn (Ieaves) ______ .. 
1l16202 Pierre clny loam, (HI inellt',

Tl16203 Shill lonlll, 0-12 irll'he~ _ 

B162O~ 200 feut south of N"- cornur sec. \\'eatlll'red shale. 12-2~ inches 

TI1620b 2,'f.12S.,H.·12,\r. \\-enthcred shale. )·eIlOll"slrenks. 21 

n16206 ( 30 inches.
J ("laY .hnlo. :W-J()S inches 
B102O; ·In ~ __ ~ .. do~" .. _... ___ .. _~ __________ ~ __ ~ TwopgrOO\'l~ POiSOIl\'Pll'h 

fllf)20S !!OO feet south of 'V H ConlCr S('('. Pit'rr() Jighl ('Iny 100m. O-fi iJlell{'s


II!. '1'.121'., It_41 W,

II Hl20U fin do _~_ . ~ __ . __ .. _ .. _ :\'nrrowlrufmilk\"l't('h

13 16210 (in ~oo feet south o! gl:j ('orner S(~('. rnrw 


an, '1'.128., IL4J \Y. 

il Hi~I~ :\ \~.-~'orller ~(I. 2f J ~I'. l:~ S., R. ~nj Pierre ('loy loaUl, (Hi irl£'he~ 


B162Jfi in __ do~_ ...._~ __ ~~_~~ ___ ~~~~ .. _.... _ 'l'wo-grQO\,c poi!'onrell'll _ ~ _ 

B HJ211) S ~\\\·\-'.!Ol"ner !-le£'. 7, 'L'. la S., H.!~. Hail OV(~I' sho)e, 0..(\ iJ1('Ilt'~ (po:-;~ihb 


frOIll IOl~Sg).

Hl(j21i &1 .tlo ........ _..... ______ " __ Wrenth IlSler_ . . 
BW218 !! 20() feeL north of S\\" corner 5"0. Pierre clny 101lln (Lnke ('r".'k forlllll' i 

2S,'f'.12S.,n.3SW. lion inPiorre).
111(1210 Un __ .do _________ ..... __ ...... ('orn (It-n\'('s). __ ... _ . 

Bl6220 :iOO feet south of N\,r ('orner sec'. i{piCrrl' ionm t O-G jn('l1l!s~ ~. __
} If)1116221 IS, '1'. 12 R., R. :IS W. Lake Creek shnle. 2-S fel'l (Pierre)
BlO222 IOn . __ ... do~._. ___ ",_~ .. ________ "_ . 1 ~llllnOW(lr. _
mn22:l 11 nOO feet south of N!/.i !-IC('. 35, ~I'. I LiJ,dll eillY lonltl, 0-0 irwlws 

I:lS.,IL40W. i 
Ill1l22·1 Un .. tIo.______ __ ......... I $ulltlower • . 

Il 1(1235 N g ('orner SC(!. 2a, '1'. 12 S., H. {*'\\\-SknuU ('Iay lO~JI1, O-fi irH'lw:. 


~ Il10236 12 ax "-. i \ro'k.nll shl!le.~-r, feel
llHl2:1; 12" --- -. do... _.... __ .. __________ - __ , HUSSIllIHhlstie_ .. 

II 111326 la 1S"h ('orner sec. 11, ~l'. la S~, H. I' Plern' ('lay 10nll1, ()-(j irwh('l" 


12W. 1_

B lO:l2i 13n .do. _ ....._____________ . ",·urf·pen••. ". _.... 

B16328 J.I ~J~\5'OnH'r $C(', 3, 'J'. 12 S., H.·12 Pierre cloy loum, o-n iucht's. 


llHi320 14n _do~" " ____ •.•••. _* __ ~~~ __ ~_ 8unUower "'~ . 

B16330 15 X"'- (Iorner sec. ;l5, '1'. 13 S., H. H J~lkH{lrr" ('llly IPlllll 


42 \\'. 

Il 1033 I Ion .. __ <10 __ ...... ________ •. ___ ... _ Nllrrowlelll lIlilk\'t'[(,h ..... _ 

11lf.1:12 1G NW Corner sec. all, '1'.11 Soo R.·j2 Grayish <'illY sltHle, 0-6 irlChes . 

W. 
JJ lOaa:! 16a ___ .do .. _....____.. _.. ___ ...... ,Scurf-pl''' .... _........ 

1l10aa4 17 N"" (~orn('r sec. !U, :1'. ] 1. S.t H. Pierre. clny loam, 0-0 in('h('~


·12 W_ 

Jj1(i33r. lin - ~do .. ~ .. ___ ~_~ ... _. ... NnrrowlenfmilkYeleh ___ _ 

II UClau 18 .~o rods CHHL of northwest conwr Pierrr rlny luum, 0-6ill(lhl;'~.


oct',(I,'I'.12S.. IL~I \\'. 

JlIIl3:!; lSil _ .<10 ....._............. ____ HlIssinn-thistlt' • ___ ... . 

1IJ(~la8 19 
 N~\~~('OnlCr sec. fi, '1'. L2 S., H.. .J 1 Pi'~rfl' ('Iny Inurn, 0-0 ill('hC'$~_ 

13163:1(1 IOn .. _do .. _____ .._••__ • __• ______ .• ltllsslnn·lhislle. _______ . . . 

llUC110 20 S I~\~.()rncr sec. 32, '1'. 12 S., H. oJl ('olhy sill 1011111, {Hi inches, .. 


BJO:l.J1 2011 ..... do.. __________...___________ HlIssillll.Lhlslle. __ •______ .. 

ilUl.142 21 I' \\' ~orller sec. a·I,'J'.l1 S., H. 41 ('oilly silllolllll, IHlincl!es.... 


\\'. 

Bj{j3·j3 21n ._ .<10 .... ______________ ........ RlIlltiower...... _ ...... 

Blfi34·1 22 \\\~, ('oftwr sec. ~~ 'I'. 128., H. 41 Piprre ('Iny tOiLIII, 0-(1 illchmc 

BlfC145 22n ..do....._•• _______••_. _____ •. illIs,'illn·t hi'II[\ .......____ . _. 


http:a�I,'J'.l1
http:BJO:l.J1


T·\BI,~~ ,J.- -Selenium conlent oj ,~oil,~ (/./l.d "e(lf'/(llionjrom I(n.nsas,-Colltinllcr! 

\\',\1,1-"('1': ('OI''''I'\, Continlled 

l,n1>orll' fl,'ld l.,ocullon .\InlerinltOr) no. ntL 
, Soils Or Ye~e· 

sllllllJS llIlion 

V.1J. m.'P. P. m. 
Blf>l·W :\ \\. ('OI"l1l'f !'tl('. l~t '1\ 12 ~ .• H. Ilnrk \nyer in nlill ,'1 UIII , IS-2·j ludw. O. i . 

4111". 
IWel·li -do ._ _ _ ~UIlH(Jw(>r 
1I11~1·1' ~\\' (iOnll'fSt1 (" J." T. J2~ •• H·. ' ·Pf"·rn\(·lnyJonlIl.U....liirl(lht'~. .n

·11 I\'. 
1l1Ii:J.t1l do. .. . ............ Corll (JellnJSJ. . . G 
BI!l:l[~1 ).; \'" rurner SOl'. !W, '1\ J~ 8., It ('olhy (-lny IOHIIl, tJ-fi iu('hmL ,S 

·11 11'. 
III 0:1:;1 do ~"_,,._~~._.. C·alll\fhmuJs,\.o . 
H1fl:152 ~\\~ ('ornt.'r ~t'(!. 20, '1\ 128., It Alluvial ('IIIY Inurn, U-fi iht'l1H~~~~ 

·11 II'. 
110_ . .. . eMU' tlw:uis) 

!'-\Jo: ('ortll'r St.~(". 2i, '1'. 12 ~'t H 1 Pit·rn·· ,'Iny IOUJII, n~(j im·lw:.;: .5 
·11 II'. 

Blfl:ifiil do. ., . ~~. Xnrrowlenf milk,'ul('h. . ;50 
Hilla;')" ;-:.\r l'(JrJwr :::Bl'.. 311, '1'. 12 ::;., If Colh)" l~tny IOllm, U-H ilu'lws 

·11 II" 
nl/~l.;. ,~ do Corn l]~a \'l'S) + • 

nU:'15, "I': ('orW'r S~e. I), 'I'. 1:1 ~.. H.\l1l1\'ia\ ('lay 1""111.0-1) iIl<'ho~ •.•. .,
·HIII", 

nW'i5H :!!j'i do :;UlIlI()\\'I,'r
Illl;:tlltl :111 '\ J<: ('orrWI" ~'I('. 1"2, ;" 1!{ ~{t H, ('lJlh~' ('Iny IOHIIl, (J~n hl('Il(~s

1111". 
1111):1111 do ('::lIlt'tlwnd"il , 
BIfi:lIi~ til) :\nrrll\\ h'a[ lIIi1kYl'11'i1 ~IIJ 
Jllmfl:l \\'1" t'flrJ1Pr ~t'( . .\\, '1\ I:~ :4.•• H. l'ulhy l'!ny tOHlll. fj. fi ilwlms 

HI II, 
1\11;;\/'1 do :-ilJl1t1o\\(\r
Btn:Wfi "'\\ t'urlltir:O;l'('. :"'tl. 'It. 1:~ ~_. H, {~t)lh~ (*In~ Joaul. (J./, iOl'lws 

·w \\",
HW:W· do ;!tllltlO\\l'r 
Illf;:ifi7 ~ ". ('Onwr "(1(', 2~. '1\ fa ~., H. (~olhy ('Inr loum. U·-li iOt'iIHlL 1.5 

-luI\'. 
1I11;:lIi, d" . :-'"rro\\/('a[ IlIilk\',ildl I,U 
Illfi:lliil :\,1., ('Urlwr ~l~(\ ;i. T. H ~ .• H. ColhY ~.'Iny IOHlII, (I (j IIH'lws 

·10 \I" 
II 11\3,0 do HUl1tJOWl'r 
Btr.:I'1 <'('I1I,'r",'('. :14, T l:l~ .. H,·JII \\' Pil'rre cluy loam, fI Ii ineJJi.\.s. :! 

BW;{7:! do HlIs.illll·tJII~II,' 5 

BlIlai:l do ... \ 'l'wo-J!rOO\'l\ pOiSOJJ\'utt'il " 11K)

BIf;;l,l :4\\- ('onwr Sf'f', :.!7• .fl'. 1:~ ~.~ IL Colhy (llny lourn, n'l~ irl('lw,s

·HI 1\' 
Ulna;!! do "~roalh nsll'r 
IlJr.J'11 ~ 1,1 ('OrIl(1r "'n<0. 22 (,ol1>~' silt 10HIII. IHl in('h"s ,0 
BUl:i77 Corn {Ion \"uEH 
BJfl3i' ,,"rl'nth oster 
11l1;:I,!! :l~ I'i. 11'-. 1:J ::,' H.·1Il \\~ ':=1' Colhy ('lar In:uJl, {I. fi iJH'lws .[1:4 1 1 ,S(\(, + ~. 
BI(I3~O tlo .... CII1Il1 (IwndM. . ·1 
1l1./):lSI :-;1.1 (·nnw,. !'W('. :~t .fl'. 1:1 ~ •• H. , Colby silt 1011111. (Hl IlIchl\s .U 

·1Il II'. 
JlIfJ:I'~ ,)(, ,;':-ur,Umn'r ~. 

BIIClsa :-.: \r ('Ornl'r "t'c', :!, '1\ 13 ~~I H. ColhY ('ll1~~ lOUin, O~f; l11I'ilu,"\ ,6 


.!II I\'. 
lIJO:lS·j 40a do ;";urrowtHnf Illilk"ulrlll 50 
III1J:b5 41110 fi" Ilrnoll1 snakl1 Wl!(ld 8 
JlIIi:ls/l 41 s,,· ('Orlwr ~i'.{', :!O, '1\ 12 ~u f~. ('"Ihy ('IIIY 1001I)), U-11 !rwh",. 

·111 ,,'.
BIQ:lsi ·1111 do _ :\nrrowlenf Jnilk\'etdl (lO 
IlI"lS" ·12 X g ('('nwr S(\(·. ai, "'I'. 11 ~.t It. i "h"rn' ,·Iny IOalll, (I·~(I ill('iw's 1.J1

:mW, 
IlI(~I~V do Brool1l slInkl1\\ (wd ~'O 
IlIG:mo do . tl'wo-¥J'oon' IJOi!'oJ1n'tt'll , -Iii 
1111;:11/1 :-.; J~ {'ornor ~t"(·. :{~, -I'I~. IJ ~ .• H. 'PiClrrl' ~hol~ c-lny IOHIIl, lJ"'ti itll'lws 1.51 

:II! II'. 
Jllo:m~ do. { H 1l:-;"'iiHJl~thisllt,l .. 

11It.:W:j ~\\' t'orluor Stl(O, :i4, '1\ 11 s.. H, Pit)rnl (-Iny IOHIIl, U-6 itwlw!i. 1.5 


:!\I II' 
IIlrM·1 do ......... . \l'relllhflst~r..... . 
BIiCllifi XI., ('Orll'" S('(', :W, 'I'. II ::4.. It, i AIIII\'I,,1 ,lit IOIlIU, II·U hlt'hrs 

:Iii II'. 
Illll:J\lO .. fla do 
BIfJ:10i ·15h do ........ . 
IIIj;:jfI" ·10 '4\r t'Urll('r "f-'t'. 31, ~I'o 11 Soo H .. 

:IlIW. 

til) 
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TAB[,~; 5.- -8denluIII content of soils and "i1(!einll:()'fI from /{nIl.SlIs, COl1tilllll'd 


WAI,I,.\(,E ('(I(;N'!')" ('ontiIlIIl',1 

\ 
Laham.. 'Field 1 tAl/rntlontory no. no. 

~oils(lr \'''(If.!C~

I I shull'S tnuon 

=-li~r '\"~'4 ('orner ~er. "i, fr . .12 ::;., H. Pierrl' rlnr :oom, 0-6 in!'lws.
i as·w. 

ill6-l01 1 4711 r duo ~. ~ I!lIssItIlHhlsll(' 

1116-102 -IS, ~I'~ rOfllOr $ec-.. ~H, '1\ 12 S., H. Colhy ~ilt lonm. 0· (j irH'hll:-> ~ j ."' ......
:mw. 
BlIl-IO;! do. . .... Ctllu~ llH';Hl~,n 

11111-101 R\r conmr s~c. 31 1 '1\ 12~.. It. Pi(\rnl :;;haly ('111)' 10HJll. 0 li illt'lw~. ~t ~---:7-i~ ------~ 


3!;\\'. 
BI0405 -Illn ,_ do ... . ._ .. _ , . :;l'lIrr-lll'lI I
IIIII-IO(J ftC) '1';1.; COrlll'r Se(', 25 ...... ,..~~ __ ~ .\11tI\'iul !'nHII, tI It iTIt'J1('S f~1II0ky I j._._.... 

]Jill Hin'r ""(Will' 
BHH07 [>On I ('UrJI (I(':1\'('s' I ,> 
IIHI-IOS 51 ~:R ~!ci;rier ·sec."2.~~ ~ri':-i3 S:: It. XiulJrnrn ,'la) IOIlIll, 1I",fi ilwh(ls. .'-r,-- ·1____ ._. ~ 

a~ W. I 
BIIJ-I(ljj 6111 __ do ........ _..... __ \\'n':llh IIst~r 210 

BI6-IIO 51h _. rio TW()~~!TOO\'l\ TUlj:';OU\"('lt'h [)() 


1J1IJ-Ill do ":;til'k](·,.r" 

IlllHI2 S t,. rorru'r 5tl (', 3(L. ~io1Jrur~t l'la) hmlU. (I-Jt jm-.lws a
11111-113 .ti{L .. _ _ __ Hu"inn·thislle 

IlIMH N E ('(lrIJ('r S<'(', :15. T. 13 :;., It. Niolmml ('lll~- Io:utl, /I, nln(,hcs S i 


as \1", I 

Il I ("iii. f,,1n do . H"U('kle:lf" 

11Ii.1l n frl :\ I': ('onwr 'S(I('. a·l, 'J'. 13 ~ .• H. .:\'iuiJrara du~ lOliJll 2 


:1\ \I', 
IWH17 do , :\arruwlt1ar't"nilk\+ptt'h [/)0 
11111-11, ~ E ('ornl~r "'(!C". :~a, ')\ 13 ~'t H. :\ inltral'H .*Ia) }'JUm, f)-Ii lnr'hl\:; 

~~, \\'- t partlv topsoil" 
BHl-llU do :\arrnwh,la' IJIHh\PI('lJ r.1O 
fll'I-I::?(1 1'1'; ,'orner ~I'('. a2, '1'. 13 ,;" H, T{'rr:u'(\ (-loy lWlIll. 0 ij illC'lw!" i:b : 

:~" ,,", 
oHlr,121 tl0 ,_, :,uullower :1 

IIlGI22 bi S\\,' ('orner 5(1(.', 4, 'I'. 14 ~-J- Ie Coilly silt 100lUl fnVt'r ~iuhrtlraL... I 1.;i ....... ___ .. _ 
:IS \\' 

1I11H23 57n._ do ......, HtI~sial1¥t hlst Iv -; 
11161124 f,,1oi ,.8\\'" rorllt'r SN", 34. T. 13 ~ .• H, ~iohr,lra l'lu~ JU:lIll, U· H indul$! 1 

! ;!S \r. 
1110-125 600 ' do_, _ H~1;~V;:ll1~1 :~i~~I:,:ll' 
11111-1211 .5!.1 X"" eonwr S(I(l. 2, 1'1'. J.J So. It. ~iohr;lr~l {'lay lO~lIn~ II'~H iuplws" 2 

as \\" 
IlllH27 SUn do.. __ _ :\arrowlpJlr JuiJk, lllt·ll ~.U1 
1I1I;12S flO XE ('onIP)' 1'P(>. :.!. 'J\ I-I ~ .• It. :,,\iohr:lra ('la~ loam, U-fi indu'$, 3.5 

as \\', 
111I1-I2H Mil do H1Issinn·thistll' ~ 
IIW4:m /jI :;\\"' cOrJwr :::ON', !!a. 'I'. l:! :ot, H. Tt'rrnc't' sillY ('IllY lonfll, 0,,·11 1m·he.s. • [)

:I!, \\' • 
IlIGI:1I (lin . do Hll~,iaU-llti"tl~ 2 
1111>1:12 62 S I~ (,OrJ)lIf ;>1..1(', 22, ~I\ 13 ~" R. (,olh) ('Iny 10:1ll/, IHi il/~hes 

:!S \1', 
BHl-I:I:! 02n do. . ··~lil'kl('tlf" 
1l11H34 n:l ~I~ cornl'r se{'~ l3, 'I'~ 13 ~_. IL (~nlb~· ('JlI~ lualll, U-(i. IrH'lll's 

as \\" 
1316-1:15 nail 110 Itu5.<inu·rhbih' .._ 
IIHI-!:m 1i,1 ~ \\" ('orller SN'. 2, 'I'. J~l H., H. ('olhr sill Inlllll, /l-G indll's_ ::::::::1' --"~5- -------

3" \\'. 
IIW:l47 (}In .010 __ ._ ItllssintH]tistl,' , .'" .._.___ 3 
IIIII-!:Io Of) :-; \Y (:orrt.~r see. !If), 'I'. 12 S •• R. ('nlhy I'I-\y lo"m, .Hi inches (hnsin .3 ______._ 

3s\\'. pitas(' .. 
111(1430 (l5n' ~~\\·('C)rner}icc.:{5~~ .... _._"_ t""1I1dtltltiUl~d vegt:,tution _._ ..... _ .. _____.. _ 2 
B W(lS4 1 ~~I~ c:orm~r sec" HO, 'I\ 12 S., H. i "-nlt'r rrom lurv,' pool in !'iern' sll!ll~, 0 

40 W. ! uflt'r 2t!!~illrh retina 

I,OGAN ('OI',,'I'Y 

I 
1110175 !'icrredOr,(1-12inches•. _.... _____ •• S 
1110170 ('enler sec. I:!, '1'.12 S., .n.:l7 W"',{f'1~nW..~t~~ingSShnl", lowest llll,'mher 10 

}
II 111177 1 Shnill , ao fllllt Ul.low slIrfncc .......... ~_ 22 

1116178 In \1,1. t Broom snllkcw'~l'(L ... ___ . _...... -----iSii 
1l10179 Niohrnro ('Inr IOlllll, ()-flinches..... - 2.5 ------ .. 
1110180 i 1 Nlobrum clll\' IOlllll, IH~ inches. "__ ,> r, I 
Hl6ISl 21 SOrodsnorthorSEcornersec.2,1,1 :-\iuhrurUelll;'IOnll1,.12-ISillPlleS. -- ~:5 I::::::': 
BI0182 '1'.13 S., R. 37 W. I Niohrnrn clny lo,un, Ih-2'lllIdle~ - _., " ....... . 
B lUI 8:1 ) 1'IOhrnrn clay 1011111, 2-1 Inches +. .. 20 ........ 
BI6184 , Smoky mil ('hnlk, h feet•••••• ,' _I 10 _._••_._1 



_____ 

30 TECHNICAL BrL1JETTX ,j30, r. S. DEPT. OF AGRICTUlTRF: 

'fAilLE 5.---Se/ellill1n con/en! 0/ .~(}ils (llItil'egeinlioll ,from f\(JIIS(}.~· COJltillll!'d 

LOGAN" COl'x'ry ··Contlnued 

LnlJorn- Ficldi 
Locationtory no. no. 

Roil~ or \~fl!.W~ 
.,holes tlltiOll 

:P,P,'/II,P.!J.m.
H16ISi. ~II sO rods norl h of S E rorrwr sc", ltusSIIIIJ-Ihisll,' . 4 

~I. T, 13 S,. H,:l7 W 
BHllbli "ilJ rnil:; north uf l'(m tl,lr St\(' .. n, T .. ~iohrnra 'Stony loam. JI-li iuclws•. __ 

1r.1'., H.:16 W. 
HlilHI, aa ~) rod~ north of ('t'lllt.-r "l'(', Ii, T. 'l'wo·~r()I)\'r puisollvetc:h_ I 550 

15 S,. It. an w, I~WI (",'1, ,'USI o( 1".----. 
110 :\1. 

B1G1S.~ :!h ~O rods north of {'ellh'f '::;N.~. II, T .. 210 
ViS,ILall\\", 

111010(1 a(' ,10 .. Xarru\\,!('''( milk\Nrll I, i50 
BltlllKI !iH tIn l'ni<il'ntiJird pl'l'li fill hnsin (I('ar IS 

sarnplt'r " 

IIItJlUl ~OrOlIFt:l)llth of Xg ('orn~r.s(1('. 1, :;moky fI ill ('h:tlk • ""'hnlnl' S 


'1',1',:'. H, a, W. 

1I11l\U2 ;, ". 1... ('onwr';t.1('.L,T lb~,. It :r; \\" Ptl1rn' ~tollY loam. 1),-1, U1t'hl~~ 2 


~~w----7J116HI3 dCI ~Ul1flOwl'r 
BId]!,·1 ~\\" ('orrll'r S:P('. 2, T 1.1 :'., It. ~iohr:lrn ('la,: JO:UII, II·;: lIU'I;.(\:o. h 

,I, II' 
II HlJUr. .. do ~ tlrrn,\·ll~U[ luilkYl'l(l)1 1.:130 
llto:!!l" ~Jo: ('orrH'r ~('(' ~11 T. I;i ~.; H. \"itllir:lra "by loam. U Ii 1JlC'h('~ ~ 

;\,1 II' 
_ doIllwaH Corn -h',ln1:.., :J 


B!fi~.J(J :;('('.21. 'I' n:;. H. :\f, II' Elkadtlr Ji~hl. (~b) iO:l1l1 l 11 t~ Ul(>lw~ 

Bl"2.J1 do (~;l1Hl 4 

Illti2,12 l :\iObr:Jr'l {'la~ Io:ulI.. H .. '~ uwlws_ .. _ 

Blr.24:J Brown play lO:lUl, " l:! Jlwhc~ _ ~. t, 

BW2H ·1 { Brow n (i'b~ lo:ull. I:! 3t1 iJH'hr'l. '.!. ;, 

BIG2.Ji. ""Ill", dJ:llk. ~It+ in('h," 
 .. ~-"--2I!lIi2,1I; !Ja do .1.'i/ r ",)ulu,0# fJhw!c'Jlwr f'," 

B 162,1. JCoo1h:. Ii~ht".t!r.l~ lu:uo. fI·~:.! HU'lws


gl4 {'OrtH'( ;>:P(", ~, 'r. 1:" ~.; HBlfi21' 111 (~oth) IH'~tq,: snh..,uil. 1:!":!1 nldw~ ..' ;j~ 1\'.II Hi2·1\1 leo1hy heavy suh~oil~ 2·1· ;'1, inclH':-o 

Bl62,~1 lila do. r':llll' (}(~a\,(1~ . 
 .:1 """'4 
BlIi251 11 HI! rods soulh o( :-; Jo: roru~r S\'t·, Colhy ~ih loam, 1~·t1 illl'ht.'~ • ti ~. w _ 

~G, '1'. 1:1 ~ •• I( :!1 W I
BHj-252 Iia dn (·aIW :lt~un\st 

UlG25a ICoil,,· ,lit loam. IH~ 1II('1]('S l,r.
bOO r(lel nurth flf ~,r ("orJl(lr ";£l{'.Il1fo2fi·1 12 ',('nib;· Slll 10:1111. I:! :!I.lnl'lil" ~ IiIll, T, I! ;:.• It. :12 I\'HIG2.$j .. (~t)lh~ :-,ih Imull (hro\\ Jl,. '21· :'fi ilH'hl·... "I 
B162;'r. dCt I(u"illn-thh(l~ a 
BW2!i7 (I () ~ Xarro\\ h>ai milk\Nl'Il I. mill 
BIH:!:)...... ="., ('OfllPr sp(,. 11, T tii;\.. IL ~i()hnlr;l ('lay loaw. IH, im'lw,... :1 

:l:! W. 
nln2!j~J 1.;-' du TWIH!rOOV(1 poi"oU\'Nl'h GOO 
11162tiO H. HO(J fet.'t s.uuth of I~l., ('OrnL'r S(W. .s'inlmlrn ('la~' luam. IH. lurJw", 2 Ij .. ------ ",1 T l.J ~ It '1" \\'- :lu' ~" .. -. ,1I1H21i1 Itu"I:I!l-tllht I,' 5 
Blfi:lli!! lit ')00 r('l'l \\ l\S( of ~ I': {'Ul;"1wr !-'N", an, 1':lkHlll'r ('lay loam. IH; IIWhl"!' :1 

T, 1'1:;, Ie :12 II', 
II 1021l:1 l!in do Xnrrml'l{·,,( milk\('tr'" 010 
BHi2G! Hi '''l.t ('orner ~"('. 12. Xiollnir:i t'b:. loam. 0-11 uwlw!-' ., 
IlIIi2iK' 16u .. _ .. do.. _ ~" .. Hussinn.. thi~tlt.' -"--iii 
H1Ii2GH 17 J [-00 rod~ W(lst of .s~4 set'. 4, 'r. I·t Xiohmra play loam. 1)·1i hl('h('':-< 2.:; 

,;" It. :12 \\'. 
Hl02f>. lin ._do .. ~_ TWli..;.rroo\,(\ pOlSOln N('h 400 
1111)2(" l~ :\1 ~ corner ~Lir. 16.' fJ\ 10 ~., l~lkad('r ("by lU!uu. H n hll'hll~", a 

ILa2W, 
1l102r.U 1M do ~lJJlthl\\l'r 12 
B102iO 10 :-;.\\~ ('orrl(1r S(!C. 2S, 'r~ 1~ ~.. ['(Jlh; day loam. 11 Ii illI'h!'s '-2 

H. :12 \\" 
BlU271 lUa tlo .. _ ... __ ~ ~ ('UIW tlt1U\t':-.' 
JI10272 :W :~(lO(N't I'ust of~\r ('onwr!'C'{'.lli, ('othy ..:ilt lo:lfJl a 

T, l;~ S,' It. :12 W. 
llJlJ2,:1 ~(la tlu \rr(":tt1t al.;,h1r 
Blfi27·1 21 5{)O (t'('t..~(nJllJ of ~ I~: l'orner S(I(l. Pil'rl'e (-lay loutH, I~ t.i ilH"hl~"; (lIlL~u\d ··~-:l"~"" 

"I 'I' ",:; It 3" W pha:-(~·.- ;to· .. "' .... .BHi275 2Itt !'\lIrro\\!t':I! mllkwt('h _~......_.. ·120 
B1G2in 22 ~". ('Orlwr snr. !!:{. '1'. Hi ~'t ('olhy ,ilt 1011 lit , tHi iJ'('h"$ .... __•• ,tJ •••••••• 

H, 82 \1'. 
n1G277 22.u ... ~do" _........ _"~ __ •• ~ __ ~ __ ('line (lelH'('~l. .... '~" ~............ •••••••• 3 
1l1ll2iH 23 ,I,Q rods soulh o( N'. scr. 10. Xiobrnm "lilY IOllJII, 0·(\ Inches••••_. 4 

'I'. 15 S., It :12 1\', 
1316279 ZltI ..<10 ,~.. _, ~lfuJl('yn _.~ ..... ~~ .... ~ ....._... •••••••• 1,070
BIti280 24 ~O rocl~ en.st of ~". ('onwr .~(\('. :H ('111\' IOllm u!JU\'iUIII, O·~ Inche5...... 3 
BHl2S1 I 2-10 rio ~lIn~Uu\\('r~ ... ~~~~ ~,.._ ........... " ...... -------~ 
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TABLE 5,--Seicniu,1/I conlent oj sons (mri vcgclaUonJrolf/, l\anSCI,~·CoIlj,iIllll'd 

'\,OG.\N ('(JUN'I'Y C'ontinuecl 

Llluurn- ; Jo'I~ltI r 
LOClliion Mnterlnltory no, no, I !;oils or' \'~~e· 

shnles : III1Ion 

Hln2S!! 25 gl.t l'OrUl11' :i(l('. ~Hl '1'. 1-1 ~., ClflY loullI,lIlu\ hUH. trf1lrwlws . 
1t.:l2W 

BIG~3 2an do ~1l11t10\\(l1·. 
nlfi:!S4 26 ~". ('OI'lH.'r >':(1(' 2fi. T. J.I~. ~iohrnrn l'Iny loam. (Hi iJw)ws 
Blr.2Sfi !!(in do. ". Sflrrowl,'nr milk"ctdl ,_ ,,_". r,O:;o 
BlIi2Sr. 2;- non r(\l~l ~nllth (If :\\r ('ortll'r ~e(', Pi()rl'l' ('lay 10UI11, fJ.·n illc'll(Ig fmixl'd 1.fj1

2a. rr. 1!{ ~ .• lL:J:! \\", I,hps(~\, ! 
HIfi~~i !!iu do _ _ .. ' ,ltll>~iUlH higtl~ .. , ___ I 

1IIr.2bS ~h .ljOO ft,'('l nurth of E!., ('(u'n(\!' ~C('. i\iohrarn ('Inr 101\m, O· fi 11IC'11l's (stllPP .( i 
:H. 'I'. 13 ~ •• H. :l~ \\'. phllHC), ,, 

B102~ti ~&n ~. _do_. ~ ~ 'rwn·J!roo\,e POisol1Vl' lt'lt ." .... I 100 
Illfi2\)(J 29 X B cnrnt'r $(1(', 3, T. J.I ~., H. Niohrnrn e1ny loulll. 0 fi iTll'hrs (sH'ep I ~ i: 5'" 

3~ \\' , pbnsc) 
BlG2tll ~On tlo :-::{'lJrr·IH~n_ .. - - . ~ . ~ I I 
BJr.2\12 an ~',.;~-. (\'\c!r,ii,'l'~ ~l~r: 12, 'I'. I,j S., ·H::~ Colby {'Iuy IOIlIll, il--fi irH'hl'~ (tIIHil'r· -:7'1 

,_ I loill h~' ,'iohrnro). I I 
Jl11l2Ua 30n ~r1o~."""~"'_"h"_~'" ... ~ .. J PUnflO\Hlr .• _",~v.~
llJf,2!).I :11 E~J2 {~~!.IH.'r sel', 16. 'I'. 1-1 B .. H I Niohrnrn c-lny 1011111, O·(j irl(lhl'~ ii-'" 

131ti2UiJ :lln dn ~ _+ _ _ .. ~(·lIJ'(·pl·n _. T" _. • ... 


H1fi2t1C :12 :-nr ('Ortw!' 'iec', 2a, T. H ~.t n, Xinhrnrn ('lur loam. O·f) lJlt'h['~. 

'l2 \\'. 

Btn~l; a!!!l do _ . HtI~slUlI·lhi~IIl'. • .. :, 
111r.2!1' :1:\ tl(X) (l'(ll ~olltl1(.1U~1 o( Xli ('Orm'r XIobrflm ('loy lonm. O· It ill('IIl'~.. 

"'N', Ir~ T. l.'".i ~ .• I{ :t! ". 
Bll)~HJ!j :l3a du Sorrowl(·"r /lulk\'Ctl'il 
BHi!!OO :\:\1, <I" ~l'(lds of A~'1trtlUllhnr 
11 lfl:l(JI ';'1 :\ \r ('Onw,. ~('(' a2."r 1;· ~>I I~lkodt.·r ('IllY loam. 0-(1 irwlw!-. ,5 

H:U II, 
Hl1i:lIJ2 :HII do :-:tJuf]uw~r... _.. __ -. --! 
1111.:10:1 :~.j llU mill' uonh or SII ('(.nwr ('olby rillY h'"lll, 0 II !rH'I,,·, ,""In· ' .5 i 

"'I.l(' , :W. T. 1~", ::. .• H. at \Y, I hrnrn :-;}wlc Iwlow Ii }o, rPl'p 
1l1li:ml !i,;"in do . . •. , \rn'nth n::.tl'r .~ ... , _~ ·_.I :l"T 1.5 _______ _Illfl;lO;. an !,1'1 ('nnw)" "'~\('. ll. rr. If, t"-. H. f Xiohrnnt ('Iuy loam, 0-6 iJlell('S (steep 1 

;if. ,r . phtlH1L : 
IlJli31Hi alia do _ _ "-r('nthnSl('r_,",.~,,,,,, .~ __ ... _;._
Jlwan. :17 ;;1'; "01'111'1' 'P,'. 1. '1'. Iii :-:, It. Silt loom :,lIu,'!tun. o-ti irlt'hc< (high j 

a;, W. hOI tom phtl~e),
UJI;ao., a,n ,Ir__ ,.. ~ HlIssinn·thist1e~ ~ ...... "."" 10 
1!Ir_IO'J :IS /,(XI f"('1 nOrlh or ~\\·I., " .... i. >:inbrom rlo\'}onm, (J-G inrlws__ .. ' • 7 ~ ~ ~.___ ,.._ 

T I;':-:.H.;JI;\\'. , 
HJ'::lW tlo Sllrrow}enr Illilk\'clt'h, _, __ ___ -'I' ;j(J!I,"" · II _•• ____ _IIIf1:l1J :w ~ I': I'ortwr ~(1(' 12. T. 1:1;': t H. C'''lh~' rillY 1(10111, 0-0 lnciws (ovcr -: 

:\7 \\' Xiohrnrn~c ,
IIW:U:! :10" • ~ {I ("lIW (}wnds, 7 
BIG!!I!! ,111 XE {·HUJ(lj· :oN-, ;~r.. '1", l-J ~,. IL Cn}hy day }oam, O-U Inches (o,'cr : ,7

;1,,,", Slohrnru ,. I 
1\)11;11·1 ,II .iO~' ({'(Il :-outh of ~ \\' ('urUt~1' ~C(I~ Sinbencil dnY IOlllll, (1 Ii Illches - __ oj

ai., '1' II,... B !l7 \\' 
11103\[, ,1\11 rio Hlission-Ihistle. _ , __ __ 
)'\11;316 ·J2 "\r!., ('OI ..lPr ~Ni. :H~ T )., ~ .• H. Xiourorn cloy IOUIII. 0-0 IlIrlles, I 

:17 \1', 
Illlj:B, ·12a d,,_ ~tnnlt'yn _ ......... ~ ... ~~~_ ~ .... __ .......... _; 470 
1ltr.:I1l> '12h do __ .. Two !!JOf)Vfl POiSOIl\·ctdl _.. _ ~~ ..... J 'lUO 
BW3t!J ·Iil : ;;OfJf(,{lt Wll~t o(l-'E ('Orlll1r!"('('. H, N.IOhrOin ('Inr IOHnl. (l-G inellt's " ___1 a 

'f', Jot "" H. :1' W 
Blfi:l2U ·J31l ~Io \\ reillit ",I"r . _ __ __ 
IlllK121 431> . do . \\" it d Ii('0 ri(',' .. . . ,. 
BW;l22 H 1)00 (ll(lt Wl"'!'t o( N I·: ('ornt'l' SN'. !'Irrre ,'Iny 10HUl, n·« inehes..... "'-2"-

~f), '1\. 14 ~., l{, !i7" \r ____ • 21I1f132:l +111 i du. . .. ~lInflU\n~l'. _ .. _~. .~~."~.~.~_.I" 3, 5 _______ _IlW:l21 'u. ~() rod, /lorth 0(:-:" "unI!'r 'er, Siobrnrn ('loy IO:llJl, 0-0 IlIrhes .. - ---f 
:lll,']' Hi' .• Ic;mW ,IIlfi!l2.'i ·!fin do ~ ""til'klellr" . _.. .. ... • ! ...___ a 

n 1r,4W 'In ~ I!: ('orrll'r ~N·. 2f1, T. 13 ~., H.. Siohl'UrII ('Iny 10:1111.0.. 0 hl('hes. _ .... I 2. fJ _. _____ _ 
:!i \\' 

HIIi'151 ·1011 du . _ ~ : 'l'wo'j!ro""e poison"c!ch . __ .... _:~:II...__.._ :15 
IlllHli2 ·17 ,1(}0 (N.!l Mluth nl J~l.1 ~(;t·, :m, A1hl\'iull1 "Iny lonm, v-o h"'h,·.;; .... _.. J. f1 • ______ _ 

T, 1:1 ~" It :1. \\' 
!lltH;,a 4ill 110 ... • ~urlllllwt·r . ... ..... ~ _... ~_ ..... _ ~_ .. __ .. __ 5 
BIIHf>4 ·Ih ~.Ii ('OflWf ~l·t', 30, 'I.'. Ja ~" IL i oS'inbrurn ('Iuy IOHm, O-U ill<llIes_____• 1 _______ _ 

:W \\'. 
II iG,t55 ·IHu ... <Iu...... " ........... . Broom Mlukew,·etL ._ ..............1_ •• _____ 70 



32 'I'ECHNICAIJ BUI~LE'I'lN ;iao, C, 0, UIWT, OF AGJUCIJVI'UItE 

TABI,I> ,i., ·Selenium rOl/lrll1 of soils and tlcl/eirlHon /1'0 lit. I\nn,Wt,~' COlltilillCd 

t HdlHljlllllln-~• 
1..tlllOrll" Field; 

tor~· no. 110, I Mat.erilll I , 


SOi!sorj ""He,
"hah.s t"llon 

;P.'fJ.m.:/J.JJ.m.IlIIH;'I, ,It! J,(XX} fell I \\li:it or ~l" ~tw. 1. T PJlirnl 
... lItll~ <'In!> Inmu, (J. n inches J 1 ~._ ~ __

1/ ,;" /( :\. \\" (~harj)11 ~1)J'jll1!:-' HWlIlilert,
IIIIH"i ·!\in do, _ I\\"n'''llo aSler. 110 
BIlH;;'" fiO ~ I~ corllel' se,', II, ,[" H ,;., 1(, Pierre "111)' 1011111,1) 0Inches .:::::'----;1--··

~, \\'. 
Hllil,,!' liOn do .. ~ II'r"Jllh ,,,I,'r . . • .I.. ____... ! 100 
B If,lOU 51 30U f,'('1 1I0rl henst of ,; \\' rorner I'lcrrllshnh "lllrl(JIlIII,()-llilll'hc.~ .•••1 3

SCI' ~, 'I'. 14 ~ .• It, :17 W • 
IIIIHOI 5tn .•10 . .. ilussinn'llusllc.. ......____• 
llItHO:! 52 liOO f"N "list of ';\\' ('UrHersec, 35, i ~i()brura shnlr rloy 1()1I11l, 0·6 inches.' 8 

10 

'i'.la;o;"R.:l'II', I 
UllHoa 52u dn ~ .... " .. * •• ~" ~laI11e~.1 t.... - ..~-;:.. 550Blflll).! r':J x\r ('Orl1(l1' 1'(,(', ~ij 'L\ 1·1 S., R.37 Colh~· ('lny lotUu , 0-0 iJJche.~ (ItCIlVY • f .. ~ _____ ...j 

\\'. ' subsoil phase"
IJlfHn5 b3~1 ..do ......... ______ ........ __ i ~nrr()\\"lcafll1llk\'N('h . • ••••.• 1 110Illr,.Wtl ~'H ~\I' ('Of/lers."" 10, 'l'. H 13" H. ! ('olbr sill IUOIII, ()..O Indlc.< OWU\'y .8 ;

3. II'. suusoil phus,.!. 

BIn·IIl, f)·hl lio ...... __ • __ ..... . ., ('orn (1"IIWS\. • .... 

IlW·W," Mi -,"\I'l, scc.Ii, T, J.I ,;" n. :17 II' i Pierr<o ohair l'IJlr 1011 III , 0-6 inl'lll's 


(~hlllp phmwl,

1lJ6.1Il1i .ibn <Ill ... .. Hussial1'lhlslle 

11 If,.j 711 :in 1.\0 rud:. (Ins. I o( :\ 1I ~(I('. li, -pe" 1·1 fj'J I Pip rrtl shu!y ('IHY IOllm, 0 l\ irH'IIl~$ 1.5


H, :17 II 

IIIIH,I :ina d(l 8Iick\l"I,~d 

IllfH7~ ;'}(\h .Ilp ('laulIIIVWt'l!ll

[l1fl17a ,"I; :-.... W· l'urrwr ~l·(·. ii, te. I-I oS'l H. pj('rw ~hnb' ('Inj )Oflln. 0 fi IIH'JI(i~ 1f ~ .. ______

.l' II'. (~tt'l\P phU"HI. 
5 

i
BIIH,I .·,a do SlHlllt'yu 170111017;' ;).:" I.oon ((It_! uorth uf t\1~ ('onwr I '/Jlhr sill 10"111 (lWII\') ,"h~oil phllsei'

"'l'. ;11, T. 1:1 ,; .• II. :1711" 
Ill/Hili ,'i . ...;a db _ ~um",II'af milk""lch alUIlllt!77 :;U ~ \\. (,'nrllt..lr ~N·. :J:{, 't'. 1:3 ~.t I{, Xinllrnrn (·ln~·loJlrn. O-H illl'hes

:17 I\", 
BJlH;~ nUll do. . . Broom Slit! kloWl'(ld 
BllHi{l nO t)U(1 (I\lt W(i!'t uf S]O: {'onll~r ~l'(,. ~iohrnrn ('IllY lOlHJI, O··(l frl(lhu.'L 

7 

:1:l,'1'. 13 S., IL :17 II". 
1111>1"11 fiOa 'l'wo'~roo\'(' l)oi:-;oJln~l('h 1.50tlu. ___ " 
Bln·lsi fit :-; \\' ,'onll'r '('l', :15. T 1:1 8., R :'\[ohrnrn (1lnr lcmm. 0 'fi irWhll!,\

.1. II'. 
1I""~2 fila 110 Caw'tltl'ad... , a
Blro·I":! tilh du . _~ _ ~,'m)\\ leaf lIIilk\ ('il'h. I,a·to

BJr.I\j 112 :'\\\. ('Ofller ~N·. ;ili. '1\ J3 ~ .• IL Colll\ !'>lill 101H11, O·/j ineilO!'>l tOyer


:1. I\", ~i;,bnlm!

IIlIi·I.,;' Ii:!;, .~ dO' (~aIlP . .. "'" ·1IIl1iI·,'; I;;J if)(' (N'I \\ (,~I oe X I': ('OrU(lf ~I.,I('. ~iobrHm ('lay 1011111, (I fi irl(.·hl~"~ , 1,5 ._._____ 

~t;, T. i,1 ~., H :Ii II' 
II WI',; f~ia do Xm'ro\\ IlI:I( HllIk\ t\I('it 800
1110·1"" I;:!!. ~ ~ flo HUl"h I11ornillf!",g:lory .. ' .. 5IllfHMI HI :\ K c'urU(if 1"(,(', :,!i\ T l:i ~.j l{, ~inhrarn ('iay lonlll, lI-6fnehes. . i _______ .. 


:17 II' 

HIIHUU IHn do ~lIl1tlOWCf ,. ~ ¥. _. _ ~ ..... ~ " ............. ___ 1 
III11J!1I no) ion [l,{·t Wl'st of :-..; Jt; (IUrIlCr 5ll (' ~Iuhrnrn ('illY 100,m, Q II inches__ • __ .. ! ,7 _______,:!,'. T. la S .• J{, 3, II' 
lIlfHII2 0"" Ilu . , ('nllt'I)l'llVl'$J • ~_"
Bln·IU3 Uti J.000 fl.'l'l W(':it of :..; 1<; l'orut'r AIiLly;ul rillY IO:1Ill .. __ • 

~e(·. :!fl. '1'. 1;~~ .• H. ;ii \r 
III1lW·1 IIHn do ~4~Hll' U.l~a.t.l ... 1 "'"w_ .,. ••"'.... ..l ....... -~- ... - 2
llJO.llIS nm, do 

jj7 ,nndltlj' ...--........ i-------- 2
BIIHllli ,1.\0 nub \\"llst u(:": J I ('orner :-;(I('~ 2U, lI'ind·hlo\\ n loam, Il· Hinches.... ""/ ,5 1________
'1', ta :-;., It. ii, 'I' 

IlHiI\l. hilt ~(J rod ... \\{I.!'-t of ~t I ('orner ~C(', Bush lI1ornln~~~lory "__ -_j---_____ 2 
211, T 1:1:', ILl, \\' 

,5 _______,JlII,IIl;, lil'\ ~{nU rl~(lt Wl\st of :\ 1.. l'orUrr Sl't'. :-; iolmm' ('In,- IUlun, U-III l",hl'S (purlly I 
;111,'1' 1:18., H,:17 II" IO""'blo. ,do _ 

lllON~1 liH :-; \I ,'OJ'JJ('r $('('. lU, T, 13 $" H, Colby dur loalll, n·r. IndIC" (hell\'Y ! ,5 • ______ • 
ll""U!I GS" Hus,i:IJHhis1i" .. .• _.i._______ 5 

;l7 \\" 
Illlir.ol mm tin H~~!i~(::~;jIi~t1(, ~ ," ___ ~. _~ _..l .1r" 4 ..._ .. .. 

IllOim 'ill ~uo ftl\·t nun h of ,,"'1 t (~OnH..'f :-;ll(', ~I!)hrarll l'iuy 10I1I1l. o-n Inchcs ,4 ' __ •___ ._ 
20, T. 1:18,. H ii, II' {smooth pha:.::u',

IlHiT>IJ:j ,flil do ~" .~ I!USSilllHhhlll' 

IlW;,!)) 71 ~n rnrl~ t'ast of :-;, g {'nrtU'r S(.'e. 16, ."I"hra"" "'a) l"'lIIt, 1I·1i inrllo.' 


. _ .. ~-~., ...~i-; ____.._..._ 
T. 1:l ". n. ,{7 II'. 

iJl6.)();' 7Jn do Hus.<lnrHhislll! . ...... ----.1 

http:Illlir.ol


S1<JU'JNIUl\I OCCUHR1<JXC'E rx C'EltTA IX ROI LR IX t:Xl'l'ED STATBS a3 

TARLE 5.-Selenium cOlllent of soils lIlid 1'f.(le/a/1:on from 1\1/:/lS(/.~· COlltillUt'd 

J~O(JAN COL",'['Y ('Olllilllll'd 

-----_.-,--_._

J~horn- i ~'ield 
II f.ocntion 	 l\[ntcrinl

tory no. ino. 	 Solis or: \'t'gt' 
shnlt,s lIItiOIl 

.. ----.:.-- I 

IlIll.'JO/; 

lIWfili 
BW::~~~ 

HI/I.;(r.' 
BlC>[,lO 

Bln;;JI 


111(.';12 
11If';'I:1 

BIr,5H 

BHl:i15 


1I1/.51fl
nWM7 

Hlfi:'l~ 
Blll:illl 
11111521) 

IIlG521 
BW!j2~ 
1\ l{i.;:!:~ 

BIII.'\24 

Hl(J[o2r, 

Hlfi!i!.?(j 


Bln!i~i 
1Ilf!52S 
JlWI\2\I 

1I11i!Wl 
1\ 1f\!i:1 I 

BIt)[.:\2 
IIlfl.i:tl 

JlIIl5:H 

BHif':l5 


JlliUi:Ui 

Illf)!ia7 


IIlnoas 
1110.',:\\1 

111115-10 
JlIllMI 

IIIM,I:! 
1I11l;'·13 
1I1fl,,·j.\ 

BH1!h,; 
JlIftIHIi 
IIU1Mi 

illl)Mh 
III1iMU 

BWM;U 
BHi.i!H 

HJn5:;~ 
l~lfm5a 

Ii In,);,,; 
BJHf':'fi 

-" I 
1,000 lel'! cn$t oC ,,'" ('orner '''c., Nlohrtlrn ('IllY 1011111. 0-\1'" I 22, '1', 1:1 ",' n, 37 \I', (purtlr l!Jc~siIlL. 

i2n ,In. . . . . I 'RussiaJl-t.hlstle.. . 
i:{ ,n rlw.1~),S()~J: IH:ns.t of :-.:.~. l'9rnl~r ;\ioh~Hra $tOI,I:: dny loam, 0'I 

,q'. _,I, I. 1.1 to , H. ,1, " . (st,"P phns,,..
i'an do ;rWo-.I!roo\·(1 poisotl\·('t(·iL .. 
iah do . Wild Iir'orl('('. 

111('h", I 

".. 
io('ht'!'. 

_ ._...... 
'7·1 l,oOn fpt.·t '\l\~l or ."\\\*J i ~e. !H,' :\il"JftlTa ('hl~' lonm, 0-0 illctws 

T, I:! '" H,:\' W, (""ooth phIlS,'I. l 
,-tn rio _ . itussiuu-lltisllt," ~ ... " '_'_+ 1 

i(i ,s II' rorner "~'I'. III. '\'. la R" H. I Allln'ini clnr.IHi hlt'h('~_. _.• _._ •.• 
;lilW. I 

inu do _ . _ 
7n ,Ion rl~{·t "!4ulth of :\ I': ('OTlICf ~(w. 

:10, T 1:1 !"., H, an 11". 
_,lIJ+~il S\\ l'Ornpr~t,ll·.a!!. T. laR.:-I<. 

:111 1\'. 
77ft do 
Ii)) do .. 
'i~ flOO ((Iflf Hort h of ~ 1<: t'OrIWT ~(I('. 

:12. T. I:I!" , H. :lG II" 

ihn do 

iSh du _.... 

iii !lOO (l\('t 1Iorth of ~\\. (IOrtH..'r'sc(', 

:l2,T.taS.,It.:Jtl\\'. 
SO 7(KJ (Pl't Fouch 0(:\1-; ('tlrJlcrscc.

~~I, 'I'. la ",' H.;I(I 11", 
"On do" . .._ ..... _.e... 

SI X:~X {~!~Jl('r ~t'('. 2i, 'I'. J:I S., R. 

SIll do 

Slh du .... ~_~~~~._, _, 

Sil 2()f) feet Wl1st or ~ E ('orner $CC. 
 i 

27, '1'. 13 $" It. 3011', 
,"211 do .... .... 
,":1 ~ I'; ('onl('r ~e('. :14. T. IH '" It. 

:1Il \\'. 
b311 do . . ... _ ._~ ___ . . 
1i·1 jl~l fl'(llliOflii of ~,r ('ortl(lr:-;eC'". 

~1. 'I', fa ':;'1 H. an ,r 
S,IIl do . _ ... _._._ 
~[, XI\" ,,"rnt'r 5('(',11. 'I'. 14 "" It. 

:10\1', 
.~r:.:! d.. .. 
.~Il ,s t;.~'orl1er "'C', 'I, T. 14 "., It, ;lli 

SIlo do . _ __" 
s- (jOt) rept !'iOIlI h of :\ \r f'tlflJl1r !;:f~('." 

:H, ,[" la "., It. ali ,,'. 
~ill lIu _ e _ ~ 
ss Xeur X\\' {'Orl1t'rFC('.!t.. '1\ 11:"; , 

)( ,Ill \\'. 
Iii", cil! 
.<;.,1> do. . ....... 
!iIJ ~(~'Ir~\\" ('orJlt'l·s('p. 4, T. J.( ''';<1 

1(. ali \\". 
hIJII dc. 
,~\lh ~ Iff, . ,. _ 
{Ill 1~(k)O rl1(lt l10rt II or ~J f l'orlHll' t'(.('~ 

:1:1, T 1:1;;.,)( ;\11 \\'. 
UOa . du ._ 
1I1 ;{f)l) ((>(.J ('11~1 of ~ I';' ('orU('r $("'.22, 

T. 1:1 "., H.:W \1'. 
!lIn d(l 


!I~ ~ E ,'orfll"r ~(I('. :W, T I;l B. y It, 

ali \\'. 

H!!a ·10 ._. __ ..... _ 
!I:! ~l'~lr~\\" "lIrt1('r:-;pc' .. ,!!.'j. ')\ J:-t:4 .• 

I!. :!li \1'. 
u:\,~ do 
!I."h d£1, 

, 
;J',1'.m,;P,1J.1It. 

(1orn (i(IHVl':.n _~ _ _ ~+ 

:\iohrnrn {·ln~ 10ull1. 0 ti il}('h~$ ~ _. i 

:'\Hrrowh'nf IIlilkn'l('h
~iohrun1(·lnrl(Jatll.n-OilJ('lH's_ 

t 'orn dl'J\Yl4S1 .. 

"nrr()\\ I""r lIIilkW('h.

"i"hrurIl '1lllly ('Iny 10:1111, (J-Glf1('h~s. 


~tHJll~YH ... 

""ninth nst(lr~ . _ ,---~ ..... 

Pil'rn'shn)t\ (nt t'OUln('t with OvuJtn~ 


loll. 
glklld('rJoHlu,O...nindws.. ~_~ .. _•. ~._ 

("tIIll'th"II(]S) ...... _ ..........e. 

"iohrnru ~t(lll~' e1ny lonm, O-(j irwhps_, 

O. fi 

!!(iO,. 

.3 
t.a 

2 t 

of 
ii~(j 

~ I 
G-. 

OJ; 

•-

'j

r-"-'" 
__ ._ n 
1.5 _____ • __ 

~tj{·k\\'~e(L .• __ .. _..... ~ _: ... ______ 1 
Broom slIUkCWCCfL •. ~_. "" .. _.. ~.., __ ,"' _______ 3 
~iohrarn (l)a~·lonlJl, 0-0 inchcs~ .......... j. 2 


_w"StllHII~lyH "_. _..... ~"_M4".~"""_~""" 
('olhy silt IOIIlJlllf\ inrhcs .. _._ ....... _i 

Corn tll~(lVCSJ ~ .. _. _.~ ~~ ...... ~ _._ .. ___ 
~i()hr[\rH ('inr loam, (}-H irH'hcs _____ - .8 

Itusshlll-thistle...._._. ___ ........ . 
l'!rm' ~hllly ('IllY 1011111, 0-0 Int'iw,' 

Hu""llln-Ihlstle .• .. ......... 

Colhr Sill 1011111,0-0 ill('lIt's .. _. 

Cnlle Owads) _.. 

:\iohl'tlr:t ('Iay IOalJlt' (J. Ii irH'hl'S 


'snrrnwlc!lf milk\'('[('h .. 
Pit'rn' ('Iar loall1. U-H iuc'he!'i «·tlllll~ 

HII phnst". 
!"1.i.III h·yu . _ _. 
'J'WIH!roU\ll PObOIlYt.'l('Jl 
:\inlmlra ~tnllY 10;1111, (I··n lf1(')ws _ "'-r-' 
I'mdt'willt',! plaut .......... _____ .,_.•___ _ 
j~tllllll\ya _ ~. ___ .~~ __ ... _,. ... ~ ~ .. __ ...... '" 
:-; joloraru ,'IllY )Ofllll, 0-1; indles..____! 1 

T\\,,·gT()OVl\ Jloio.:;oll\,(~l('h ~~" .. __ ~ __ .... I____.___ 
(,oIhS !'iit loam. o· n hl('IU's~ ...... _~ ~ .. __ ~ .5 

""nrul lih'''. _ I 
"Iu"mni ('Iny IOUIII, fi;Ii"!,i;:i;cg-\··--ii--

I"mouth lJhu~fi'. I 
Broolll snuk£'-\\(I('d _~., -.. "..... ~_ .. ~.~~M .. _ ..___ .. 

:":iohrura (Oln_y 10fUll, U-H irwh('$. ~ "'_ .... j 3.5 

,",,,rroll'h',,r III ilk n'i !'II .. __ ._._ ..... /' __ ._____ 
IronplllnL ... __ ......_._.________ ________ 

2 

, 
~ _____ .. _ 

2 

:!.ilfH.1 

!!.....'l
, 

2,f.t\\oiO 
____ .. _.... 

-
Q 

JO 
............_.. 

010 
1SO 

7~4!JH' :u.-- :.; 



34 'l'ECHXICAL BULLl<J'I'IS .ioU, l'. S. DEPT. 01>' A(TH\(TL'ITHE 

TABLE 5.-Selenium cOlllell1 oj .qoil.• (lnd L'e(letalionjro1ll- KaIlS(lH--COlltlflllcd 

I'(){l.\~ ('C)I':-'1'Y ('ontlnued 

SehmlulIlln
LIl"'lnI'! ~'ielrll Lomtlon 	 .\1 IIteriu Itory no. I"0. I :;oil$ Or \~cgc

:'::-)' -:-', -I-,(I-OO-(e-"-t-".-,:.;[ of :Hr ('ortwr .~l'l'. 
an, T 1:1 1'., I~. ~lr, I\' 

BIO.'i5' ! 01" _~ fin 
]11fl5[,S U·lh ..do 
BlOi,'i\! I 94<' .. rI(I
I3Hl@O , Vfi I 700 (!'t't ,;ollth\\l'SI or"", I~ ('ortlt'r 

'"", I, 'I' l~ll', H. a.l \I' 
BHl5[1l tlfin ~do .. 
1I1lI5(l2 {Hj ..·nr ('onwr "4,.'(0,7, '1'. I·' ~ . It, an 

t \\', 
11 105[1;1 !)fin do , 
Illfl"[l·\ !tin ~ I'; ('Orrlt'r !,-{'('. HI, -'1\ 1·1 !4., It. :tli 

\I' 
IlWM" du ....• __ .'. . 
BlOiiDI; ~,\. {'OI"Ul1r ~(I('. 2U, '1'. H ~ •• H,. 

:lfoW. 
1111,;>11'; !I.'a tin . . 
n1f'!if~' HIJ alit) (l'lll -soul It of 1':'1 "Orll('r !'N'~ 

n, T. I~ ~ .. 1(, :W W 
BlIj,~;!1 unu du 
H1tJ57l1 !lIlh .1" 
111115.1 !~Jh flu _ 
Blr1.1j7~ Illn 1:-; 1~\~~nrrH'r "('0('.0, '1\ 15 ~., It. ;{Ij 

Blf3,)i;J IIXI" du 

BIG5'·! IIKl!. dlt 

IJ [r,';'f, IIX,," do 

BIGr"I~ In I liOO C!.'f't JlurllWHSl of .·nr 1'lIru,'!" 

"N'.~. T. 15 S.~ It. :ili \\' 
BIllS" III I!! do 
Bill;'•., 102 ~U roll:-. \\ l,..1 ur ::-: E ('oJ,'IIt'r 'W('~ 7. 

'1', Jr.l', I~ ~ttl \I' 

Blfi57H Ill~a . do 

IIlflr.,u lOa ."\ g ('nnw.. "l'(' ...... '1'. 1·, ~ • It. :U; 


\\'. 
1111;5"1 10:1" do 
Illn;~~!! 1114 SHU fl'l'l north of ~t I ('orrH'r :-C'{".

1;, ''I'. til':': .• H :{,j \\' 
1\ Jr,["'a do 
II tnr.~1 ~	 ).: ('OflWf "'1'(' li, ',t l.'i :-;.~ H., :II: 

\\'. 
Illtljsr. lOan _ du 
Il \flr.SI; IIUi ~~~ I 'e,'1 S""1 h n( S \\' \'Or"et ",'('. 

111, '['. J',l'., H.:lIiW 
BIIi["'T HHill do 
11110,.,;, 100lh do 

Ilt(jr~~v lUj :.; I':: {'unwl' S~lt· .. 111. T l.i ~. h, 


:m \\'. 
BIfifi\X) 1tlin rio __ _ 
n)r.~nl illS :\'ellr:\ J-; ('OJ°II('r ~l'('. HI, T, I.t ~,. 

I~. :W \I' 
1l1l1:'!J2 )(jSu do 
11lti:iH:\ IIXI 'rl~ ('onJII1' ~ll(', ~jt T I·' ~., H. 

:111 \\'. 
II 1{i!i{H Willi <In 
IJI(i;i!l~ I J tn 100 ((~('l SOli th o( g 1-1 ('orUt'r ,'iN' 

:!U, T. II.~. J~ :1" I\' 
1\ In;,H/i II Un . d" 
l'lW;U7 III !,.lflfJ (l'pt l'ast of;\ II ('II'"Ill'r "i('t' :t!. 

'1'. HI'. It ;!Ii \\' 
IJlOfiO;, Illn dn 
1l1t,511!' II:! 1.000 (t'l'l \\ (HH o( ~ g ('nrll~~r "'I~(·. 

:\;1, 'I', H 1'., It. :1Ii \\' 
IlllifA~1 1I2n ,do 
nlnf~lI 113 1011 ret~t south of ~ E ('ofllPr ::I~('> 

22, 'I'. 1·1 ,:" J(. ail I\' 
BJ(.~)~ 11:ln d" 
IIlf\HO:l 11·1 J :\'Ntr ~\\~ f'onwr !{c(' Ih, '1', H ~,. 

H.:WII'. 
BlmiUI IJ.lII dl! ... 
BlrAior. lib ~~ ,\~ {'onJ{lr ~t~t·. '25. T. 1-1 ~, It 

;Ifi I\' 
1111l11()f; JIlin .. ~ do.~ .. ~ _....... w 

shnl.,·!, tntion 

/J. p. 1Il.,j), p. 'lII. 
~ inhrnl'H stuny (11flY loom. (~-fj I1ltihcs. Ii 

:-:tl('k\\PNJ. " 

.4idt1,o"lls u:ruma (in S"oll ~nllllllt.'1 

\rn'ulh ",.."'ter lin ~oB !-iumple, ~ I!J 

('nlhr ~ilt 10:1111, (H; IlIe'he, Ihcll\'Y , 


.";lIh~rHl ph:l~l~\, ! 


\\~n\:lfh ;Ister 
 ~n 
('nli,,' "II 101111', (HI in('I,,'~ OllllW\' . .15 j ____ .......... 

,,/li'oil ph"sl" ' 1 
("lUll' flli'Hlls! ' 

~inhrHr~l (liar loalll. ,1-11 jJl('hl'~ ~f 


Jl'wo-"Ul"ouro IHlI'{ollvrlph .~-~ .. "f :U1 
"(lihy o;iit IO:ltlh n·n irlt'lil.',o.; (h(lH'·Y .7 ...... _.... __ 

o,;u h...oil pha!'ll. 
1~lIs~illn'lhlslh~ _•..• _,.. to 
,inhrurn slmlY "Iny 1(111111, Il-fl inl'lws : 2 r______ ~, 

~tJ(tk\\tlPd 

~itll\·{J:lt~ J.!rama . 

I.;itth' hluPsh'ru 

:-\inhrnra ('lay In:1I1I [""Ii II \ inl ph"",!.1 


Wn'atl, '1S1t'r ._ ..•• _.1 

:-:'idti·II~\I" j.!r:lIlln 

;:;'tullit'yn . 

,inhr:lra ph;' loalll, fill ilwh", (Sleep :1 


phasl'i. 

~~t~)t:;;'~~:~I~:I~, ~~()II(~:::;I':l~~ ~~~I i IH'III'~ {('ol. ~ .4:1 ~ 
lurinl phllit\"

.";tflll!t.'rn . 
'\iohrnrn dar loam, (Hj UH'hl''''; .... r5 !__ 

~ hNH'h phn~c!. 

\'urrowlen( milk, ,'Il'll . 

.\lIl1vinl ('In~ ImUlI. 0-11 iJwl)('~_ ~ 


"-ninth nSlor __ .. IW 
~'l)lhy ";111 In:ttn. U-fi htt'ht''i (hen\'Y' 1.5 

","h..o,l JlII:I~t~'''''r<lW 11'11 ( milk""!",, 	 1,110 
\"inhraru ('hy tuum, H Ii IlI('he$ 

Broom sIlHk(~Wl't'd ,1 
1'lIirl"lItitlt'd plallt :1 
:\"iohr:II':1 "tun\' I'h\,~ InulJI f~Wl\P i:[,'

Jlh:)st',. . . 
Twn'l!foOVtl l'Olsurtvpl('h ,l:il.
:\inhrar:l ('by lo;un ~N""_~~". 

It1JS~Lt(Hlti~lh' 
Colh,Y "::111 I":lm, iI' fl itwhp.. IIWll\"r 

"U 1.-;:011 ph )"il' i 

{'orn dC:l\ (is! 
~i()hrar:\ ('hr 10:1111. n Ii lI1(·IIi..·~ 

Itlls_tall·th,stl" 

,\;,ioiJl'.lra l'l;~y IO:IUI* f)-Ii hl('hl'~ 


;\lIrro" 11,:\( mllk"l'tl'h_. 
S"iuhrara {·h.r loalll r I).-Ii 1I1l'Jw.::: 

..':al"rU\\ It"l! mtlkn'lc'h 
~iHhrflr;J (>Iny l()nlll~ n H 1l1l'1l(lS 

Hth"'IHIHJli;-;tIl1 ~~" .... ~ 
:\iobr'lTa .;toHY loam, U-U lIH'hl'!-t '" w 

._______ Ii 
,Ii _______ _ 

~";II('k\\ (>lld ."_ A 

('olh) l'I,,~ luam, () II IIwill" ,ll1':\\;' 
slIh:-'oil phn:'tu, 

;4:uu(1o\\t,l r 

1711 



SELENIUM OCCUlUlEXCE IN CEH'I'AIN SOIl~S IN UNl'l'ED STA'I'J.~S 35 

'l'AlILg 5.·-8eleniIl1ll col/lclIl oj .~()il.s (/'/1(/ velle/allol/ jrO/ll ]((In.~as--Colltilllled 

,".(lOAN ('ol'N'I'Y ('ontlnlletl 

tur!o" 110. no.'"':l'·' 

JlH\(~), 

II1r~inS 
BlnfJOlI 


B!6lilll 

Illooll 


IJlOf1l2 

Jllf~i1:! 

11111614 
IIWOIij 
II tr>610 

II I(l(1l , 
BI(~118 

BlllOHi 
IIUif)20 

1l1(l(121 
IIIflfi22 

BHl!l2:l 
IlIfi02·1 

BlfiH2;i 
IlHl62fl 

lItHO!!; 
HII~i2S 

11100211 
IIl(if~1IJ 
1l11if>U 

Hllin:!:! 

1I1Il0:la 
111110:1-1 

U!Ufiar. 
IIIUGSS 
IIlIifl8l1 

IIlIi(l!IO 
BIfiGlIl 
II HiflU2 
BIfiO:m 
1Il1ilJ;li 
BUiti!!, 
B ltiH:1Il 

IlIIifHIJ 
IIlIIfHI 

Illfifj·12 
IIlIlf;'l:l 

lillie.", 
B1fifHfi 

IlltitHti 
BII.Hi 

IIlmHb 
1I1/J1,1U 

BItlil50 
BW!l1i! 

lIWI:;2 

I 
IW ~ 

I 
IWn 

Iii 


) I,n 

11~ 

1I~11; 
1111 

Win 

! I lUll 


120 


H.'On 
121 

12tu 
J.J>J 

122n 
12:1 

l2:ln 
12·1 

12·1:1 
1~;' 

125n 
l!!O 

12till 
I!!lih 
1'2;1\ 

12, 

1:1.')11 
I~~I 

I~H.JII 
12\111 

:. 
Lit 
fih 
.i(~ 

lau 
1:1lI1l 
1:1011 
lal 

131" 
1!l2 

la211 
1:t:1 

1:1:1" 
t:H 

l:t~" 
laf. 

lann 
lao 

lann 
!:Ij 

lain 

LorotiOll 

,jon Iccl sout.h of N\\' l~()rller~_ 

. do. .•... . 
,"'0 rods l'ns!. of ~ \\" ('orner !'(.'l' l. 

'1'.15:-;., H.:tll W 
.do • 

700 fe(lt l'll~t of rl~nlt.·r f':C{~ ll. '1'. 
l;,o;•• H an\\'. 

. do . 
~i'~ ('onwr -':l'l', 1. T. 1[, ""of It. 

:lfi \\' 
'hL 
lin 

SO rOll~ soulh of ~ \\' ('01'11('1' ,",'. 
11, T 1:;0;. H.:!r. W. 

tlo .. 
~I~ tlOrIll'r ~ll(•• al. T 1-1 ~_, H. 

ar, W. 
tlo 

!i(}O (l'lIt ~otlt It of :\ W ('Ul'Jlt'r ~ll{'. 
Ill. 'I' II ~ .• H :1;; \\' 

do " 
:HX) rl'l~t "'lIIlth of S I, {'unwr ""1', 

:10, T H". H :1,; II" 
tI(L 

~o rods: ('ust o( :\ \" (·llrtwr~(I{'. i. 
'1'. II " .. H :If,lI".

do 
_,0 rods SOUllwiI:-1 of :\ \" ('Ol'lwr 

','('. Ii, 'I' II". It ;1:. \I' 
dtl 

JoiO (I,'tl l ~ollth of =' I': l'unll'!' "tl 
(' 

:10. T I:l~. H.:!:, W 
du 
«10 

~(J rud;.. ~Otlt It of ~ I·: ,"Ortwt' ... (1("

:to. 'I' 1.1 ". H. :j,; II" 
.... 0 rod~ nortll uf \\" I" ('(lnwr ...t'" 

'L~. '[' 1;1 ~. H :n \I' 
do 

IOU h.'l'l lIurl h o( ~ l~ ('lInwr :o.(IL 
'!7, T 1:1 ", H 'IiiI\' 

llo 

do 


21,10 (tiN Horth H( ~ ).: ('Uflwr "l'! 
~\I, 'I.' 1:1 ~. H :t:, I\' 


cltJ 

do 

do 


("'nll'[ -t'(· :12. T J:l". II :1.• II 
du 
do 

}: \\ ,'orUl'j" ~N·. ".!,\. 'L l:~ S.• It 
:1;' \\' 

du 
~ g ('nnw!' I'Il'L', fit ""r. ].I ;; _ H 
:\f. \I. 

do 
100 (Ct.t IItJl't h of ". J ,I ('onH'r ...(1('. 

.)1 T. :·1 s .. It. :J:i \\. 
do 

)0.0 rud~ nnl'lh aud\IOrod"·,jlll:-;t o! 
;·qr ('Orlll'l' 0,;4'(", '1, '1', H ,..:. • It 
:!" \\ 

110 
,\o,U rods lIort h of .:-; E ('IlI'W'1' !'ijit·, 

~'(), T 11:<. H :I:, ,r
do 

SJ~ ('on",r ~ll-(' ;i:!. T. 1-1 ~. H. 
:W II. 

do 
\tOO (eel ~UUI h or ~ I'; ,'OrIWf ~l'(' 

'. T, L:J ~ .• H ;i!i " 
" do 

I8010nllllll in 

.\I'llterlill !---- -, 
,Soils or; \~llJ!l'"
i sh:lles : lulion 

; 

'I>. /1. '111.,\[>. p. 111. 
~lolJrnrn ('III~ IUlIlII, ()-tJ Inches (col. I 4 •••• • 

11I\'inl phnsl'l. i 

Ilruorl1,:-u 41kl'\\Cl'd . ,,~~ ~._~"~MI""____. llU 
~l()hrnrll dl\~ 1011111, O-lIlm'hes (rol· 2 ...... . 

111\ 1111 phll'I". I I 
Corn (I('t\\'l'''' . _ . .... ......... JO 
~Iohrnrll Rlony \011111, [\-tl Im'hes • .8 I· ...... . 

(stl'l'P phn"il'l. 
:'\Jnnow,'r .. • •••••• 1· 1 
!,inhrnrn ('III~ 1011111, ')-<,0 inl~)ws l ......... ,._+ 

{smoot h phH~t'), I 
Tw.o·g-roo\'l' pOiSlHJn't~'h ~.. Wfl 
rllldt~l1tif1t'd n'J,!plntioli ~ __ .. ~." , :'\ 
:'\llIiH'lu'll rillY i'UIlIl. (HI IJll'hes .j 8 \....... _ 

:->lit'kw('(',1 I 
~iohrnrn dil~ loultlt (J. n lJU'lic$ _~ .. ~.! a. [j _........ 


;-ltuull'YIl 10
"T~'--'"

~iohl'Hrn ('lll~ IOHm, 0- t1 irll'lll'.s~ .. '''! 1 
~l'lIrf-J1cn ' 
Xi(lhrnrll "IHY IOHUI. () Ii Inl'lIes •• ::r "'j-- 
~('urr·pl:'11 .• J ri 
IJIllt'n' shuly dn~·ll)nlH. (}·fi j~H'hes ' -"·(:5- .. _.... ___ ~ 
,,'n'lIth n~Hil' ~ 
Xiohnll'tl ('In)" \OUIII, o· fi hit'lH.1S 

:-:lanlt'~11 

~jflhrnr~1 ('Ja~ illlllll. l) Ii im·lw." 


\:trrfJ\\ ((Iar Ilulk \ \'1('11 fl{Jt)I 
I hj~l\rl ~Hlt~rnl"s . ~ - ...... 
'"I' rllhn'lIn~J11HlIt fliB :-\",bmru oul-H 

l'fOpl 

:\ iohrar'll dux lo:tlllt 0 Ii irJ('IH'~ S 


~l'urf·I't'a 
Ph'n-t· .. h[ll~ ('In) 10:HlI. I) Ii HH'lH's 

Broolll .... lJakl'\\ l't.'d l~ 
Hu,,-,jan·thblit' ,I 
:'\inlirnl'!1 f·ltl) 1011111. n Ii illt'hl'~ I.ili"· 

BI'tIIlIII "'IIHkl'\\f,t,d 1 
HlI~siun'l hi... tlt.1 I 
XlIrru\\ I""r 1II11k \ ,'1('11 J;Iitl 
\iohrul'll da~' tuum , n Ii Im·IH'.... I. II 
~anowhl:lf lIIilkv('IC'h 1,070,~lilkwl'l·t1 (polb 

('nll!~ t'll1~ IO:lIli. l~ :!lllll'lw:-. .h 


t ~UI'IJ itt'a\ t·" I~ 
,'lOhwra ('111) 101110. (l Ii lIH'ht'~ 1. ~ ~ f 

I 
HU""Hn·tlusll,· ... • "' .. ~ ~. I 
:O;iohrnm rl:i)' ltrll11. 11--1: ilH'itll:"l ~(·ol.. ' 1U t....... 

lLJ\I:t1 phHS" 
(;oltll'JII'Ot! . :s 
'\iohrnl'tI f'ht~ lila III, U II iJldw~_ I 

""1 
'J'\\ lI·gruo\ l' Jlot-..onn11t"il .' •••_._.. ,\oIU 
:'\ lohrnrH "III) 11);lIli. II Ii. lJlt'lal~~ ... ,! .. 5 ~~ .... _... _., 

:'lIlllhml'l' ' _. I :! 
:,\illhmrH "In~' loa III , II I' UWhl'S~ ::::,"- "iO~"6> 

lilllll"l't·t! lao 
~Inhl'lll'tl f'11I~; tmllll, U fi ilH'lws: 

1I0llplllili liU 

http:hit'lH.1S
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36 'J'ECHNlCAL RUIJIJJ~'I'IN ij30, U. S. DEPT. OF AGltICUL'l'URE 

TABLE 5.--8elenilu/! cO/llenl oj ,~()il,~ (Inti UC(lcl(ltior.jI'OIlL j(a1!sas-Colltilllwd 

I 
LulJol"II' J"lcl<1 I 

/"IClltlolltory nil. I 110. .\lal"rlalI 
I ; Soils or \rt!~ew 

! 
1 ~11II1,'s lution 

IJWtlo:l '})./1. '1~,;I'./1. m • 1:\li 110 rods lIorl.h 0( :-; g corum' sec. .\'10111'111'11 "'ar loulll, 0·1l in('lleS" __ 1 1.11' •. __ , 
, :la, 'I'. I:! ~" H.:l5 "'. 

' 1
BlOOM IlaXa' do , "_ ....', .. ,
BWfl55 Xllrt'llwlulI( IIIl1k\Cll'll • -- •• !J\~li·......1lao I' 500 (llel SOli I II of ~ g eOrJJtlr £t.'t1. Xiohrnnt gl'n\(IIl~" ('Iny InnlJl.~ .. • .. (1 .. _,._

9, 'I', J.t :-;. H.:l5 W,
Blil/i,5G 
1II(~i5i 

1:1U" , ,_do, '_" '.. '",. 'I'w(j-~I'(}O\'B poisnJl\'t!tl'h~ ,",~.~_ .. ~.~J ...... _.. _,,~ ZIO1-10 : r~KI fel'l ~Olll h of :-; II" ('Ol'lIer RCl~, Niohrnru ~rn\'l'l1y t'1ay loam, 0-0 .1 .. ~_ ... "._ ..! 10, 'I'. II H., I!. af,W. IIll·he.<.BlfiOfll; 

11100[,\1 
 1·101l <lu _" '" ••"" ;1'wo-~rQo\'c poisollvetcil ... _..... ,. ............... ______ .. _ J50


)·11 Jun (l't.~' WHsl of ~ I~ l'orllcr SlW. HJ Niobral'll t'lIIY IOIlIll, 0·0 Indle., ....._ 1. r. ...... __'1', J.I fl. H.ar, \\",
JlHi(i/lO 14111 . ... do . "'"' ..._-.. .. _~ .. ~~. 'I'\\'n-~roov(~ poi~c)u\' ..·tch _.. ~ ..... ~ .. _~ ... _ •___ .. _.~ 25BIOOOI 142 g l.J l'Orlwr SIIII, a, '1\ J.j S., H. Nlobrlll'll l'IIl~' IUIIIll. 0·0 inche.,...... 1. 5a5 \,',
HWU02 1·I~a till .............. __ 
 Wreulh usler • . .............. '........ !-Ill
BlOOD. J.la ~ g (Iorner sel', Ju, ~l'. H S.t H. Nlohruru C""~' lonm. 0·11 Illches.. .... I. [, ....... .
:Jr.\\'. 
BII~itH 1·1:111 ,.do .... ,........ '" 
 Broolll snakuw,'ed , ___ • ......... ........ 610
UHiHli5 1,14 ! :; \\' l'Ol'lwr StIC. 22, '1'. 14 H" Ht lJnrk"gruy 1011111, J2-2·1 illl'hes.. ___ .. ___ ; 8 

:15 W. 
BItIiIOO l.J.in ' tI" " . " :4tmHo\\'(lr _.. ~_" .. ~ __ ~ ...... "'_R_~___ aBII.ilii 145 7UO feol west uf :4 g corller Sf.!(,~. Si"lJrara "IIIY 10llm, (I-flinches (col· .0 ....... _
:la, 'I'. I,j R., I!. 3" II'. In\'lal phllse),BHHHj8 Hou I do. _ _ .. _ 

l!1I)()(11l 
 'I\\'o·~roo\·o ),JOiHOJl\'('l('l1. , .... _.. ____ ...... _ 110 

j.Jfl ; ~ g ('orl1t;'r Slit', ·1, ~I'. 15 8., It. XloiJrul'll c""~·I""I11.IHI In{'hl'S. __ .... 1. (,afl \\'",
IJHlfliO l·lOn tlo , ~cLJrf·v~n ..... _............ _____ .. j
IJI0071 147 ~ 20() feel west of HI'; ('orner Stlc. XI()hrurll {'IllY lOIlIll, [HI inche.~...... .5 ...... ..I :J, '1'.1[, H., H. 35 \1'.
UHill72 14711 ,10 • "" • :;('l1r(,pUII " _"'" ........
IJlfltl7:l 148 I i(~) fe,'t l'lIst of :l g ,'onwr Set'. : SiolirnrH clay 10Hnl, f)~O inl'hl.l.."i .5

II, tl'. 15 ~., H.:M " ..~ ,

Bltill74 1·IM ! ,In , H~lil'kle1lf"_ _...... "' .. _______ _

BUm5 1·19 J' 70() ft't.~t llorthonSL of ~ g CQrrlt.'r 
 Nlnhl'llru dllr loalll, (j·fl Int'hes. ..... 2i ;O:t1t'. HI, T. Ih ~q It ;i.1 \\',

IJII~l71l 1·1\111 J d" 
 Wild Ik..ricc . . '''', •••__.... 21l1li67i 150 j 100 fept lIurthwest uf ~ E ('orner Nlohrara dllY 1011111, IHi inches {cnl· 1.5 ...... _. 

!'\tI{', I, T. loi ~., IL a5 \\' lu\'11I1 "hlls~,. 


11100711 1mb do. . 

1I1t)(l7X Imll "II Slnn"~yn .'.<r ........ _.... _____ .~~ 


~'knrll'L !!lohlHlwllow" ".. _...... ___ .. _,. ____ ... ....uvUlllfl!l') 151 .,0 rod~ lIorl h of H\'" (:orner sec. Siohraru (,IllY ItllUU. IHlinchl).,...... 2
;" '1'.1.1 H., H. :1(,11'.

II Hltl81 llHn do ._
11II)I)S2 J5:.? ilroolll snnk",1 e'l" , ____ ......._..... au


700 (("(II Nnulh of !\\\" ('tjnter~t!C. : ,Nlobrnrn (!Iuy IOHlJI, u-(t itJC}1CS: ___ .... ~ 2.5 ~ _____ .. ~I.,. '1'. 1:,1', j{, aft W,
lI1tltlsa 1"2n do ::Hllllli.,'l'U , ......... _.... ~"' .. ____ _
Illlllh~1i 1S02t1 N"'dr S I" ('orJwr ~t"'l'. !!f.,. '1'. La Alflllfll (011 ri\'l'r 1'.mIC\'I.,........... , ........ I
H. It a~ W. 
1I111till:l ~u I'ods t"llS I or ~ \\' ('orner !WC. Sluhraru l'ln), IlIlIlII, IHi illches_ .• " Hi

~\l. T la H.. le:lli \\'.
II I(lflll I , Ha dn 'l'\\o-~ru(J\'l' POlSOI1H' lt.'h nOp~)"~ ,Illlmll-l.I' lilt' <1o, 110

'ItwU-~!I'Uti\ (I IlOis(luV('tdl troutS)IIllIIill[, He ' do, 40 
IIl1ili\lIi Ihl d(J 200~~~I/I~kt::'f" _.... _11111111111.1 2:-;1·;'tN,,·.:!I.T.I:Ifl,. H.:lli'l\" i'llwk \ II ill hlll(' ('hllik ,:i~ .BW7:.!lJ ",on fp(,t south or XE COn1(lr ~I'l'. I :-':inhrilrt\ !'Iay IOIlIll,II Ii int'lll'.",_. .1

2'\~ T Ii.!',. Ie ar.- W' 
BW;~/i ; l:iall dll I'rul"l,' pinkBtui':.!i lrl:·HI :4itl ..'~oa(!\ J.!THllm,llllm~ 1:;:),· du "" Lilli(· hhl<'SII.ltlI) Ifij:l~1 1M lion ft'pt ">otoll of ~.,"Ij: (IUrlJllr !'lP('. , T"'fI'a('l'I'1:t~' loam, U-H III('II('$,~;1;1, T I.'.:', H,:lt. \I' 
Hlli7ao l;tl:1 do ~lJllnm'tlr ~III1,i;lI {fir, ill rod ... \\0 tll"t uf :-.. J.: ('unll'r St.'('. :-':I"hmra 'hlll> Imllll. 11/\ ill!'h(\<. :\1, '1', I.. I' . H.Ie, \\', 
UWi;J:.! rlu :-I\'UI'(-) 11';(Blfiia;\ I'::,~ ('OJ'm'r "'('t', .1."l t 'l' l~ ;{~, H, :\folmu"a t'} ') 1011111, U U 11",11(\:;

.l.J \\ ,II1h,;lI l.'ifia do ')'\\ u'~I'Oti\ (. 1101~llIl \ till·)tIt Ifita,", It.7 ,10
;-O:i" ('onwr "j.(. a:" T' H ~., H. .'\iultL':tra ('Ia~ Inalll. II fi illl'l1l'S_

'I.• \\ 
BlHi;l/i lJ,iu du .'.;anuII Il'af Jllli~ \I'll'llIJIt;7:i7 l:i~ ;:-..' \r ('Ortll'r :ill{. :!. '1'. J:. :-;., It. titHt 

11111\ ;,,] ,'Ia> 1":1111. II " jJl"'I"~:I:. 1\' 
dlt 
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TABLE 5.-Selenium rOIl/elll of ,~oils (luri vel/c/ation .from f(an,m,~-C(Jlltillllcd 

--,-- SclelllulIIllI 

I,nborn. i Field LOt,ltiOIl Mnlerlnl 
tory 110. 110. 80lls or Ve~c· 

shnll!S 11111011 , 
~-~ ,
liP.p. III, I'.p. m. 

BI07:1!! 1511 I,,00 f,'el ~olllt...nsl of /\,W "Orner ' Xlnbrnrll clny lonlll, (Hi illehes•••_.. O. i 
~el'. 35. 11' l.i ~., It :~5 ".. ' 

Bl6i.jO I[,lIn .<In ' :\nrrowlenr llliik\'\'lch. , ••• ' ••_.... •••••••• ·10 
1310;41 l{~l Ir~X) feeL sollth or W', (.ornerse"'j XloiJrnrH l'lny IOlllll,IHllllches••• _.. .5 

24, 'I'. 14 !4 .. H. :15 W. 
UWi42 WOII tlo .• , Wn'lIth IISler ,.. - , ................ 
lJ16i43 !til N I': ('orner S('C. II, 'I'. 14 S., R. Xlohrnrll rillY IIIlIlII. 0·6 1lJ(·hes...__ • .7 

a,1 II'. 
BWHI :0111 .10 . . ......... . Brooltl Sl1nkl~WcetL... . ... ~~ ....................... .. 
BIGi45 Ifi!! fiOO feet sonl h or ~W' corl1t~r see, Xiohrnrn ('Inr 1011111, ()..n iJl(·hr.~..._•• 

1, '(\ la S., IL a5 "0. 
Il16Hfl W2!l do. ; H~ticklenr" ~ .. ~ ..................... _ :.! 

BWi47 10:1 . do. . ..•. IrOIl eOIlt'rl'ti()lI~ .ill IIll. lIi2.. • ....... 48 ....... . 

B107·IS H).l ~\\" (I()rtll'r Sl'V. 25. '1\ J:~ S., It. I :\ IOhrnrn ('IIlY 1(111111. I1·U !ttl'I"',';...... 1.5 ....... . 


:15 W. 
nWHU HI·ln .do ..... Broolll slIlIk,'" "l,tI ........._...... ·1011 
BlOiW Jl15 ~O rOils ellst (If X\\' ('orller ~l'('. t :\,iohrnrn stUJ)~'lnnm ,- .~ .. ~ .. ,. .. -.. 2

arl, '1\ fa ~., H. ;15 \r. 
11111751 lIi!iu .10 . . . Tw()·~rij(J\·l' poison v('tell ......... _.. ~.... __ "'''' .... ~.. 110 

BWi,,2 Inn ~o Nuls. tln~l of ~,\. ('ornllr SN'. I "Iolirnrn "Itly lotllll. (Hi !ttl'Ill's..._._ 1. f> ........ 


:!i. '1' J:l !4., H. a.1 II'. 
fJ1fI7M Willi do Hussillll·thi,th· ............... 
Blfiir.-l Willi rill ,S'arro\\'ll'ur Illllk\'(~l(ih _ ...... - .. ~_~_ .... £ .. 

Dltii5.lJ J(li l.ltI."l .r(\~t w{":;.l or K 1<:' ('onH~r ~l'I' :\iohrnrn ('hl~' 111:1111, O~(j: incill'tL ..... ~ 2 
, ;1-1, '1'. ):1 :'., II. :,5 1\'. 

BlOi5fi F;,:I r tlo :'('tUr·pea . •.. 
BIll;57 Hi~ ,:mo fllN {last ur \,"'1 1 (~ortll'r !'~t(l. :,\,iohrnrn (>\ny IOIlIlt, (Hl inl'ill's ..... " 1.5 

2:1, 'I' 1:1 S • H. :If, \I'. 
HW7[,n 1 • .,.... :1 ; do Two-ftrOOYlt pni:;oll\,l'tch - .... -. 110 
JJ lIlif.\I If)U " !'f'1lr X,,· ('Orl1l'r :-:t·t(,. 22. T 1:1 1 .s'iohrnrn l'lny luaul, n...n irH·h(>~L.~ ... ~ -·"j.1··" 

I'l .• H. :Ji. \I'. 
B107W tmlt\ 110 ,. 1'1'\\·o-J!rooHl POiSOI1\'llt('h . 
Htr.7r.t 1711 lim r.~.'1 1'llSt or XI\" ('ornrr see. j :-:'Iohrnru ~t(}lly 10UII1, lI·n inches. 

2(1. '1'. 1:1 S, H. :1" \\'. ! 
BI07(j2 liOtl tin . II'n'HlII IlSll'r .• 
IIlOitl:l li1 l,OOO (('tl( llast of ~ \r ('orJwr t.;(\ll, f :\iohrara ('Iay loti III, u..Uil1(IIH~S" _ &~ 

.22;I;r 13";. IL :l:i \\'. I 'I'\\,(J'~rnoH poi,ol!\ elt'llBlOal 17111 
Bll1ififi 172 ·UKI f!'l·t \\'('~I ,,( :'1'; ('Orlll'r ~(·C. -\1111\'lal (·IIIY "I'IUI r 2 

2:1, T 1:1";.• IL:l" 11'. 1B 1G7r,1 li2" Ii.. ['om (ill 111(' IIIlIk!. ... .....1 1 
Billifli 17:1 .,&}()tl (t'pt Wl·!'\t of~ ,.: {'ortwr;;(1(", 11" ; ='iohwrH t.'ht~ lo:un, U-H hwlws 2.5. J " .. - ~ .. - .....I'1'.1:1";. Il.:\;'\\, 
B1fii(\~ l'i;ia do . :-;tnllll~"n Z'JO 
1I107Hl1 Ii·' jun (l'(11 WllSf {It ~ to: ('OnH'r >":pf' ~~inllrlirn !'>lony ('lay loam, O·~G hl('lll\S' 10 

~.;. 'I' 1:1":, It. :1;, \I' I 

BlGii" do T\\u·~ruo'l' plli~On\llt('h" ' 170 
Blftiil 'J .oon (NI[ (':b1 hf ~"" t'ortil1r "'l'l". Xiuhrllnt ltl!lll1, lHi Im')1('s l('olhl\'11I1 I 

~n, T J:t:'. H.:II \1'. 'I)h!l!'il~" 211 . 
HHii7:.: 17:):) do Two-:u'oon1 pOl~fm\'N('h . 
1ltr.7B lifi :' '" ,,!'t'. 211, 'I'. 1:(:; .• H.:II \I" S'iohrnru ('hl~ In:lftl j IH1 jn('ht.~s J, fj .,.. > ~ ~ ISO_.....·'1 
1I11i7i·1 liHa lin "';lh·kh··IC" " 
(Itfii7!i I,nlt flo I "I!lu(' !I'I<'r" •. ...... .~~:::. 3_-
Blfi77B 1.. i(~1 .ftT! ",!~! of ~~: l'~)nll'r ;';(1\' • :-:'Iohrartl !'fur In!lIl1. IHi illl·ht·5 .... .. 32 

Ih. I I.,:> ,H .•I.• II 
lllH.,7 li,a lio IlnuHllsn:lk('\H'lld ' .~ .... ~ ...... ", 10 
BlOiiS 1 j'h !-in rotl~ t'>out It o( X \r l'ortwr S(i{', =,iuhrnra ('In) hHltll. 0-" h1('hl's ... "'_ .. .. 2.ti 

:l~. T 1:\ ":.• H :\;. \\'. 
DIOiig 17~n do ··:'tlrkll'tlf" 
llto7S0 1 iH !WIt (Nit \H"t u( :\ J.: (~orll(\r Sl'(', '\Iohrnrn ('hy 1();III1.I)·~·IIll'\lCi.~~::: .. 32'" 

11.'1' j.J";.• 1(.:11 11'. 
B1Ii7hl liUn _ do 110 
nHj7~~ pm r-,{w. (Nit ~uUlh of :\ Jt: ('Orll(·r:--N' 

12. T. 11":. H. :lr.1I' 
11107);:\ du ~('lIrr+JI(,H . _ ........ _ ............... _. 1 
BWi..,1 ~ W 1 ~ (>urrwr "'(1('. ;,'1' H , ...... (t. "lnhr""l t'1a~ 1""111. II Ii ilwll('s ... "'1 1·1 '-."""

:1111' 
IlllJ7S" \',Ia .In. "I'wo-grou\'(! POi!'OClIl\l\ldt . " .. ~~ .............. ,...i -tOO 
BlIliS!l l~!! .'}oo (('(It (Il\sl of ~ \\' ('tlrtlPr ..,(1(' HI. ~dolJrarn ('Iur lonrn. 0 ·Ii HltlJt.lS~"""H.~ 1. ................. ,. 

'1'. II". II .1-1 II I 

t 

,
BI07Si lS2i.l ! tlu l(u~sutlt·rhi .. tI(· 
BW7.s.~ l~a . ~lJrfld .. ('n'" u(~W l·orw'r..,t'{' :JI. \~iohrarrl t'lH)' loam. II..-H ill(')I~'''' !! 

T 11":. It a:·\\,. , 
nW7hli rlu • .. ,· ... •...1 

I 
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TABLE 5.-Selenium content oj soils nnd vegetation jrom Kansas-Continued 

LOGAN <,ou:\,'ry ·I'ulltlnued 

SelenlulJl In--

Lllhorn· , Fjeld l!.orotJOD 


.\faterial 
Soils or 1 Vegt!tory DO, I-= shnles : tutlon 

'-,--------- ----i___' !p,Ji, 1II,/P'IJ' m,
B16ioo 184, Sr~\~~rner sec, 25, 'I', J.1 S,' H, a5 ' .':Iohrurn cloy loom, O-U Inehes••--.-l 2 ._•••_•• 

BlOi!)1 1840 ., •• ,10 ..• , .. _•.•••. _••• __ • 'l'wo,groo\'c jlOison\"ea'h ........._._,••• _•••• j 100 

D10ill2 185 50U feet WC-'i of:;]o; corner ~ec, au, .':iohrnrl1 ('llIr IOllnt ..._••.••••••_•• __ ! 2. ii • ___ • __ _
I. : 'I', 1-1 S., H, 35 W. I I 
III0i03 1 18511/· •••••dO._. _____ ................. "SIl!;klonl" .• .. __ ....... ______ ,____, __ , ••____ __ 

~;::~;I':::1 1.~~~~,(~:~:e~:~e(~.~,~' .• I~~•• J~. ~.j_1~:i~~;: Sl~II~. rll1r.I:"'::l~._:):.li.- .•~,.-
18i 


. ,'1', 15 :;" H, !II \I', 

DHliOi 118in ....do . ... .". 


ll1t1iOfl 1 I ii(J{lfeele,ISlnf.':\\' ('()rlll-rscc.i; .':iohrnrn ('Iu)" 1010111 •. : ......_.. 2.ii 

Xurrowlca(milkvctt'h .. M'"'~''' ~_ .. I ..... ~~,.. .. ~ 2,660

Bl(IiOS i l&i 'iOO feet enSI of .': \\' conwr .'Ct', .':Iol>rnrn ('111," 1011111, IHilm'hes..... , 1.5 ____ ..__ 
, i IS. 'I', Iii S .. H, a·1 \\',
Billion 185u I·--·.du. __ ..... __ . "'" l(ussiulI.thistle•.•.•.•.•....•.
Blr.sOIJ 180 l()() feet \\'(-sl ufSg COntel'SC(', 17, :\Iol>rllru rillY 1011111, IHi illehrs•.• _•• ' 

'I', la ~ .. H, !l4 \\', 

1310801 18Uu .••••do......... _...•.•. ___ ...•. Snrrowlell( lIlilk\'eldl ............... __ • ___ __

HI6802 100 ;00 fel'l \\'esl o(~E ('UrllersN', !/J, :\i(JiJrnrH elur 10UIII, IHl ill('h"$ _._ .._ 12 

3GO 

'I'. :14 S,' H. :l4 \I",

llltlS():I I(lOu ••• do ............ · .......... i :\lIrw\\'ICllflllilb"'ICh .•.• __ ....__________.. 60 

BI680·1 to) : Sl<{,~.orlJer S(I(i. 21, T. la :-{., R. a·1 ! XIohrnrn (lillY· IOHUI, O-li inches....... _~ . [j _______ _ 


BI6805 l!lll1 ' ....110 .. __ ...... __ ...... "''''1' HII55illll·lhi51Ie...... __ ._ ... __.. _____ • ______ ,
BWSOI.i 192 	 : 70!) (eel norlh nlld 200 (eet west I :\inbraro ('ln~'I()nlll. IHllllehes_.____ 1 

j of Sg COrlwr Set', 2~t 1~~ la-;-;.. 
, n. :11 \\" I131680; iU2n I.....(ill ••.•.•.• ,......... • • Sllrrowlen( lIIi1kl'l'll'h ... __ ...._._ • _______


Bl680S W:l ~ :!OOf'~('lsollthof\\'!,'('orJii~r$et'. :\lohrnrll('llIylolllfl,IHllllches._.... 3 
130 

I 20. '1'. 13:'.. H. :H W. 

1116800 
 1U311 .....do................ __ . "'" .':lIrroll'l('n(IIIi1k1,.teh ....... •.._____ 
 8001lJ6810 Hl4 1,000 feet 50111h of :\ E ('nnll'r I :\Iohrnru SillilY ('IllY 1011111, '()=ii' 1 

!iCC. 27, '1', la ,..;., H. ~{-4 \\*, inches.

lmm ,l~~o ioo·(~~i'Jio~ili-oi"sj.~·(:orJII;r sec:·j ;'-~\i;)~~'lr;iJ;I~n', u:li'hi';li(,,~ .::::::: --"i--' 
34, 'I" 14 :':., n, :l4 W. ;


BIOSI:! 1U5n .... 110...... _.••• __ ........ _... ' .':urrowleu( lIIilkl'elch .•• ____ , ___ .. __ •___ __ 
 30BltlSH l!j() [,(Xl fcel west o( X g ('oruer Sec, ! :\iohrnrn ~tonr ,'In~ loulll. IHJ I 22 

HI, 'I', [,'i~ .. H. 3·1 W. Inches. 


... __" ... do.. w~~ .... ~"._~_,~*. __ ·1'wo·groun:poi~oU'l.tch lOpS)_.~ .. ,. _~ .. _._ ... _ UliO 
... - du._ ."~~~.~ .. , ... __ ~ ....... ,.~~ .. , 'L:!\"u-gruo\"ll J)oi!-i.ut1rcl:h \r()ots)_~ ...... : .. _......._t 210 
J':l',j cornenwl'. J5, T. 15~•• H.:H :\'lOhrarn :;toTlj l'lIl~ JOI1IU, 0-(1 I 6 i--.- ..-~~ 

\\*; 	 inclw!', :! 
BlllSIi lOin ." ... do •• ~ .... W" .~~ ....... _*_ .. "~.~ .. 13rouJIJ slIitkeWl'tll! ... ~ ... ~.,- ..... ,~: ... - ....---i 2 

nJ(lSI~ 	

__ 

Illh :.oU feel (-liS I o(,.;\\" rorn"r~,'c. 2:1. :\ioiJrnrlI -hilly I'IIIY loalll, 114) Iud ..... : 2, ,5 !______ __ 
T. 15";., H. a·1 \\". 	 ,

BItISW IUSII •.• _do........ _........ _ Two'vron,"c poisonvcl('It ". . ...... __ I Iii 

IllflS20 19\.1 SHI, ('llrtll'rSce,a·l, '1'. 15~., H. :\inhrnrn (-IllY IO'lJlI, II.;) illl'h,-,. . J.1 1-------

:H \\" 

BIG-'i21 "Hill ".du........... ____ .... . Stnnl")"II. •. .. .. ....... .!. ______ • 220 

Ill(kS22 2t)0 !!O!Me~! s~~ll~IIlI~ "':I~\~~JI·ner "'I', Sloilrnr'1 1'llIr 1011111, IHi indws. I 2 1"_______ 
BHlS23 2()Uu -.(lo:.:.:·: __ ·..~.· ('Ulle{]ell\'eS)... .1 ..... __ ,1 5 
BI(lS2:1,\ 200h ..•do....... __ ...... ,, __ ••• IlrQolIIsllllk(-\\,cctl ' ........ ., ••• __... 5 
/l !I'~2,1 201 ;00 feet SOIlI h of S \\' cOrrler sec. , Siohrnrn rln~' 1011111, II-II in('h"s"""1 ,10 

2\!, 'I" J:l :'., R. a:1 \\', I 
BI6825 20111 ._.do.................". ';llInlerll .. - • • • ... j.....2.. 
Blf),~2r. 202 1.IKIO feci !'ouih (If ;,;\\' ('orm-r , :\inhrnrn rloy 1011111, 1I·1i lnehe.. _ 


sN', :l2, 'I'. 1:1:' .. It. aa \\" j'
IlIilS2; 2U~l\ .do ... _ .......... .':lIrrO\IIo"llIIilhl('wh •..• 530
BJljS2.~ , 20:1 :!oo rr(11 \\ est of j,:J .. c'oruers{'t', /), ~i(Jhrnrn ('hi) loutH, (Hi IIwhl's~ ~ t T. I I :", H. aa ". 	 Ii 

I ~ltlll 
illOS:!U I 2111 X r~ ('ortH'rsrr. Jk, '1\ J·I :4., fL 3a 1 :\iohrnrn ('ilQ' IOHIII. {I-Ii ftl(,.lw..... _ 
B IOH211 - _do ~~ _. '. ~~~I Broom :-nnk~'\\el'd ~ ~ 	 ISO 

W. 
BInS31 !W·hi { _ .. d()~ .. _.. .'~."._ :\tlrrowh.'llrmilkYl'tc'h ,
HIOS:12 20;1 I ~ g (~orner'S~(I. W. '1\ 1·1 ~.t f{, 3~{' Xiohrurn ('Iny 1011111. O-li i Iwlll'S , 

W. 
B.108:1:! , do Broom ~J1nkt!\Hll'd .. 
BHk~al :-; 11: corner .~p('. au, '1\ J.I ~'I H. ;,:~ (~olhy rlny lOUIn, U-H hll'lw,s

W. 
IllflS:ITJ ~~~ll\ ..•do.... '" '. RUSSIIlII.lhlstlc.. . ........ ..

nHlS:lfl :?Oi iOO fCN south uf \r II torner SN', I ~iohrnrll (!Iny Inn",. 11-11 indws.. ~ *. 

:;2, 'I'. H~" H. ;j:\ W 
IJIUS:!; I 20ill ....do SIOllleYII 140 

http:ftl(,.lw
http:I�--�.du
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TABLE 5.-Seleniu.m content of soils and vegel.ntinn!/,om Kansas-Continuer! 

LOGAN f'OUN'['Y ,('olltilltlOtl 

I 
Lllborn· i 'l<'leld Location .\llIlerlaltory no, I no. 

--1-1 1 J :>[1. ".111, E. [J.11l. 
n IOS:l8 !2()8 I. l\E H corner sec. 7, '['. 15 ::l., It. Nlolmlrl\ ['IIIY 1011111, IHllllel\(\~, 'i 4 ........ 

aa W. 
BI08:1Il 12081111", .• do ......................... . '1' o-gTOO\'(' POI:;OIl\'(lI('h, • : lUO 
lll6S40 20U, 80 rods Cllsl.o[ NW corner soc. 18, :-<iohrnrn t'Il~·I""I11. (HI IIwhes l" 12'" 

; T. 15 i-\ .. H. 3a W. 
DlO841 20lhl 1.....dO ........................ .. rl'\V()·grno\'~ pol~oll "l1tl'll ~ - ~1" ~"""M:_ 200 
BlUS·12 210 HW corner sec. 10, '1\ loS" H. :\:1 I 'olh~' $111 1011111. rHllm·hcs. .••• ." 

W. 
DlUS·13 21011 •••••do......................... . l'orll rh~lIns).. ....... 2. ..I........ 

B.luSH 211 200 feet enst. ()( H\V corl1C'r sec. au, ;'1lohrllrn ('hl), 1110111. (Hlillcl",s.. ~1 

'1'.15 i-\ •• 1(. a:1W. 
1ll(l845 211n .....!Io •• ", ................... ,I "i:llllldlll~'" .. . . .' ',:.1" -- ...." ~.........
BI6S46 212 fi()O(ce~sotltho(N\\'corncrsr~. 1'01hy slillcllllll, 1l-lIlnl'hes. 


2:1, 'I'. H H., H. a·1 W. J 


I1l10847 !!12n i'~M~4c1o* .... ~ .. ~ ...... -_~ .................. "' .. ~l1rrllwlel1( IIIlIkI,.,II'iI ..... 120 

llI0848 2Ja i r,Otl feet north of BE cornor StW. ~lohrllrll ('111), 1011111. (HI IlIchl)., __ •. ~i ....ii· .. 

10, '1'. 1-1 S., It. :14 W. ! 
BHlli4U 21:111 ..... dl'- " ................ . Hroolli slIlIkt'\\"t'ed 1 1 
DltiS5tI 21ah .....do ..................... . HII!'.~IIIII·lhl~111' , •• •............ 4 
DIORfll 214 ;00 (cpt, ,l;uut.h of Ng eorner :-f't'. \'Inhrnrn 1'111), 1011111. IHllllch.'s.... .. 

I a. 'I'.I·I~ .. It.a·1 W. 
BI6S52 21-111 ,..... do ............. '"......... .. Broolll :mnkl'wl'Pc! " ... ~ ~ ............ _... _.... 5 
BIOS5:! ~15 I g~3·\ ~V~fwr $Cl'. a·l, '1'. la ~" H. ;'I]'lllhrnrn shnl)' (·In)·lwlIlI. IHll!ll'hes. 

13 1US/H 21"" I .e1o........ .• 'l'wo·J,tr()O\'[1 IIOisf)l) \"(11(111 aao 
BJI}..Q55 I 2lf1 I 700 (eet t'outh of El., (~tlrr1t,lr ,,(1(1. ~I[)brllrn ('hl)' leWII, n II ['lI'hes

au. '1'. lal'., I!. a2 W. 
HlQS511 ~IUII " e11l ............. . 'l'\\'o~g-l'nt)ve ))OISIIIII'(lI('11 200 
IlI11Sfi7 21 i 200 fel'!' wcst. of :-3 g (i()fl1('r l':1(1r. 11. ~ll1hrnrn ~rlln'lJ) 10'1111.1)·1\ hll'lws. I'I" I-I~ .. H.aaW. 
BWH50 ~171l .. tlo ..... " ............ . "Rllllcllily". . ..•. ' ... _ ii 
1I1t18fi!1 21s ~W "orner ~C(', 2·1, 1'. H H., H. I 'nlby sill 1c)1I III , O-Ii Inl'lws .5 .",,,.,:1 , a:1W. 
IlltJl)II0 218u I _ . do_~ ..... ~ ....... _....... ~._ .. lronpllllli . .• .• •••. . ~..... i 
llltl!!lil ~tn I ~ I~ (.'orner see, 20, 'J\ 14 S., H. ('olhy slit. 1011111, G-n hlf'hcs . .n ........ 

I aaw. 
llHl81i2 ~!}\Olll ! 1111.. .............. .. ('orn (leH\'cfi) ...,~.* .. ~ M~ l t)

2. n __ .. ____ ..BltlS(I:I ;.!_ ~ :·nrl.i t'ortll'r.scc. 2.1, 'r.14 8., H.• ~I()hrnrl\ dnl' 1011111, (Hi Im·hl).' rI aa W. , 
B1U80·1 '~2Ua I . do.. . ............. . 'I'\\'o·gro()ve J)OiSOI!\'ch'h .~_ 2fiO 
13 H18f1f1 221 j ~O rocls lIorth o[ HI, corner .~e(!. 2, ~iohrnrn ('III), 1011111, 0-11 hl<'hl~R 2 

22111: '1';1~;'i ~., I!. :\:1 W.
BHl8till ~lIrl'llll'll·I1[lIIlIbl!ll'Il. 120 
J\IIiSU7 221h I. do. •......... . (~tJrll nen \'('~) "... . _ I 
1l1fi80~ 222 1 .')1)0 ft.'o(' west of Hft~ (,'Ortll'f see 11, ~iohr'lrn shllir ,'111), 1011111. 0 II inches. '82" 

'I'. I" 1'., n. aa w. 
1I1U8tiIJ i 22211 e1u. Two·g-rooyc potsollvetl.-'h {toPl-l} 1,590 
II WaUIJA j 222h 110.. . ...... 'I'wo·grou\'e pol:;onYCI eh (roo sL . 4700-

B 11l..qiO 22a iIIX) ftwt \\'('0:;1 or HI~ l'Ort)l'l' Sll(', 11, ~iohrnTll shnl~r ,.. Ill), 1011111. 0-0 ill('h(~s .. ICi 

'I'. Iii ii" 1\':1:\ \\'. (10 fcrUmrn 

».,1)\ 

IllllS71 .221 ~i.~-l·~u·,wr sop, 2h, 'I'. l~i S" H. (1lnr 11111,,'111111, 1)-(IIII(·hc$. 1.:; 

:\5 \1'. 


11111872 226 ~14 t'Ortll'l' Sl\(i. ao, '1\ la ~., It. OrnnJ!t' ~iohrnl'lt ~hllll' .. _.• 1.5 

a:; \r. 


220 I·~i.t (IOl'fll'r :-IN', 1, '1'. la 4., It. ('ulh)" c111)' 1011111, IHI I!\!'h"~. .-1 

:m\\', 

1l1U87·1 22(111 dll ~ulll1ower' , ., -,. ~ 


HlUS75 Xiohrurll ('III~' louUl, Uv I!! iu(·ht.:'s "0"--

Blli8ill :\Iobrurn ('Iny Inurn, 12-!!·t irwiw.; I 

BlU~77 NiohrnrH clny Imllll, 2·'-:lU ilWh~s .S
'.1227 1·'i(X) r~l!t. south of "I., ['II,',cc·,' "'1'. 
llH~~ih , ,:lI,T.laH.I!.:l:l\\· :-<iobrnru ('\IIY 1011111, a(i-j~ IIwh.·,; 1 
Bl687l1 i Nlohrnm ('lay loalll, ·ls·nO hl('lw$ ,S 
IlIliSSO IJ ! ~I()hnlrll rltlY 10tllll. fi()·i2 III('h", .S 
IlI08S1 227H do ~lIrro\\'lelI[ 1IIi!k\'(!I.cIL . ... . 1-10 
B1OSS2 ~llIhrnrn ~III)' 1011111, (H~ ill('\lOs. . 
fllliBS:J Niuhrnrll cltl)' 10'1111, 12·2·1 IlIclies .7 
JlI(lSS4 :-.Iluhrurn chi)' 1011111, 2·1":liIIIIChllS . '.1228 Iuoo r,·ct.ellslof ~', I·Or"'·".·.· 2V. .~ I
BI0885 · l':llIbrnrll cillY 1011111, :1(1-18 lncheg.. , ~ ,1 ,T. II ii., R, aa w,II1OSS0 1) Nlohrnrn cloy IOllrn, ·IS·ClI) IlIche~ 

BlOSS; I · Nlohrnrn ('\11), 1011111. OO"i2Inchl's " .r. 

BlOB88 ; NiuiJrnru rlny 1(1)m, 72-S I irll'lll'~ ,7
! "I
BHiSS!l I 228\1 ..... lIo.......... .. · NllrrowlclI( IIIlIk\'ctch... • .. 110 
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TABLE 5.-Selenium content of soils and vegetation from Kansas-Continued 

LOG-AN COUNTY-Continued 

---;--,..-------.--~-.-~.- ..---------~-.---

Selenium in-

Lllhorn· Field 

tory no. no. 
 LocnUon l\[aterial 

Soils or Vege· 
I shales tntion 

P.p.'m. P. p. 'III.::~Ii:-!:_I Nl~ corner see. 15, '1'. l3 :;., R. Niohl'l1rtl ~h"lr eillY 10lllIl, 0--0 inehe~.' 1U 
I 3"W. 

~fg~ig I~~gu ,: 80'r~~s' ilorLiio"(S'\V ;;ur~ier sec: '1; ~t;:::II~%II'llyer ,;f NIol;':Il':1l ~llI;ik
1, '1'. 1<1 S., R. 35 W. 

GOVE COUN'l'Y 

EHi6Ui SU corner sec. ~, '1:. 1·1 s ... R'I Ornnge Nlohrnrn chulk•.....••. __ •• _1 18 
31 W. 

B16IJIIS In .....do.............. ~ ........... 'l,wo.gn.,ol·c I'oisoll\'etch <toIlS) ......l........ 570 

_____do__ ........ __ .. __ ~_ .. ___ .~___ .. __ .. , 'I'wo-groo\·e pmsoJl\"ct(lh (roots). _.~'" ~ .. ~_ ..... _ 
 liOB1Il6UU lb •____clo....._. ____• _____...._._._1 HnhhltbruSh. (I.,OP';) __ ....... ___ •••. ,. __ ..._. 
 1

BIOioo 1b •__..do. .o_· .._._~_ .............. 1 Huhhltbrush (roots) ........ ~ •..• __ • .o_ 4 

B16iOl Ie 10 1{"llltu'<lsttlr' (tops) ....................... 90 


.-.--, ........ ~ ....... ~~ .••••• 1 "Blllollster" (rootsL ..... ___ .• ~ •• __ .I ..._... . 00
E16i02 2 300 feet south oi NW corner sec. Nioltrnl'll cillY loorn, 0·0 iuchcs...... , 14 

l2, T. 1:1 ::i" H. 2i W. " I 
B16i03 2n .....do.......... -.~ :-;"Ie·ontsgrnrnll •. "" . ' __ 1" 5 
BlOi04 0.1> I ('I'l\'o·/(rool'e poisol)l'elch (lopS) ••••. ,. 4iO .-..., o ......... _•• _••• ~..... 1'1'wo.grOO\'e POiFOllI'etch (roo!.s) .••.•• 
 230
B1UiO.i 110
BHliOO ~~ :::::~g:::::::::::::::~:::::::::: m:~~ir~S;~I'i".l1e...... ~ • :.:.:.:.1 . o 

•• __13lOiOi !?e w do_ .... ~_ ._ .. _.... ___ .. __ 4 __ .~__ \\'renth :iSler ... ._..... p •• 170
B16iOS 2f ~ ....do.......... ~ ............... Dotted ~n)·feathol·... . 12

B16iOS.\ 2g _.... __ do___ .. _.. _.... ~~ __ ~ ___ "_~ __ .~., ~utlnower___ _ 10
BIOiOlJ 2h .....do.......................... H)l~We'l(L~.~ .. __ • 
 50
BHiilO 2i _... ~d(L ..• _ .. .,~~,.. ... _....... __ ... Clrentnzuresn~e_~~~.,~ _ 
 5
1311IU01 1 I ,000 re~t south of ~nY turner Niobrnrn ('Iny 1011111, f)··n irH.'he~ 

t ~Cf'. 12,/.1'. It 8., H. at ,v.
lllOII02 Lo J ....do.. ~-_ .. ~ .... _.. _...... _~ ... _.... _ ~ 1~H18C tHlIlcseL... . ..'._ 
IlIt)OO:J 300 feet enst of ~!-:I corner scc, 14, ~iohrnrn ('lny IOHlI1 t n-f.i il1('hC':io~ ~ 

'l'. H ::i., 11.31 W. 
lJ!(jtJOj 211 .•. ~do •• ~ .. ~~ .. ~._._ .. ~ ....... lronplnnt........... _ .• _ "'. ~,i
HHlIlOr. 3 1,000 feet west of N!.J corner sec. Niohrarn dn~" loum, o~n ill('he~

22, T. J.I ::l., R.:l1 \\'. 
111600(1 3'1 ._~ ..do._ ....... _.•.••.• _•.•.. ~.llJrO"))\ snnkell·eo(\ ...... . 100
lJlGOfl; " liOn feet stHJth of N~':I rl)rnel' SeC'. !':iohrnrn (1lny 1011ln. O-li flwhl,''''

2Il, 'I'. J.I S., 1L 31 W. 
BHilio., ,Ill •...do.. ~_ .. "~.~~ ... ,.. "Stkklcnf".~. ___.. __ "" . . 1
Illl\OOu 5 :100 fcr!l south of \\.. t, (Ioruer :;cc. Niohrnrn (>hlY IOJlIl j 0-0 tlll'hes. 

a,l, 't'. 1·1 S., It. 31 W. 
111I1!110 bit .. ~ .. _~do_, . _ .,~ .. _ "Bllll'n~fl\r",... _... _ ~ ___ .... 270
Blmlll Ii 80 rods ~olll.h of NW rorner set·. ('Olllr sill loaru. 0-11 inches 10 

3, 'I'. 1.1 ::., n.:11 W. 
1I1i1!112 On .... ~rlo ................. _...... _~. Dot.ted gOl'feul.hel· .. . 3
BIfl!lI:J 7 ~\V corner Sec. lOt II'. [58., H. ~iohrnrn rlny ionm, 0·1) itl('lil!'s~

:!IW. 
Bum: 7n ~~_._do_ ~ ....... ~, .... , ... _~ .. __ .. ~ ... j :-:illlllic),tl" __ ~.. ._> • 1100
B100l;i 8 200 feet. south of NW cornel' sc<,. I, Niohrnrn shnl~' r'la)' Imru. O· f\ in('\",s 10

2,1, 'I' . .15 S., H. 30 W. 
IJ 1011111 8n ._ ...do._............_....... . r.l.'wo-gnHJrf! poisoll\'NCh (tUP:).1 2~ 

t'1'wo·J..!;roovc poiSonvl'lch (rool$) 100
BIII!II; 8b .....d() ..._•.• _........... ~ ... . HlIssilln·l.histlc .. ~... . ~ 
 i
lllfllllS 9 iOO feN sQuthwcst ofW'.) mrll(U :\iohl'nru ('In~' loam, 0-6 illcl1l'''_ 

!itW. 12, '1', 15 S" It. iU) \\~, 
IIltIV~1J 10 ";i(U\~rrllll' ~'ll'. I, ~I'. 15 S .. Ie I.... do ... ~ .....___ ._•• ~ •.•. 

BIU!121 IOu .• ~_.do. .... , .. ~ ••.. ' lronphllll.~ ....... ~ ......_... !. 
Illr.1)22 n llJ() feel ellst of \1 L.I rorlll'r Se(·. I ':-;'iQhrnrn ,'lu)'loIIIII, O-G In('\lOs.... 

36, 'I'. 1·1 :;., H. 30 \Y. , 
lJiG\l~ 'l'wo-g-rOO\'e poisoll \'otch 

BIO\!~·I ~ido"ont.s~r:tmn .. ~,_~ _~ ..
ll\~ :::::;l~::::.. :· :::::._ .. I 
II Jfill2ii 12 \\'!....; corner SO(', 2·l t '1'. 1-' S" H'I ("nlhy si!( IOHtIl. 0-0 incill's _ 

' ao 11'. 
K • 

11101126 12UI~' .<10.. • SUllflowor. . "'" . r 
BHlfl2; la 800.r0~'t lIort"h flf \~'I_I cprrwrsel·. I Xiohrnr:\ l'IH~"lonlll, 0-0 irl('lw:o: I' 

I,i, 1.14 S., H..W II. iBlIJ1I2h 1311 ..•do. .' . 'l'w(I-groove Iloi:-:oli "l'll'lI I 
BWII21i 14 HO rods lIorl h of;; I\' "OJ'lIer SOC. 1 Niohrarll cillY loalll, 0-0 inelw;; : 

I, '1'. J.I S., It. 30 11'. 
.UW!I:iU 1411 I 1\(1 Rnssinn·thistlo .... _...... ~ . .......1. 
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TABLE 5.-Selenium content of soils and vegetation from Kansas-Continued 


GOVE COUN'1'Y-COllt1nued 

I, ~~~ 

Labom· Field Location ,\1 "leri,,1 

tory uo. no. 1 1Soils or' Vega· 


-----: :[:.h~::~'~:IJ::'::;:t.
BW931 15 i 500 fcel south of NW Corner sec. Niobrar" clay 10"111. 0-0 inches . 0 '1

' 3n, '1'. J:l S., R. 30 W. I; ., .•.••••• 
D16932 I' U ' 'J 
D16933 IU'" sO'rO(\'s'soiiL'h of NJ, corri~;'sec.' 'Ni(jhr;,~;,';(';n;;~h'); 1011"', iJ-6 inches. ' 

\ ll, 'r. 1:1 S., It. 30 W. 
1I16U34 lOa .. do .......................... "Stickle"f".. .. 3 
D16935 lOb ....•. do.......................... Cane (lOllvl'S).._ ......... ..... t 
D16936 17 W!/'; corner soc. 35, '1'. 12 S., H. NlolJram clllY 1011111. 0-0 Inches ..... . 

H1603i 17" ...30(~~.......................... Broom snllkoweed... .... .'. 
1310938 IS :mo feeL south of NW corner sec. Colby silt lOllll1, n-n inches.. .' :.\.... ~3' 

30, '1'. 12 S., R. 28 W. 
B109:19 2 
llW940 18n olIO 'l~~t ·1;o;il;·i)i·Si,·';orriersec.·\ ~'lb\~r~l;;:l~:f.~~·I~\III. [J~fl i;'-';1;05 •• ::J"--~5' 

]{); 25, '1\ 12 ~:t, n. 20 ""0 : 
DlmJ.ll ' 19a I· ....do ........ ' ............... Nllrrowlellf lIIilb·etch. . . '"'1' •.•.••• 110 
1116942 20 NW ('orner sec. 12, 'I'. J3 S., It, Niohrara d"y 1011111.1)-/1 ineho>. .3 •• ---- •• 

211W. 
D10943 20" .•do.... .......... ....... I C"no (Ie,,\·cs)... . .. ..:. • •... 
Il160H 21 500 (cet south or x\\r corner sou. t Xiohrarn cln~" 101\111,0-0 inch{-S . ~. 2 -_ ..... -- 

la. '1\ la S,. It, 2'J W. I 

D16945 2111 .. tlo.. ...... ... . .. __ ... lJotted ~Ilyfulltlmr.. ... . .......... I 
1116946 22 iOO fect. JlOrth of fiE coruer see. Niohmrn clll~'loflrn. (J·O ill('ho~ .3 •••" ... 

. 20. 'I', 1:1 fi., H. 2\J 1\'. , 

BHi947 I 2211 ' .. ~ __ do .. ~"""."~_._._. - .... '.1 rl'wo-groove poiSOI1\·ctch. 

DJ6948 i 23 ~ 400 fO. ct norlh of 1-:):; ('oruer soc.) Niohrnrn day lourn, 11·6 ineh~·s. 


ll, 'I'. 14 H .. R. 2\) W. 
BJ0941i 2'Jn I· ...do... ...... .. ....... Hus~llIu·thistle • 
H16950 24. 80 rods sOllth of N\\, ('ornor sec. Niohrnrn ehl)' loa III , ',-12 iuehes. .5 '...... .. 

; ao, 'r. JoI S., R.20W, 
1Ilfj\J51 2411 !.....do.. . ............... ! ('11110 (Iwnds). .. 

J-l t6Uf):.! 25 j ~~ ~~~~ner S('('. 2, (1'. l:{ R., R. ; Xiohrnrn ('lrrr lonm, 0-0 iJ1(,'lw~ 


1I1119,;:! 2511 ...'10...... Xnrrowlel\f lIIilb-el!'i1. 

BlOOM 251J .do.... • I' HlIssillll·thist~<l...... . 

IlW055 20 1,000 feet'south of \\,1., eOrtler Niohrara shlllYI'luy Imlm, 11-11 ill('h~'< 


sec. 12. '1', 15 ::;., It. 2f1 '\\" 

HIOU"O 2011 .do .. Broom slIlIkowced (tOpSI 


Broom snnkm\'(ed (roOl.$).~ 


Dlfl057 70U rcet north or Sg ('orner st'c. Hecent IIlhl\·iulll. O-Il inc'h,', 

14, T. J5 R., R.2!1 \\' 


1I1U95S ~;II .. ~ .do". . ... . ... ~ul1nower . 

BIGH5!} 28 SE t.~orJ1l1r sec. 26, '1'. Hi S., H. Colhr e1I1Y 10UIII, 0-0 inctws 


21lW, 
B I6l1GO 2.."'n .doc .~~ . ". _. Corll (t.nss~lsJ ..•• 1 
ll161l0J 2ft liO rods l10rt II or 81': ('ornor ~(I~'. XiOlll'ilrl\ ~tOI1~' ('by 1011111. n n illl'IH'~. I. 5 ....._•• 

:lIl, 'J'. 12 il.. H. 2S W. 
BWIHl2 2011 ...do. . . I!ussillll·thistie .... 4 
13 tll!W:l an i N E cOrrler see. 12, 'I'. J3 ::;., Ii. AJiuviul.-ilt loulll. (I·1i ill!'h,·, .2 ........ 

2S \\'. 
lJl006·1 3011 do Clint" (lUU\'os). . 2 
1IW!)li5 :ll N I~ ro~ilcr sCC'. 'I:!, 'I'. 13' R.: H.· ('olh)" slit Il)IlllI. IHi ill('h~'s Holl 

2SW. IIndl'r plnllt). 
1Ilti!lIi6 31H ,10. (iroullticlwrry 

1Il6\)Oi ~h. do.. . ... .. (frel'll corn. . 

llllifJO, Zt! : ."it) rods 110rt II or S E eorllOr. '-::l~,(~. :\iohrnra clay 10all1., 0-0 irH·lw;o:. La ....... . 


21, T. 13 S., It. 2h "'. 
B1096V 3!!n .do. .. Htnnh~YII . - ~iOt .5 _~ .. ___ ~_BI0071l a:1 r,1~J feCI snullt of ",I'; corller soc. :<:Iohrarn ('illY 1011111. (Hi iJlI'h,·, 


2·1. '1'. H S .. H. 2, \1'. 

BlOOn dn. __ .. . . . 1([lssllll1'l hilille 

llWlli2 SI••';.,}·O\\~I,1Pr ~e(~. 2ii, rl'. 14 S•• It. l i\ioiJmrn ('Iny loam, I~-Ii IllC'lW:-: i,::,oil 


,.., undl'r pluulL 
UlfjUi3 :Join (10... . I \\'!'('nth lISli!!' ... 5 
II16U74 II . IfXiOlm'l'lll'll1Y 1011111. iI·HIII(·h,·, ' 
1J 16975 I ali : UOO rods l1ort.h (If ~nr ('orner SBC~ ~!obmra cht,)', 10:1111, 6;12 ,ir.lt'lW' .
BIGUiO . 1- 'I' I'S It 'J. II' l:\l!1hrllrll ('ltI~ 10.1111. U·I~ 111('11(" .. 
B16Uii j '. ~ i)" OJ o .. j ~ ~1()IJflml ('Iuy It)flUl, IS·-~t irw)ws ~ 


BUmS J ! , :<:lolirarn !'Iny Imllll. 21·W+ irll'ht,,; . 

BI6lli9 3511 1 ~ ,do......... ,........ 'Broom sn"k(l"c\~d . 

DWU80 at) 1;;(.111. l3. 't" .IUS., H. 28 \\:O-.ri.... Xiohmw clllY 10:1111. U-Ii iuclw$. 

1116081 :1011 .... r1Il .• ~ ...................... ~lIlXIIllIli,," slIlIlIo"'er 5 

1316082 :16b I.. flo. .. .............. ;l11l1l1('YII. 1rI0 

lllli983 30<.' ! do.. 'I'wn-Rfoo\'t\ poi$ollvl,t('h 270 

BJ6U84 :~7 ' S ~~t\\~~HJr set'. 13, 'i'~ 15 ~'J B', A ~~~~~;h~~\~\~~' ('luy ~ n ~n in(,'Ill'~ Cn'('l'flt 

13 16985 3ill' . .do........ ' ('nile (lOpS) 
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TABLE 5.-Selenium content of soils a.nd vegetation from Kanslls-Continued 

00\·£ C'O{JX'I'Y-C'ontinucd 

SeleniulJI ill"
Labom· , Field 
!ory 110, no. rA)('8tion 	 )tulerinl 

Soils or \;ege~ 
Shllies - !nlion 

'-, 
IJ 10080 	 J~. PO. t~l,:P.. p_ 111.~iohranlelay loum. (j ...r.i IJI('hc~ 1('01_I 
BI69SS :m Broom ~rtnk{'\..'e('d ifn soil SHIll phi t , " 
BI69S7 38<1 . _do _, __ III\'j,,1 pili",". 	 .ilr' 

·II~) feel \\'e:-:t of I~J~ (jOfllt'r St."\(', XiohrarH <!Jny loam. 0-011wlws ~r '1' 1fi ~ H .J" \\t 1 1.51, .. · 
BIOUSH :JUII: .-1;10.,'.' I -( __ ~ __ . _ ~f'wo.~rO()\,(l p()i~on\'etl'h
BlOunt] 

•• 	

I f>~O I, $~_I,:, CI'O,!.lwr RN', :l:{, T. J5 S., H. 	~ ~fohrnru ('lay 10UII1, O..,fi hlf'Ill'''' 1('01.. 
. Ill\'inl plm'('J. BW!XlI l""-lOa: do 	 T\\'II·~r()o\·~ JIf)i~{HI\'l'tc.'hB169!J2 41 ! XI., ('orner ${l('. 2J, '1\ Uj 

w 

S., H. Xiohrurn('hl,rloalll,o,.,(Jill('hl1S~IJII(1l'r
"- I\" plnnll, 	 ,g ' •• '."

B16IJ\)!j 	 "'/ Ih,Un . -I do ' _ " Broom ~lJt1k~\\ ced
IlW9U-I - ..' ~ 2 

I 2, ~r\ Iii ~., H. 2i \\". tll'r plnuli. 2 r"..... 42 SO rod~ north o[ SJ-~ corner ~l'(I, Xfol,rhrll ('Iay IOHm. O..fi illc.'hes llin. 

IJliif1J5 4211 1- .. , _do - - __ Ironpl""L 	 ,
111fi!~lII 	 1004:{ ~g corner~l'l·. 2, 'r. Ji; K, It. 27 Xiohrnrll (Olny 1(1)111. fI-tl fUelll''''' qUJ~j 

2 • .5 1~ ••• ~ ...... 
lJIti!¥.)i W. 	 IIl'rplnlll'_

4~m ( do,. ~ Broom ~l1l1kll\\lit'dBWf/{iS 	 140.1-4 nOO[~et!'olJth of ~'r (IOflWrSl'C', Xiohmrn ('Inr IOllm, O-li ill<.. hl'~
:15, T. H ~ .• H. 27 ,r.

IlIl.l!iflO HO . do_ _ :-;-tun)cyu.1117000 ·t5 ' \\.J l {'orrwr~{'(l.l. '1\ 14~... n. 27 	 130
."\iohrarll elnr )0/1111, tJ·O iJJ('h1'5 1IJIJ .. 

lipr plnnt i,\I', 	 .4 
B Iiool ·15a , do " HIJ:-:~iIlH : lIistie. 1117002 4fl I ~n rod~ <';OIJt II of ;\ J.: ('orrwr "N~. ,\;iohrur:1 (·Iny 1(1111), (J-li iUl'Jll'':';:1-1. T. I:J:"'. II. 27 11",
ill'iOU:! 460 ' do nrotllldsci .:31 iOU-l 	 3-Ii < 1,000 f~·t.'t l-oouth of XW' ('nrrwr 	 ""\iohrarn ('Iuy 10alll, O··,fi ;'1('hu!" 8 ,...... _. . ~"'.. I!!. '1'_ I!j :"'_. H. ~7 11'.
IHi005 ,Iill , 110_ , 

BliOtlll -- ., 120
BroOiIl SUnkl'\\ l't'd

48 500 [(let nonh of :-;.,,- ('Offlllr ~tl('. Xiohrnrn ('In.r 10HIII, f).-H iudle!'.2-1. 'I' 12>', H. 2il II" 	 .-1 i--••-.-. 
IJliOOi ·11Sa d" IJrOOlll ~lIJlkewp('d,Hli(H)~ ·HI :-:J-~ ('onwr "N'. H, T. ):{ :-::•• H. 211 j 	 ... : J

l ~olhy "iilt. 10:1111, O-Ii illt.hf.•,s i /._. __ . __W.
BliOOU -IUa tlo Ort!l'll porZl.BI7UIU -lUll do . Oronnd('l1('rry .....Ul701l 50 ~o rod~ W('~t of E1" ('orn('r ~NJ.1 	 Xinhra,'u eluy )ollm, f}··n iUl'Ilt':s {1111~ ~, 5 I:l!l, T 1:1:"', H,2r. II' <I('r planll.Bli0l2 I)Oa do \\~rellth 1I:-:(('rIIliOI:1 	 2551 ! XI'; ('on""r"(·c', l~ T. 1-1:':; H.:'?fi (~Iny Inurn fternWt1 pilll;.l('1\I' . 
BI7UI,1 5Ja do 
IlliOl5 110 

1 
'I'wo~~rno\ fl poisoJl\'l'I('h

52 'MJ{!~'ttf.~~t :~~ ~1\\\!,ofJwr 1'(1[', 12, ~iohrnrn ('Ins loalll. U t: lIIf'11P~ lun. ]()
dl'r plautLBI70Jli ,j2u deJ IJrotlm ,s'Hlkewel.d1ll7U17 5a gl., {'uTllt'r "l't' ~;{, 'r. 14 ~. l{. 	 '13U

;":johmrn silllly (ll:ly lontll, (J fj irl('IIfI~ 

Bl7()I~ 


~ii \\~ 	 IO 
do rJroom ~J)nk\I\\('('dBliOIU 	 Jf;do IllJ~"iian·'lli~tll'B1702tJ 2nn (,l't Jturth\\-('~llJ! ,.:J I (IOrH .. r 	 ·1

Slubrnra ('Inr loam, (} ..Ij jU(·ltl.... 11I1l. 
..t ' (>, as, T I' ~ 1 H 'lti \\. -Illr plantt 


Bli022 f 55 

1I1;lm 5-lll do "J'tt"lfirllr;.~ ltutig;f1I11 .. 

I,[JOO [('('1 '1JIIIl! of ;\ I'; ('''rI'''r ('olIuviul \\ I1sh. U r) irh'Jws 2, .i "l,C'.!!.lr. 111 ~ .• H. !!tj \\' 
G511 Urolllldelll'rry ..uti \\'l.j "" ('orll(.t'r ~t·('. J2. T Iti :: .• H, .\IIu\'1111 (,Ill.;' IOHIII. nil ill('lw.< 2.21i II" 

IJli021i bUn tlo
111702(i uOh 1eJnmt nzun'!'i11f.{l'Ilo Two-gTOU\'(' IIoi:-:oUHllt'll .BI702i 	 Ib57 MJ rods :'(Huh of 7\\\ ('onWr "t.lt" .'\' johrnra ~hil)Y (']as. II· ti i Ilt'IIt.' ... Un~

1:~. T. Ui ~,. IL 2fi \r 	 j 

th'r I,Janr"J117tJ2.~ I 57a du Hu:<si:IIHhisll('1l170~~1 5S ;{(H.) ('t*l :o-(Jufh of :\\\" ('OTrwr "'Pr.. ~iohrnra t'la~ toa",~ II ,t; ifl('lll'~ tlt1~
:!I, T lTl ~'* JL 2ti \\'. tlllr platH'III;O:lU r~\ do 


11170.11 "
1)"11,'" j:lIY[('lIfl",r,s!.! 700 fept 110rt h of ~g ('UrHer !'i('('. :\'iohmnl ('In) Intuit, n f; ineht,,, nw. -.,J ;"' ....... __ "
!!a. 'r~ Ui ~. H, :,!ff \r "t'r plnnt. ..11170:12 5Va do \rn'ath tlMllr1117m:l 	 .,fiO ~o rnd!-- norll: fie ::\\' {'orlll'r ~(I{', .'\fohraru, ('In)' lOHm. H ~. illt'lll'1'o ,uu2n.'l' 1ii~. H 2(i\\". d"r plant '_IllitJ:l4 00(1 du "BIII(' "'(('r"IJl7o:t!lA fll 	 )2~\\t'·fJr!JlIr"l>t· ; .. 'T, l1~.! H !!s (·olll)" ... flr l(IllllI~ fI Ii i IWIt\....
II. 

1!l70a-IA GIll du II'n'nlh '''I.I·r 

http:11170.11
http:l,C'.!!.lr
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TABLE 5.-Seleniu:lll content of Mil,~ mul vegetation from Kansas-Continued 

S(,01'T COtTN't'y 

------:--,-----~ ~ -~- --------~- .. 
Selenium in-I 

I 
LniJor,,· I ~'i"ld! 

LOl'flt.iOIl .\!Iltorinl 
tory no., 110, I i ;;uilsor: Vege· 

; shuJcs ! tution 

·_--1-.._--
P4 p. Ill.,'}:>. p. m. 

ill7040 " .. ~'-I corner sec. 10, ']'. 10 S., H. Xlournrndny 10HIII '.eoll\J\'inl Jlhnse)~ 28 ,. '" •.•• 
31 W. I 

1117047 In ~do ....................... . Broom snnkeweed _ 370 

LA~E ('O['X'I'Y 

13l;oa5 : ~,\.. conwr S('l'~ 12, T. 10 S,t R, :":iolJrnra t'lny louJU. O-(i inches {col.. 
2U \\". luvinl phase J • 

U1703G In ~ ... ~ tin ~tnJllerH 120 
HI70a, 2 __ do.. __ ~~"'.. Ferruginolls (·t)J1(·rctiolls 54 
ilIiO:~~ 8U rods $!lUlh of ~~: l'()rn~r see, Xiohrnrn l'IllY lOll"'. O-Ii iIl{'hes~ 2 

3u . l':l(:·"Jji~d H:'27..~\", ! Xarrowleaflllilk\,ctcJL'T .... __H170:!1I 2(1) 
B17040 4 SO rodl'suul.h o{ .'\'" {'orner'Cl', :':fohmrn dny 1011111, 0-0 inches. 

I~, '1'. Jt.i ~., B.!!i \\~. 
1117041 4n do •• " • ~llrro\\leuf,nilk\'cl('ll 70 
BJ7042 :; bO rods south of :\ E l'orn('r see. ; Xiohrnrn ('Iuy lOUlJI, O· 0 inches 

2,1, 'r. lH ~., H. 2..~ \\~~ I 

ill7043 5n do . . .• " ~ ...• ::icurf·peli
BIiOH IJ (~eIlter !-C('. 12, T. IU ~., H. 2; \\~ .. Niohrura l'lny IOUIII, 0-0 iJll'hes~ ~ s 
Bl;O~(' On do ."".• ' .'<llrrowleu{ milk\'eleh . . 120 
BIiOS:1 1 gl" cnrn(4r:-;e('. 1, T. IU ~., H. 27 ~iohrunl ('Iny lonlJl, 0- fj irwhe~_ .. _ , ~ 

11'. 
B1i6ti4 IU do_ _. ~. T T\\'o-g:roovt!, Jloi~oll\'etch .. k_k~ _ W.. _~ 
BIi!l!:S5 2 amiles west and 1.2, mile north of UreenShUfl! ('IHY IOUIIl, O-ti ill(!heg.~ 

~outlll'.I'lst corner of ('ountv. 
il I 768(; 2il r do •. ~ • Brooll1 ~milkcweed ·1 

.~--j-.---

THI';l1li ('lil'X'!'Y 

BlOilS 1..••.. ~;u:,t of TrcJ.!o Ct!l1tcr ,. .. ~ ~. _ Port Jluy~ liJIlestone ~ O. b j"~ __ ~ __ :j 
1316719 __ d(L.. ._._~ ... _ ._. 'l'wo-~roo\"('pniS()n\'f'l('h ~~ .... I_.~" __ '_I _ 
Hm07 ~1~t()rrWrH'(" 20. '1'.15:',. H, 25 I Colby sill 10"111. 0·/1 illehe~ " "1 .0 •••••__•1"'::,';
13liiOo • do ." •••• " "' .1 ('lIlle (hetlds) "". ," ,. .' •• 
13 17 IOU I 2 so rods sOUlh of XE corner ,,:e"'1 Xiohruru l'inr 10tlll1, O-li inches '1 I 

~i, T. l!i~, H. ~ \\~. 
1l1711U 2n do ... r "Ulue aster;'. ~ . _ .. '" .... ___ ... __ _ [40_M •• _ 

1317111 a 500 feel MJII\h of X" COrtler set', Xiobrara clll~ 10nll1, CHi inches....... I 
1-1. '1', I:; ",' H, 25 \\ , I I 

1117112 3n do _ •••. " " . .• • ::lllnilower", • ~." • .,. " __ 
11 17 II:! 4 700 feet north of \\,1, "omerSel'. I ;\'iohrnrn cia), 10nll1, 0·6 illl'h,'s ('01· • I . 

I~. T. 15 :-.,~ H. ~,r, \r i luvinl phasc). 
1117114 48 do _. . _*._._.' \\rnmth aslCl ,_. " .. 10 
Bl71 1[, ii !'\~:j \~).rrlPr ~4.!(·, :"'{I. 'J' J.I t=:., It. Greenshurg: stOIl~' loam. U-fl inl'lw:; I. 5 •••___._ 

lllilltl 5n <It) . _ • . . " . • Wrentil nSler 2 
13 17117 f.i ! r,OOu rem south of '" J<: (·orrwr$tl('. (1rcl!llsIHJr~ stOllY • I .. ______ _ 

~(j, T. 14 ~., H. 2ft "*, iut'ht's. 
B 171 1:- ~Il f . do __ .. .. Broum SIlUkl'\\·cl'd ~ .. ~ ~ _ . _. 
BI7lI11 , \r~1 (·orncr~l·{·. :!J. "', I·' ~ .• J{, XinhrIlrn {'Iny 10tlll1, 0·,,(; iJH'h~·s". 

2'j \\" .. 
BI7120 in do , ., Broom sllnkt·wocd._ Ib 
1117121 Ii g~" corner ;O:I~(·. 1·1, T. J4 ~., It. ,"ioi)rnrn ('in) loatH, (I Ii iuc'hl!s. 

25 W. 
BI7122 t\tl _" .do _ . Two~groon~ puisolln~tch ~ • __•• 90 
131712:1 9 "Ol~~~II~.'i(;r~h. ':L~li ,\\'~II~r ""e. I ('uilly silt 1011111. OU uwll{'~, ,3 •.••.•_. 

1117124 ~JU 110 1 CallC dleads) ~ 1 
BI7125 Uh du r Un)llJldl'hcrr~' . ... J.7 _.______B17121J 10 \\'1-1 ,'Orlll'r H'(', 11. "1'. )r; ,'-\,. H. (Jrt!en~htlrJ! ('Iny 10alll, O-I} irl('hcs

1·' W 
BJ71~7 jOn du. ~.. (;oldeurod ...... 1 
B1712S 11 SO rod!- 110rl II of :4 g ('orrwr ~C(!, r'ort IIn~ s hrue}\tollt' 

10, 'I' I:; :4 .• It. ~·I \I' .3 t"-"--
B171!!U 12 ·}(JO feel Hvrth of ~g ('OrJlI.'f 5('('. I trcl'lIsIHlrg: :O:WIIY du~ 10all1, U Ii .3

')') T 1l'J. ~ H t)·1 \\" jJl('ht·~
.• -":10 : ..~: r' ,-H l7Iao j 12a , II' n'nth a.-Wr 



________ 
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TABLE 5.-/3eleniu.m content, oj soils and vegetation from Kansas-Continued 

'I'REOO COUX'l'y ('olllillucd 

I 
Lahortl· ,Piehl: 

Locationtor:r no. 'I no. I 
I 

_~l 

B [ilal 
II ta ~H corner sec. 27, T . .15 S., n. 24 

W. 
'017132 , 131\ .~",,~dO.W.~ __ M'- ____ "' __ ~_"""+~ ~ 
Bm3:! If ' 
Ul7134 II 14 : so rods south of X II corner sec
D17135 I ... fr" , I· tl" .. • 

BI7136 .h, . 15 S .• l. _4 " • 
U1713'1 : 
BI713S 
B17139 
B17140 

1317HI 
B171-t2 

BliH:J 
B17141 

BI,I45 
Hi714G 

BliH. 
IJliJo1S 

131.14U 
Bl,lW 

HI.WI 
Bl71fj~ 

Blil,,:l 
UI71M 
B17155 
BI.Iiil.l 
BI71:;; 
1lI,I,," 
1l17l~li 
Ill'!liO 

BI,IIl1 
H1'W2 

Hlilli:l 
B l,lfH 

Bmw; 
11!7W'j 

Illil!;, 

Hlill,' 
Hliltltr 

111.1.0 
fl17l.1 

1l1.1i2 
1l1,I,:! 

BI7171 
Uli'17.'l 

HI.HIl 
!l17l77 

IlI'I." 

BI71,U 
11171'11 

1.1171,1 
lll'h~ 

IH7IKI 

14u _...do.............. , •. o 
 0 

Lolb i _, ...do.....__........... , _, .' 

l.i 1 W'J., corner sec. 12, 'L'. 15 ~.. j{,

!?3 \\',I l5u' do 
16 

lOll 
1. 

lin 
IS 


IS" 

I!J 

lUll 
'20 

20" 
2J 

!!In 

I __}.,., 

I 2'.!a 
2:?h 
Zl 

ZJa 
21 

:!Ia 
:!.i 

:.!,-'H 
:!Ii 

'27 

, ~jll 
2.... 

~!l 
!!U 

:'~Ja 
:1lI 

:w.\ 
;11 

:11" 
',2 

:1:1 

'1:1" 
:11 

aIII 
;~if 

:J,r'jll 

~ I':~l cor~·t;rS-ec."1,-;I\:i5-S:,-({, 2:i w. 
-- _do ____ .. __ .- .. _... ., ~_ ~ 

E~\r~()rner $(.'(\,25, ')'. 14 ~ .• H. 2a 

;... ,do~ "'_ ,.. ~, .' ". • 
~,\" ('orner sc~. 20. '('. 1·' :4 .• It. 

:!:lW. 
.. .do.......... _ ~. 
1,0(~ feet N\st of :·nr l'orner ~l'('.

ll. 'I', J.I ,;., It. ~I II'. 
'.- ,IIQ .. ~. "" ~ ~ .. 
r,on feet Horth of ~\y .!orner ser. 

1. T. '" ,;.. H. 23 II' 
• do ._ ..... ~~ " 
:!UU [('lot (·nst. of:'; \r ('orner ~e{·. :10. 

'1'.1:\';., H.2:1W. 
~ tio • 

, ')00 feet north or'i()ulIH.'l~t l'Ofll('r
• '(frecughurl! ('IIlY InnlH. 21 at} in(lhl,.''''{ 

do..... 
do. ,~._. ~_ 


:\~ \r ('Of!U.'l' "cC'. 2J. T 
 i,1 ,.;'. 'It 

:!~d~~~' .. 
1,IIOU f'-l'l ''''HIIO( \ l' ('<lrt!,'fW\' 

~;. T. f I ...: t H. :12 \r 
do 

-";fJ rods south of :\ I·: l'OrJWr'tl{'. 
:!Ii. '1',11 ' ... H.~:! \r 

, do 
;,O(J rli(lt nurt II or I': 1{ ('orJ1l'r "pc' 

~. T. I: ,; • It. ~2 I\' 
"U rud ... o"rmth of :\ 1-: c'ornpr "'(1('. 

11. T. I:; :'., H.:!:! \\" 
,10 

~o r/lfl~ "fHltlluf ,\ E ('nflH'r .,t'('
:.?!:i. T. I,; ~ .• H. :.!~ \\~ 

do . _ 
:' E ,'nnwr SN~. !!~. "r, Vi ~ , It 21 

11'. 
,1o ~.. _ __. . 

:'\ I~ {'O!'n('f :0:(1(>. ~2. 'r. IfJ ~,. H ~L 
1\', 

do .' ~ 
"0 rOIl.-; ~oUlh of ~ 1<: ('orner ~N·. 
'. T. 1[,';,. It. 21 II" 

do _.. 
""0 rnd~ "'OUI h of :\ I~ rUf[wr '(~(' 

~. T. 1;, ,.; .• IL 21 I\' 
TI: J I ('Uflll'r "(-'t', a:!, T I·j ,_. IL :!l 

\1' , 
tlu _" 

\V t", (lflfJWr:-;(l(l. !lIt T 1-1 ~ • H.!!I 
W. 

du 
~ t-: l'onWt st.',! H~ T H ~ ... it. :.!! 

II" 
d,n 

\\!IIerin! 

_____-__ 

OrecnslJtJr~ ."*lOnr dH~ IOHm, 0-6 
IlIl'hes , 

.BroolJlsunk('wecd . ....... ... 

jXiOhrtlrtl cln\- IOIlUl, IHI hwhe",.
~i()hrllrll ellI)' lollm. h' lol,h.H't_WS..__ 
: ... lobrnru ('Iny Innrn, 1-1 ~·I IIll·hll.s~ .. 
XioiJrnrn rillY 10HUI, 24;10 Inches , 

r :'\iohrtlnl ('Iny loalJl, :!II m jll('he'.
j ";IUIIII'\'11 . _ 

·I'wo·~;'\\,,\'e l'()i~oll\"I'\('h _ 
i nri·t'J1shl1r~ -;lony tOHm, n fl iu('ht,S 

BrotHII slIak,-\\'('t-d •
nr(ll'nshllr~l'lny Inurn. 0 Ij irwh(':-i .. _ 

Broom ~lIl1kl'wet'l1 . ..__ 
Orel~nslJlln! l'lny louJII. 0-0 in('!llls _ 

Bro,,," SlInkcwet"l. • ~" 
nreem;tmrl!; f'hrr lOHIU~ I)-U (l\l~l\('s+ 

Hus!,IIIIl'lhiSI It, , ~ 

:\iohrnrn ('Iny lOHHl, I) Ii itlC'he:' ......__ 


Xnrruwl!'llf Ulilk\(-I('h ,., 1010 
~iohrnnt ('tuy (onm, 0 I, iJl('he~_ .: ,1"'T5~ 
'!'wo·grooq' p()i~on\ NC'h .. .. .. __ I 70 
Xiohrtlrtl (,IllY IO!lIll. U Ii itJ('hps _. ''''''i~5-

T\\o·~roon~ P01::'!lHl\(I{()1 
Orel'1lS1HlfU ('ltl) luullI, n I!! ineiws 
nrc~n;:;hllrl!. ('Ia~ loulll. 12 21 inciu.'1" 

(}rf·enshurJ.! "1n~ IlIfllll.:W no lu('iw.. 
\\·ninl h n~ll·r 
111110 ~"'''I!I 
Onw,,,!,,,,!! "nil), 10,,111, 'HI IIIt'h'" '!, 
Broom .... nakt·wl'pf) 
nl"~\n<;hnr1! ...tuny 10u11\.1) ti hwlw.. 

J\ruOIU :-nakl'\\t·t",f 
Hhll·k ('In v Inlllll~ U~fi We'll!" (0\ 1\(-i 

('III'lIl'\I: 
C:ltll\ lhl'l\tb., 
l·PJlt.'r (Inrlih' ... hnlt'. twln\\ Fori 

II u~ ... Iiuw<,),tmh' 
(IrCt'u!o>huru: 4100:'0- l+l~ loallJ, o-tt 

iJwlw.. 
.\1 tn.illliliart ...ItI,fto\H'r _ 
\"iohr~lr:l t'b~· IO'lUl. II I, UWlllh,. 

( hJlII\\l'~d 
("lu~' It'Hlll (roru fh!:llhh rOrfJ1:IIHHl. 

" Ifult'hl·.... 
J\ntOfll ...n:ll\t' \\t'pl! 

(irpl'J1~hllrl! ~h'Jl\' 10'1111. IJ ·Ii uwhl .... 


(ioldpnrod _ 

nfl·Pll"hur~ "HOrt~ iWlIli. {) Ii iI1('11(>.., 


Broum "UUkl'\\ tlt.;1 
I'PIIPr ('-arlih' ..;h:1It' 

Itt'l'l~iH 'IlIlIV!:d ... IlI~· to Ull. II "i!lIdw'i 

(in'('Il,,>llllrc: ---toU) iHaH!. H J, HIt"It'" 
~Io 

BrOOm'iilaJ..t'\\t' tl'l 

(~n\t'u ...hur\! I'hy hHtn, '}.-h uwllP'" 


,:. - 2~5 

~oils or j Vcgc.. 
shnles I 11111011 

I'. p. "~J.,P.JI. Ill.
La 

3 

5 


'''i;iOO 
~ ..".. .;2\)

.5 _____ • 

·- .... -~a .. __ 
.5 ____ ... __ .. 

.7 

••, ~ o 

1 



SELENIUM OC'C'URHENCE IN CERTAIX SOlI,S IN UNITED S'I'A'I'ES 4,1'> 

TABLE 5.-Selenium content of soils and v('(Jc/atiolt fro III l\.(LII8f/.~· ~COlltilllll'd 

'l'RI~G() C01:;>;"I'Y ·-('Ullli,llU'd 

B1i:l20 

llli:l21 
TI17:12'2 

1ll7:l2:J 
HI7:\2·1 

IlJi:iU,
Blia:w 
IJJ;:1~7 

1117:12., 
Ill.:!2\) 
B);;J;lU 

IJI,a:l1 
1It7:1:1~ 
1117:\:1:1 

1lI,:13·1 
1117:1:15 

BI.:l:ln 
IlI7:J:!' 
Ijl,:I:!S 

1117:13H 
.1117:1·l(j 

IlI"HI 
ill,:l12 
1lI,:I·I:t 

II I ,;!H 
B17:{·1!; 

IIJ;;HIi 

In 
2 

au 
all 
·1 

fin 

ia 
ill 
~ 

lUa 
II 

11" 

S E ('OfnCrsl'l'. 25, '1'.10 :-;., H. 25 
w. 

do __ •. _ ... 
s g ('orner set.,.. 2.1, 'It. 10 ~., It, 

22d~~~'_ ... .... •• 
!iOO r(~el south of :\\r ('OrJ1Ufht,lC.

')'l II' 10 ~ It j"N \r... :10:_ I., . -- . 
do. . •. _._._ •••.. 

X g eofJler !ole". :'U, '1'. 10 S., H.21 
11'. 

lin. 
... do .__ . 

:mu ft·t-t UOflhw(lst of ~Il ('orner 
..j~4', 1I, '1\ s ~., It. ~5 "-. 

<Ill. ... •. 
do 

:\l, ('C)I'J1(\r ... ('{'. 17. 'r ,~,~ It, ~4 
w. 

d()~ _ ." _.. _ 
!'ttlfl (tiel WI;:-;.l IIf :\1, ('orner S(~t'• 

J:). 'J'. ~ r::., H. 2·1 ,r.
dc. 
do _ 

,1llU fl1t.-t l10rt h nf \r J.l f'OrJH'r S(,'(', 
~:{. '.1', s:< .• It. 2,[ \\" 

110 _ _ 
,ion (('N sou lh uf :-\ t 1 {'url}(1r ....(.(~, 

la. 'r. !I :<., .It. 2:1 W. 

du. 

110 


,iIHJ r(·(·( uorth uf ~J': l'onW( !'illt'. 
I. T ".-:. H. 2~ \Y 

,I.. " 
:IUO tl'lll "oUt II II! \\' I ~ C'Oflwr ,N' 

2j~ T 7' ~ • H ~:! \\ 

110 


XiohrnrH l'luy !Ollfll. 0- tj iIH'))(I:O: 

HBlue n~terlt _ . ~ 
nrt't,'nshurJ,! ('IllY In:Hn, fl·-Ii IIIl'llIi..; 

"'rellth U!'Itllr. . __ _ 

,:\iobrnrn (·Inr loum, 0- Ii irH'ht'!' 


'1'\\ o-grOO\'e IHIi:-UIl\'Nt'il 

HIl"'illrHhi~II,'. ' 

:-'=iollrnrn ('111~' IOIIIti. O~'lj Hll'JIl'S 


\rfl)llth nstl.'r _ . _.. 

:\lm.imiJian SlJIlHow(lf . 

:-;'i(Jhrarn ('IllY 1011111, C)-a IIIl'h,'~ 


t[·wo~groo\'(.> POiS(II1\'lllrll 

\l"n':lIh 1I~ler. . 

:\johrura ('111)' IOUlII, O· niB(,lw1" 


~I'wo-~roovl~ JlOiSOIl\'(,'(l'h _ r_ 

. ;>;'iohrnrn cillY IOIlIJl. (HI irwlll'" 

Two·J!J'{)OYI,.I l){)bOll\~\\t('h 
(tofn I (Inr~ and husk~t 
:-;'jubrllru ('IIlY IUIIIJI, IS-1Ilrwh,', 

'I'wu~p:roo\'e puisun\"(~l<'h _ . 
;>;'iohrnm shnly ('IIlY 1""111.11 Ii irwli," 

•• Blu..... !l:-.H~r·· 


'1'\\ U-j!J"OO\ {I J'(Jl~(ln \'111eh 

-'\ioilrnra ('lny loam. U' j~ Im-tws 


Tv, o;gruo\ to 1I(l!"'UU\ tltt'll 

:\ lohmrn play l(1aHI~ {I '1I1WIIl,.... 


10 
II 

7 

lOll
:!:, 

.to 

hO 

IIJ(I 
~(l 

I~ 

http:1""111.11
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TADLf} 5.-Selenium content of 80UI! nnd lIe(lctat'irm ,from K(m.m,~-COlltillucd 

OHAlIAl\1 ('OUN'l'l'-Contlllued 

I,aborn· . Fie] 
tory!, 

Bli34i 

Bli348 
B17:H!1 
BmW 

1l1'351 
ll17a52 
IJli:1r~{ 
Bl7a54 

---'--~-----------'---------------

HI,a5;, 

1117356 
1.\17357 
Binns 

Bli:Jnu 
1117300 

IlinGI 
1I1i3G~ 
Hi7;l(l!t 

Illi:161 

Bli;IJ15 


nli:l(iJ; 
IlJ7:m7 

Jlliar., 
Llli:lfilJ 

BI7:J7fJ 

Hli3il 

Ht7:li~ 
1ll73i:l 


HI'!!i·1 

B17;J7•• 


H \i:ljt; 

B17a7i 


HI;37X 
1l17ai!! 
Hl7aSu 

rn':lSI 
1l1.:tS~ 

Hli:lb:l 
IIliaS·1 

Bli:i.,\i:l
IlmSI) 
1Il7:t~, 
H I7:1S" 
1l1i:\,,11 
1l17:J!!O 
Hli:l\ll 
Hli:t!J2 
1117:1\1;\ 

1l1••UI 
HI,;)!!;, 
H17:1nJ1 
HI.;m. 

UI7:l\I~ 

!'ocatlou110. 

12 ,SO roti8 north or Sl~ ('orut'r SlW. 
"1 '1' - ~ H "2 II' 

12n l ... :10 '.' .. 0' ... 

I~h I __ dn. " .. " . '. 

13 hO.rods II"est or liE !'orner ~"('. fl. 

'I'. H li., n. ~I w 
tau __ ,.do ... ,~ ".. ,..... . .. _ 
14 I~" J·"ruersec. a, '1'.11 ~., 11.22 W 
I·tu . -" do .. ~ . 
1·lh do __ . _ _. 

, :ielenlulU ill-~~' 
.\Iaterllli 

~nils or \'"ege
"hlll~lS 1nrion 

'I'. po- Ill. J). p. 11J.
,'fohrnrn l'lay lonUI, 0-0 illl'hllS 

I "Bille IIsler" 
J 	'l'wo-grOt"'€! pOison\"ct('IL --

Xiobrnrn ('IllY 1(111111, ()-IJ IJl('he~. 

BroOIll snnkewec(L__ , 
Niohrnrn l'11l~' 1011111. ()-II IlJehe~_ 
'Pwo-~roo\"e, poison "lit (.'It ... 
I\'relll.h IIstl.'r 

H(JOKS ('Ol· ..... TY 


{,oo feel {'llst ()f \\*~.I (!nrJll'r ~t~C. 4, f ~iuhrnru (·Iny IQl1l11. 0-11 ilH'II(,:" 


hi, 'I';I~)~" H. 20 II'. 
II; 

2f1 
a 
:1"
all 
I 

10 
[, 

,'lit 
r. 
lin 

fll 
i'h 
7(~ 

~ 

...n 
!I 

H:, 
10 

lIh. 
lUll 
II 

Iia 
I'.! 

12:\ 
I:{ 

1:1" 

[ 
III 

11:1 
HI! ,.. 
l!"-a 
If; 
Ili:l 

" 
17'. 

. .du . 

50n (el't ~outh o( ~"I~ {'Orlwr Sl·". 


5. 'I" II:; .• H_ 2011' 
do. . . _ 

·\oiO rods north of :;\\' ('orner Sll('. 
til '1\ ';' ~ •• H. 20 " .. , 


do. 
. -, do - _, .. _ 
"no reet lIorth or g!, ('MII('r S(·(·.

17. 'I'. 7' :{ .• H.:W ". 
tin. 

1':\,*(lOnlllf ~(j,('. i. T Ss.• H. ~O 

tin 
:iOO ((wt l'l1$1 or ~g c'orUpl" Sl'(', ~'tJJ 

T ~:;. 1l.:!O \I' 
.do 

!-lex.) fll(·t ...outlll'a~t flf ~\\' ('Onwr 
Sl~(', :i!!, T. 10. ,~ •• H.:!O ''". 

(10 
do 
do 

!ion rl1('l 1101'1 h f~1 ":'\\' ('orn",. ~llt>. 
0. T !J ~ It. .m \\'I 

dn 

~o rod, 1I0rt h of ;.- J;; t'oru('r ~l'(' 
 .1'"'1 

T. \"". B ~II \1'. 
11(1 "_ 

..""U ruds fln"'1 of:";' \\' ('(Irnrr ~tI(•• 3a, 
T. 	1II.~ .• It. ~(J II" 


rio 

')0 

JiOO ftlN S.Ollt It of :\ "" ('onwr ,:,\(.(. 
~•• T HI - .• H. I!J \\' 

dll 
~ \\. ""rill'!' ,(l('. 22, 'I ~J ~ • H, I!I 

)\" 
do 

:'!Of) (N,t Jlorth of 1.: 1 1 C'UI'ON "'Nt. 
Hi, T.!J ~ .• It )II \\ 

do 

do 
do 

-'0 rods ~otHh Hf :\ \\' ('oru('r ~N', 
{. '"1\ ~,~..; , H. HI W 

do 

.. do 


do 

";(J rods !'lout h o( ~ g ('ol'lIt')' !O(I(' 

!I, 'I'. S ": .• H HI \\' 
,In 

. \\'renlli Hster .. _ . 
rl'\\'u·~r(lO\~l' Jloi~oJJ\'N('h (tops.
Xiohrnrtl f hlY IOllm. O-fi inl'lws 

: Wrenlh HSlcr... . _... _. 
i Xiohrnru ('Iny 1011111, 0-6In('hl\~ 

'I'" u-g:roo\-p IHiJSWlypll'll 
_I ~IHxillli1iHn slIntlmH'r _ . 

"iohrarn ('Inr IHHIII. tHII""'I(" 

\\'n'nth us-tt'r.. __ " __ 
nn·(lfI~hurJ.!; (')ny )011111, o··n iudw... 

Ciurl1\\N.'d _ ... _ 

~lIlOk)' II ill .:o:hnle. It- i (('('1 


'1'\\ o-}.!l'Oon," poison \'l't('h 

Xiohrnrn rl:1~' IOHIIl, O-li irwlw" 


'1'\\ (l":.!:rocl\'ll polsolJ\ Ndl 

(illlu,,\('pd

Hu,sinn.thistl!.

Xiohl'llrn ('Iny Inlllll~ n· I) ilwlu.'''' 

'l\rO-fUO()"lll,oi!'iOfl\'j'I('h 

~inhruru ('In~' lonm. () Ii 111('illl, 


\Yn':11 h ~1.stl'J' 

~J(JhrnLl {'b 1001It1 t 0 Ii H1l'hr.. 


tr" q.'l..'l"liO\ (l poi:ifill\ (1lflh 

::t"JlI"~1I 
Siotlrlr!l ... t()n~~ ('l:ty I(IUIU,II f~ iudit's 

BriJuJn,wlk"\\l'l'li 

\;iohl';u'l1 I'lar In:ull. (I -0 ill('hp.. 


(·lIid'·/lIIIi,·,J pi-lUI 

Sinhl'Ul'r\ ('Itl,:. loam. O-f irWhl"":; 


j
HIHIW H~rJ\r" 

NiUbWru ('lay 10:1m, u·tJ JJlt'h('t~ _ 

.\'iohr'u'n day loam. 't' J~ hl('Ill'~ 

.'."iuhr:trn ('Iay loam, I~ :.!I iUl'hps 

Sioilrnra ('1:1~' iunm, !.!'I-;m illell(l~ 
"iohrarn pln~ 10:1111. :w+ Irlt'lI,'" 
II'n'ulh ,,'Wr 
{'urn h\.\~ ulld hu~k}lJ 
!\iohrnr-l ~tf)llr (>IIIY lo:"u. U II 1Iwll(':o

itIJSSI·IIJ.liJ;'II(· 
:o-.:iolJrum ('I:a~' iOIlUl. " " IIwlvi.., 
T\\o~J.tro{J\(1 IlOisUh\(1Idl 
nrel"Jlshtlnr ..,tnn~ ('Ifl~- In~HII. O"tj

i.wlw... 

"mom !<Ouakt·\\ l'~ld 


I 

12U 
2:!O 

I. .i 

20 

._---


IIlO 
21~1 

.:1 .. 
;j 

I 
12I 3 

.-1 

:.U: 
.i 

... 

" 


Ui 
I. 

1·"(1 

~ III 

I~U 

, 
2:tO 

.4 

I 
,\ 

/) 

I:, 

.~ 

l~ " 
( 

.6 
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TABLE 5. -Selenium content of soils and vegcllllioll from 1\(/l!sa.~--()(JlItilllwd 


HOOKH ('Ot'N'('Y--('olltilluClI 


Selenium in 

Labors· i Field LOt11tion :\!nlerilll 
~nilsor' \-c!.!:!..'· 

1,.;:hllili !"l. tHtion~""rB1i39\! ' ~r:::S~uth of :\',~:=. -.----,---- --_.- ..-~. IJ)~ p. mo p~ jJ. III, 
;":iohmru$tonyc'lny It)nIIl.tH~in(ltlt'-(: ~ ......... ~,.

! ~•• 'r. 7 :;" H. 10 W. 
B1i400 ISn '.•.do.. __. Broom slIlIkuwc,,,j
nl.lol 10 ! (,<)f) (eet soulh of X"'- ('orner $1.'('. Xinhrnrtt ~tony eluy lonnt, {)-fj iJlt'lwf' I. 15, 'I', 7 ~" R. l!J W, 
1l1740'! lUll do . , .. ~_ .... _~ ___ ~ •. HIlltw t1stC'r" _ ,.~_,... _""_ L.. ______ 25 
B17·10:1 20 'SO rnll~ north of HW corner S"C, :\'iohrnru ('illY 1011111, (H) ill('h~,_ I .7 • ____ .._ 

BI71lH ~Oa f +~~~;I;r·,,~ ..~·~'_~-~·~ U~'~'~~H"~"_W~ \rrenth IIs1f.\f, 10 
Bli·IO:. 21 1 \\Pt., ('orner s(oc-. 10, '1'.. Ij ~." R_ ;' Xiohrnrn I.;ton~· (·lny IOHW, 0- i'lI('h;',,_ 5 

i!J \\'. 
H1741)) 21u; ..•10.. . •• __ ••• __ ...... 'l'w{)'l!roO\e pol~on\('trh ..._.. __ laO

.5 _______ _HI7·1O' I).) ~g {'orner St!t'. 2, ~r. {j ~., H.. is Xiolirtlr'l f'la\-)o·uu. n Ii Wf')W.,-- I W. 
f.l174lk~ "on'nth Hstl'r 
nl'.J(~1 ~~f\ , ,"U r~~?Ii· south (Ic' ~~:: ('~)rrier :"ec~.· Ilre('II<hllrg ,tOil\" .'ltI) IIJ'lJII, r~Il' .. ··4··· 

~:I. 'I'. Ii C .. H. \lI \1'. irH'lilIS. -' --
HI7·IIO do ..,., '_'" :\f;"hllilinll ,11IIf1nwer I 
H17·1I1 GOO feel suuth of gl., ('orner ~e(·. ('r I Jl'll1r~ '11 Il\ ~ltl\ 1"'\111, 1\.11"-"-:3- ___...._

a.i, T. 7 :-:., H. IS W, t i~;lh:,:. ~'.. . 
B1741~ dn ~ ~ ..... _., ...... _._ Broom !'\nakcwN:~d _ _ 1 
1ll'·Il:! :\ l.i (lorllt,lr ~N·. 2:l t T. S • .,., R. Vs Xiohrara .:tony r'h> hmm. II t; itl{'he~~ .. - .. - ..:fi-!_______.. 

W. 
1l174H 25n do .... _______ , . __ 'rw"·~r"()\" l'0bUl\wt<"i1. _.. _.._____ 20 
1l17·II'. :w ;~oo ftlt.lt north or ~'oJ "orner !'~<-. (;r!~~·.II~~~~lr1! ~'OU}' "Iny 10:1111, 0-0 j ,. I ...... _ .. __ _ 

:!Ii, T. "~.t H. IS \r. 
HI7HI. :!Ha do. (in):lt ~Ii"tln\ S,tgP 
1317417 211b .10 • (~t1IH'\ qoP~) . _ 
H170, ~1.1 {'Orner se(t. 3ft. T. ~~ .. R. J~ Xinhrnr!' ('Ia~' lCNtH. O-t. iw·lw:-. 

\\ 
1117tl9 do H.ll~:-;i:JrH hi...t hi 
H17-t2U T\H.~~rf10\ (I pobtlH\ l,tdl ._... __ so 
llli·121 l·t~11111~Jr 'il'(' llt '1'. {! ~.t H. 11'-0 \\' ~if}')r·!f!l d:1\ IO'IIIt~ n I~ l1Whf'" ,S ______._ 
1117122 ,10 l ~rnull(h'lJl\ri~ ...._... 4 
HI7·12:1 :~f)(J fl'N "iltuth of {'PJlt('or 'N', :W. _'\ hlhplrtl {'la~ JIJ'lHl. Il It l!H'hn." ,7 ___ .. __ • 

T. IIJ~·. H." W 
B17-t!4 Ii" "'rtlath l"'t(·,. H' __ '_' 10 
BJ712f, ,"If)!:) (N-t ..mull of ~1, ('orU(1or ·'N'. :,\,if)hplr~\ da~ iO'llll. H"'i m('h(l"" .3 ._____ •.• 

:," T 10 :-'., H I, II' 
·Iu \"nl'tth ·t..rpt' , 

,~I.1 ('OnWf "l'(' :i,~. T". HI -f H r; :\,iohmr t "Iiln~ da, IU;HII. 'J Ii jIl(-lll''''
W 

B17-1~' 110 Bruom "U'lktl \\ I·f,·d
BI712!. ~IJ ro' b Wl,.,l .,( :..; E rorrWI" ~l'(' 'c,. ~t(ll,r'tr') j'la~' ltl'lIli. 1)--" ~ndl(>" 

.,. 10 ,;" /( 17 \\' 
11174;1(1 ·iI) UWHIH 'ltlkp\\ elill 
BI7nI ...;\\" f'orrwr ..(l( Ja, T, lH:'.~ lL 17 Sio!'l:ir'j ,'h~ loatlt 

W 
1l1i·IJ2 do \\ n':llh l,tl'l 
II 17-t:1:J tlu (\mp Ih·p' .. 
1I1;·lal lilJ "'nd'" ...nul11 I)f ;\ \\. ('Orll(lf ~i('. Fort l1-·~ ... litl)~·.. torw Ii 

).j, T jI'';, II I~W 
111.·1;11.\ 110 {·flJIt'rl't)lUl"- Hl UP ..n . IIXI 
1l171~;. 1,IXXI IN'! ",lIth of ~ I': "Urrl('r ~)ullf"ra f'h~' h'tlH, II" mdw",>_ 

...(1; .r·t. 'I' If ~ .• It. 17 \\' 
1117·1310 tlo U"POlU "'1I:1k{I\\ (It'll o 
Ill.·!'!. "'111 fod, "Iliuth uf :-..; I"~ ~'lIrfl('r ":1'(', ~ '1Iilr'ua d t~ iO'IJH."II I, ',)('lw... ~ 

I:;. T ''', H I~ '" 
HI/·la, 110 \\ rt·"q~ 'l:-oltlr _ _._... 0 
BI71;l!J .':';J.: {'orrlt'r "-Pl'. '1ft, T Ii ~,. H. r; (itt'H."" tin: ('h!t- I.-'IIH. HI. 11)('111'''' .:1 i....__ .. 

BI7·HO do (ioldt1f!l'fut 1 
\1 . ...._..I 

BI7411 [A)(I (N't north (If f~l, ('orJH'r "'i(ll', "iobr If d,l~ .O't.Ul. H I, ~JH·IU' .. .5!........
2t,. Tits.• H l'; \\ 

B17·1·12 .", \\ nl:~t11 1~ltJr 

HI7·14a fJl)41 [(It'( suul Ii uf \ I': {'orut't ~I.I('. 'lOhr'tnl ,.jn~ to 1111.11 h'1wlw... 


1. 'i' Il :4., H I; \I 
II1i4H aUn H BJI1l' n~h'r~' ____ ~'tllhl .• 

.6 _______ _1117H:, .\0 ....11 n"l~ "oUlh nr ~ ". ,'unler'lrt'.. :\lohrara rlay lenin. H I, inplw",
:11. T to:.:. It 11'11' .• _____ 01l17111. ·lOn do " , JJrouIH SI1l1h.t~1.\ l't·,! 

Ill/H. 41 "",0 rlHb unrfh oC .~\\' {'f1rtwr ~N·. ~iohrnr~l ~tfllJY loaw. H Ii uwht' .... .:; -........ __.... 
'l,T ;S.. H tli\\'. 

1l1744, ,lilt do .. ., ., ..... ~ ..... ~. o 
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TABLE 5.-SdclI'iu1lt ('ontent oj soilN a.'nd t'ClidalionJI'01I1 KnuslI,<-Colltillucd 

HOOK::: ('OL'N'rY· ('onlhuwd 

Lllhorn.l1<'icld I L()rlltlon 	 ;\Interiullory J1(j~ 110. j 
I :-:;mis or Vl'glh 
ShHI('~ t nl.loll 

IItHIII 	 ·t~ 

Ilmw ·I~n 
111,·151 ·I~h 
BI7·15:.! ·13 

Jl "'15:! ·I;l" 

111,·15·1 H 


Blj·Hi5 Hu 

IH'·I5tl ·Ift 


Bti-IfJi ·I!ill 

B 17·lf,\ ·\lIil 

JlI,·lfiII ·10 


1I1'·1U1l ·1Ii'1 

Illi·ilIl ·t, 


1I1,~(i~ 	 .Jin 

-"OH'I'OX COl'X''')" 
.-.--'---,-~----. 

BliMG [ion (..WI SUlIlh of 1':1-, eorrlf.u· }ii'C. I 1\'iohrnrn <.'IllY 1011111, (}-O iJlt'h~s. ...., 6 
10, '1'.·1 :;., H, ~I W. I 

Blifi.l7 In du Broom slInkll\' \H..III I 
II "f.·IS f..(}1) fUl't !Zouth of gl., l'flrup,r se(!. ' Xiohrnnl c1I1Y 1011111, U--fl ill('!JIl,L •• j .5 ............. 

~~, 'I' ·1 ,.;., H. ~I \\' . 
~. 

IIliMII 2a do . I Wrl,"th IIsll'r 2 
1I1i5f~1 !"~){J foet, lIorlil of ~g ('orIH.'r $tW~ } 'xlolimrH 5htlt~'loUUl, U-Ii illchtls~ "3'"a 1 2·1, '1\ ., :-:;., H. 21 \\~. j 
Bl7fi51 an I rio.. . \\'fI, .. th IISWr.. .... TI 25 

1'1I1]'I.U·'; ('OI'",'I'Y 

I
1117570 I 600 (tlot wesl of ~ ,.: ('onWI" ~cr. -"iohrnrn du)" IUllm. 0-0 illch<ls. 0, " 


3, T. ·1 ~., H. ~~, \\' 

"1,071 h' 
 do Hmolll :;lmkl\w\!efL~. 
BI7o;:.! 2 lfJJ fl'l'j SOIlI It of ~ \\" ,'Urllt'r selL Xiohral'u ('Iay IliUIIt. U H 11I('II('s .S 

I~, T. ·I~, H. 1\1 \\'. 
IHir,7a :!it d" Wn",lh astur ~ ~ .. 2.... ~ a 
1\ 17[)7 1 :1 ;... J.: (~orrwr ~el'~ 11~ '1'. fj ~., H. JU Xloltrllrtl ('Iurlo,.,;,. 0-6 [1I('hos 

\\'. 	 I 
BJ75if, ;la do .. Bhw l1~UjrH ¥ 10 
Hl7571i :II! tin rl'\\ O-ATOU\ (I JHliMHl \ ll[('I! •• r.o 
Bli;",7,;" 'E l'nnw)" ...fl(t I-l, T. fi ~ .. II. :-\iohmra ~hllly ,-tay 10:lm, U U Ifldw~ 

III \\' 	 fdrafnngo !nwnrd plnnt I, " Br;.'jis tlo 	 Xinhrara ",1.:.1), day loam, n H illelll':" 
j,lt (I'tlt frmll B17·177, tllHh'r plaut ~ 

HlifliH '\11 dn 'r\\o·J.!.J'Uo\'('lmil'itiJ1\'Nt'h . ·1 III 
HJ7r).~1I ,- ,"')11(1 fl'l'l lIorl1l tlf ~ E "ortH'r !-.jl(", :\" iuhr:!!"a t·l:t~ lo:ulI~ n I: ill('lw~, 	 .5 !__ 

II, 'J' !i~. H. I" \\'. 
BI7t)~1 ."~\ lIn .\IU\HllJlJau ...unUo\\t·,. ~ 
Blj!J<.... :.! 7(KI (('i t ' 110rtli of ~ f·: ('unlt'l' Ml(> :\-inhrara f'l1I~ lentil. II fi ilwllP!- 1.5" 11,'\ :. ~ .. II. I' 'I'. .,
BI7r..\;1 ~Ja do Broum ~lInkt'W(ll'd 


Bl7fM ~I'; eunu'l' ...(.(. .!~ T .i!'\ t H I' 'lullr:lr·!. {'b~ loalJl~ II Ii iul'lw... 

\\' 
 .,

BJ~r).,~[i 7a dft \\ n':lth ,l"';l'r 

JI17tj,tj ...q.: ('nnu'r "f't'_ .SI·,T I", J( b 'Iuhr:lra , b~: II1\tH. n h HW1.t·.., :! 


\\ 
1I],fi." 1'\~, do '1'\, o·groo\ l' poJ..,otn ,,1t'1l 
\I ,,;,'" 'II rnd~ unrtl. "I :-. \\ l'OfJlt'l' ...;t'(·, (ir(·l·tJ .. hur~ ... IOll~ d:l~ lOdTll. II Ii- , , ,~, 

" i.l. T I ...... It ;~\\ lIH·lw .. 
Bli:,,\~' 	 !b,- .iu ". rt'ath ......WI' 


1"
BI7:;~HI ..:.k t'urHrr "i'l' 11. '1 :. ~. It. !; '\ lohnr,1 (') I) IlIalll~ It ,: Hwli,''''' .1> 

\\ 


BI';.'itJl !tll dll "HilI!' ",Il'r" 


,; 

.. 

• 
., 


, 

http:Blifi.l7
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PIIII,I,I[,:; ('ot'N'I'Y !'IIUlhlll,'" 

------l-~~··-· 

:;elOIlIIlIlI ill' 
I 

1,11 hurll' FJeld I J,(),,"I1UII ,\llIlcriul Itory 110, till. I :-::oj[~ or \ ~eg(~" 
~llIllc, liillori 

- '.__.__.. --,--.--. ..,~.-~.. 

,F'.p.IIl.'P.ji.m.1117[,(12 II I X\\" ('()I'Il(lr~l~(·. Ifl. ir. 6S., IL Jj' ;\iohrurn l'IH~'l()alll, ()~n iJH'iws. l(~ol .. ' (J,n
\\. Illvial phn,,'j,il175B:! 1111 dn ilnhillill Ir(lIlwl'('rI1117@:!A Ilh dn ,\ "['llth a<..:.h·r

1l1'ii!J.t 12 ,~O() (llel nurl h or ~,\. NJrIlltr set' :\Iohrul'a ('Iay 11111111. 11·(1 ill ('lIes

1.';, '1'. 5 ~., H, Ii W. 


BliSn:, I~n rio Hag"l'ed. "' _ ....
ill.50G la ~() r()"~ sOlltll of" I'; comer see, , "Ju\Jmrn ('Ior 1011111, lI·n inchc-< "I,2S j T. 5~.j H. li ,,~. 
HI i 59. lau ... do .. \\'n~nth ustl1f. I
B1750X 1-1 So rod~ $Ollth or "W ('ornor SN', I "johrul'lI clllY 1011111, f).1) fnrhes , 

15, '1'. 5 :;" H, 10 W. 

IlI.DU9 HII do . (}ul11\\'e(l:fl~ ,
~ . ~ ,BI'IIOO Hh do - ~ . ~ .... - .. --~ .- Curte 

a
lIll7f,Ol H(' do•• " .~ ". -- - .... ~ ~ . .. "Hltw tH~i('rH ~ ()~[1171102 I-Id do ". ~k~I(·tnllwe~d 1D171;o:1 I-Il' do (lrolllld(,!trrrr ' 

Tll7f,(J1 15 {'oil f('el sOllth of RI,; ('onWr .<N'. Colh)' ~:iIt lonlll, [1·11 fllchr~, .:1 
I 

t, T, 5:; .. H. lOW,
IlI7C'{)b 15a tlo <l1'ullllll~herr> 2 
BI'I~JIl Ifiil , do (""!Ill<' 1Ill.fW17 Jr. so rod~ ~Oljlh Of K\\, ('orner st':·, :\Iollr<lrll "Ia)' 1",1111, II Ii !II!'1I1'S 

15, '.1'. I ~, It III \\. 
BI'I~IS Ilia do T\\ (I ~roo\ f-' pni'ioli\,pll'/t ill 

III \\'111111('(' (\Hllll," tht' g!'O]Ogif':d IllllpS lind ('~lInIillHlion of' 11)(' soil 
indic'utp nn 1II'('ll of lIbout '27;j sqlllll'(' milc':-> of Pit'I'I'(' SIIll!PS, whidl 1I1'(, 
pn'slIlllllhl,Y pal'Pllt IlIHt('l'iill 1'01' soil. B('('nll:;(' of intl'l'll1ixluJ'(~ witll 
Illlltprial d(\l'in'd fl'ol1l Og!lllnia d('jlo:-;ils, lind t!lOJ'(' pal'li('ulul'ly with 
Illll il'l'ial or l()('ssinl origin, the g)'patel' pOl'tion of this 111'('11 is Ilot snlli 
{'i('ntly sc'IC'llifpl'Ou:-; tn producp toxic \'('g<'lntioll, En'lI wll('I'(' n 
1'('IIHOIWhly Inrg<' qllll11 lit,'{ of s('lt'niulll is PI'('s('nt (I pUl'l pC'I' lI1illioll 0/' 

IIlOI'P), 111(' 11<)1'111111 rO/'llgt' plnllts und {'I'OPS HI'C' not highly s('ic'llif(,I'Oll:l, 
III lilt' ('I]S[('1'I1 pOl'tioll of tilp ('ollnt,\' n "SPC'lIl' il('nd" of Niol)l'lll'lI chnll;: 
olltta'ops. Th(' outCI'OP iH or tIl(' Smok)' Jlill di\'ision of the' Niohl'ill'n, 
wili('h IIPPC'HI':-> to bp highl,\' H('Il'l1ifpl'Ou:->. It is pstimlltl'd tilut Ih(' totnl 
:\/'{':I gi\'.ill~ I'is(' to [oxic soil doeR not ('x('ppd 10 squlIl'P mill'S unci lil'S 
I'DI' tilt' most pUl't in T, I:~ S" H. :3;-{ \\. EXlllllilllllion of thl' tllbulnl' 
datil willl'cYl'1I1 (he ('Xistl'I){'e of man,\' Hoil SlIlllpll'H IIllll'kPd Colb)' ('Iny 
1011111, N iobl'llI'll, clay I(WIll pnl'tI,'- lo(':->sinl, t(']'I'I1('(' 1'111,\' 1011111, lind 
:dluyinl silt 1011111. As II I'ule th(' splenium ('ontpnt of thC's(\ is low by 
I'C'HSOI1 of titC' ndl11ixtllJ'(' of wind-blown Illntl'l'illl 01' titl'OU,!.ril leu('hing 
h,\' drainngC' Wllt!'I'S. Altog('(It(,I' it :1I>P('UI':-> tltut tltt' toud UI'Nl of 
toxic :->0 iis, includillg s(lils fl'ollt botlt PiPI'I'P nnd ;\"iohl'Hl'lI, doc's not 
l'.'\\'(I('d 50 :->qulln' 1I1il('s, lind IIIIH'It of this Itt'PII f)/'odu('(ls Itighh' [oxi(' 
\'('gPLn lion olll,\' in thf' lIol:t hly !'fIiciPllt ub:->ol'l)('I':-; of s('l(,lli UllI, ~Udl liS 
\'/ll'iOllS SI)('('ic'H of .Is/ra{fuhllot, ,'-,'II/I/[('l/O, lind 4·\.~/('/·. In IO:3ii thi;; IlI'PI\. 
pmdu('('d but slIwll qUllllti[i('s of food 01' fOI'IIg'(1 (TOpS. 

Loglln COUllt \' /ll'(':-;(,II(S quitt' n. difl'PI'('n{ pidllJ'('. An il'l't'g'lriul' l'X
POSlll'P of ;\"iohl,ill':\ "llnit' ('xlc'nds frOI11 tht' \\'('st('1'11 hOl'dl'l' in "I', 1:3 S" 
It ;~7 \Y' I :H'I'O;;!' th(' ('Ollnt\'. It is bOI'(I('l'pd on til<' nOl'th h\' II bl'oad 
stl'ip of (>iPI'l'(' ,,11111(', whi('h'llIll'l'()WH (owlll'd till' ('11;;[, lind Oil 'thp south 
hy /I 1l1l1'l'OWPI' ;;Irip of lli(' ;;[1111(' Jllll'f'lIt Illllt(,l'inl, which in tin' l'1I:->It'I'II 
Imlf of t.hc cOllrtly II:' <I('('ply ('0\'('1'('<1 b,\' lo('ssiul IIlUterinl. Altogethel' 
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_•. i.• 
fo'l,j('HE [ ....A ~"lllidt'lal1r,1 Sill 111111/1 nr portiol1~ 

"r'I', 1:1 :4., T. lot 1'., '1', I:; ~ .. Ii. ;J~ \1'., III 
1.(J~n.n COUlUYl Kam,,: l. ~lUbrar:l ('hn~ 
IU:tU1; ·1, :\jolmlrtl (lillY loam. I'It'l-JI "hUH·; i, 
('()ll'~' silt loam d(ll'~~I; ~, ('"Ih~ Silt Inalll 
d(lll~~ on1r !\iohrnrnl; It, ("ulhy sill loam 
(o\'('r I'i~rn'l; ~, l'!('m' d:.) 10:1111; (I, Elk:ul(,t 
silt lo"m (t"mll'" 'nil. IIIIXI'II nriqill', JI. 
ulhn'iurn; ,: I rod.; lHttt'rnJ''''~ O. and lluilltwr. 
b"HIIII,Jt" IO{'!!(iuu. 

tlw two 1lI'C'US ('om prise 11101'(\ thall 
500 sqUul'P lllilC's, 01' mOI'(' than hllll' 
the eOllnty, ThC' Inl'p;('st 1I1'C'n. or 
wholly non toxi{' soil is in tl1(l nOl'tlll'I'Jl 
nnd nOI'thC'ustcl'l1 pOI'tions with I\, 

sll1l1llm' nn'll. in the southWC'st(,I'1l 
portioll of the county, Altog'l'th('I' 
n.bout 500 sumples of shnlo, soil, 
lind \'cgptlltion from this (,Olility 
WCI'O QXIIllliJH'd, 'J'hp IU'PH subjt·(:t 
to S('lelliulll ('OlitUlilillUtiOll lips 011 
both sidC's of the' Smoky Hill Hiwl' 
lind includes tl1(1 bl'l·ilks of thnt 
Sil'PHll1. PHl'ls of it IU'C' cxll'C'llIrly 
rough find unfit 1'01' ngl'icultUl'nl pui,
POS('S, 1'11(' gl'('ntt'I' portion is not 
fnI'Il1C'd n nd is ('ovol't'd by only H 

spn I'se yegetation ('onsistil;g 1'01''' the 
most PUl't of llonfol'il.g'e 01' inferior 
fO!'Hg(' pIn n ts, In nHln)Y pIli ('es tIll' 
soil h,; shnllow nnd s[('('p, O\'PI' till' 
wl101(' 11.1'011 ollt('I'OPS of PiC'I'I'C' 01' 

~iobl'nl'll :;)llIlp III'C' fI'N]IIl'lll. 
J11 (('I'SP('I'S£'<I 1)('( \\"('('·11 low I'idg('s 111'(' 

smooth HI'C'HS ('(lllsisting in pnl't, lind 
ill SOIllP plnl'C's llilllost wholly, of 
soil dl'ri \'t'd from loess find lhl'rl'i'Ol'l' 
low in SC'It'llilllll cont('llt. A filiI' 
idt'n of tht' g'P!lPI'nl l'lllll'Ht't('l' of lh(' 
!lI'PlI.Illn), lw g'HillC'd 1'1'0111 fig-lire ii, 
which presl'nis n sl'midptnilt'd soil 
nwp of pnl'ts of Townships 13, 14, 
lind 15, in R 32 Yr, which liC' (lll 
('it 11('1' si(\(' of t Iw 1'iv('1', Itwill h(' 
obsrl'\'(·d tlmt Oil l,v fl sma II pOl'tion 
of till' IlL'l'll. in qUl'slion is wholly 
(\(>l'iyC't.\ from lill' ~i{)lmHll shllll', 
1I1d('C'd, it would ;;('('111 filiI' 10 ('sli
matt' 011 till' htlsh, of thC' dntll in tIll' 
tHblet-l nnd Oil field ObSl'I'Ynliom; that 
but 10 pC'J'('('nt of thll PiC'I"'(' tll'l'Il 
lind nbollt 40 pC'I'{'ellt of Uw .:\ioill'lll'lI 
11/'(':\ n\'tunll,v pl'Odu('{' toxie \'t'~('III
tiOll, j<}YC'lI with 1I)(';;r li'Jlitllliol1s 
it IlPpC'tll'S Ihnt uPPf'Oximtllc'ly 1-10 
sqUtll'(' mil('s lI"(, s(ll'io(lsl,v aCl'{'dNI. 

Within tl,is II "Pt) tht' C'\'idplH'l' of llll
sntisfndol'Y ('olldifions finds H Ylll'i('ty 
of 1IH'1I1l8 (il' ('XPI'l'SSiOIl, ~()t onl\· 18 

till' \'t'gl'llltioll 11101'(, 1I1C'1Ig'e,' t1111il in 
lIdjll('('nt 11I'l'IIS /lot :111'('('(.('(1, but tlt(' 
populal ion is l(,ss tll'nsp, and till' llOlises 
lind 1.H1I'lls,iftlll,V,an'ot' til(' POOl'C'I.'SOl't. 
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One elred which mny at lenst in pnrt be ascribed to the presence of 
seleniulll is thn,j, in the most highly selC'niferous portion of the county 
it n ppenl'S thnt the ],I\,tio of populntion for unit nrelt wbich is on ]'ehnbil
ita tion 01' relief is to 
that of the most }Jros
pC'rotls mett in the 
snmeconntyas24is to 
1. Innnotiwl'county 
similar compul'ison of 
It selenil'el'olls are I\, 
with It nonselenil'cl'
ous arcn, gives n, 1'IItio 
oj' 9 to 1. It is not 
fttir to nsel'ibe this 
dHfel'el1ccofindirn ted 
prosperity wholly to 
seleniulll, sinec the 
selenized nrC'ns nrc jo'Wl:Ht: O.-A IWlIIUl1l tho !5'Jlellircrul1s urea. 

rougher, more difli
cuI t to :fnrll1, ('ollsist of shallower soils, nnd nrc more ]urgcl,Y df'yotf'd to 
sto('k l'nisillg. It is, hOWCYeI', I1n indication of the gcnC'l'nl efl'ect of 
sei{,l1i11ll1. Figure (j is nn eXllmplc of' a home in It s('IC'niferolls nI'C'n.. 

.A lllllUbC'I' of items in in hie 5 desel'\'e speeinl eonsidel'fltion. It. may 
he noted tllll t 1hC' pl'oHle B 1 (j 17!l-B I (j Hl.J- (p, 29) show::; n, mthf'I' high 

1'·!(..Il'HJ.~ 7. "~'I'\\U·l!.I·"o\t.1 IJUbolJ' Nell ... nnrrfJ\\ It\a( lIlilk\"(it('h, null H~ml.dlih ", at :o,IWL corn,'spondillj! to 
SlIUIllle IIl1ifiUa. 

ReielliulIl ('ontC'nt thl'O\lghol1t its d<'plh nlld this is higllC'sL wll('I'{' till.' 
;;hllio is ],C'Il('hC'd. This is llot inle of pl'OfiJes)'C'pI'C'sent('(l by B1(j247
BW24911IHIBl!i253 HI02ii5 (p. 30). In the]ntieL'pl'ofilC's the pHren!. 
Illn{el'inl is jopss, nlld the ('xpllllllltion of thc )'clnti\'('ly ]ligh se1C'Ililllll 
in the SlIl'f'II(,C portion whic'h S('('1118 Wlll'l'nnt<'d is thnt SplPllifC'l'olls dust 
'hns bC'C'Il il'HISfC'ITPd f/'o/ll ndjtl('(,11 ( S('IPllih'I'OllS I1l'ens. 
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Samples B16(j03-B16606 (p. 36) show the relative selenium content 
of the soil and of three samples of vcgeta.tion at the spot shown in 
figure 7. The three samples of ve~etation are growing upon essen
tially the same spot, yet there i~ IL wIde difl'erence ip. selenium, content. 
The tops of the two-groove pOlsonvetch have a lllgher selenlUm con
tent thall the roots. In all cases where such comparison has been 
made the result is the Sl1me if leaves are included with the tops. If 
the data in table 1. be compared with corresponding dnta in tnble 5 it 
will be seen that in general selenium concentrution in the vegetation 
is lower for corresponding soil content in the Kansns area. This is 
not to be ascribed entirely to the higher sulphnte content of the soil 
solution (p. 24). 

In examining the data of table 5 it will be noted that the selenium 
content of ol'CLinary (,I'OpS and forage vegetation is l1slIally low. 'l'his 

FHa'IIK S,' ·'I'11l' ~otlree of Fllluplu.B IUMUH. 

i8 in pnl't owing to the fnet tiln t SUdl samples eould be obtnined only 
in the hett(~r portions of the I1l'ea, thnt is, in places where soil was 
wholly Ot' purtly of loessinl origin. 

Speeia.l attention mny a180 be dmwn to sample Bl(j80S (p. 80), 
which has the highrst selenium content of any soil snmple so fill' 
eXlLlnineci, lind to snmple B lG870, which was taken but 10 feet from 
the other and hilS only one-fifth the selenium ('onten t. As is to l)l\ 
eXlwcte<l SIIt'lt soil is (\ssentinlly hlll'l'(\11 of ol'<linHI'Y vegetntion (fig. 8). 
Bl GSUS was tnken 1'1'0111 Ilrouml the roots of the two-groove poison
vetch sho\\'11 in the figlll'O. The Ilnltiyst's of tops nnd roots WNe mIttie 
seplu'utl'l)r (BlG8G!) I1l1d Bl(lS(j\lA, p. 30). 

In Gove ('Ol1n t.y the g(lologi(\ mnp (J (1) shows 1111 ou tcrop of Ki01)J'1l1'l1 
fOl'mation ex!:(\n([iug IH'I'OSS the county and ('overing the whole 
soutlll'1'll hnlf of it., The Ollterop extends into the nOl'theast ('·ol'ller 
of S('ott County lind nlong the l1ortht'I'1l edge of Lllno ('onn ty. Al to
gdhel' the exposure ('OV(,I'S IlPPl'oximlltely 6;jO Sqlllll"C miles, The 
exposure Ilppelll"S to he wholly of the Smoky Hill, or upper portion 
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of the Niobrara. No Pierre shales appear to outcrop. As wus the 
case in 'Yallace and Logan Counties, by no menns is all the soil over 
this arel1 derived from the chnlk. In plnces oyer fairly considerable 
areas the Niobrnra formation is covered deeply with loess andloessial
derived soil, and except directly on the outcrops, considernble dilution 
with loessial material appears to exist. Also, as the data on Gove 
County show, the selenium content of the vegetatiC!n, even of the very 
good absorbers, decreuses towurd the eastern pOl·twn of the area. It 
would appear doubtful whether more than 10 to 20 percent of this 
area produces severely poisonous vegetation. To what extent this 
efl'ect is due to the po]·tion of the shnle serving as soil parent m!lterial 

J·'mUltf; U.~(l'he pyramids in Govu COUULY, shnwiJl~ the }.{cl1I.'!rIll ClinrtlClOt uf Vl!~otl1tiou ou soU ti(l\'(l}Op.1 I 
from I he Huwl,)' Jlill dirisloll uf tho NlnhrMIl forllllltlull, 

to the loessial material pres(,llt, to the presence of sulphates, or to 
other causes is not yet clelU·. 

N ear the western b.ordcl' of the ('o\lnt~r is IoU1~cl an cxtremcly rough 
area of outcrop of NlObrnl'n, shnlcs. FIgure 9 Illustrates the general 
scenic chnracter of the 10Clllity. This nron is very scleniferolls, us 
incliclltod by the data given for B1B097 to B10701. The snmples of 
vegetlltion, which are low in s('lenium content as compnred with the 
snmples of soil, illustrnte the wide vlll'intion ill absorption cnpllcity 
us well as the gellernll'elntion betweenl'oots and tops of the same plant. 

Of particular interest is the series of snmples B1G702-TH0710, 
which eonsists of one slllnple of soil and nine samplcs of vcgetation. 
All the vegetlltion samples were taken immediately ndjlwent to 01' 
upon the spot where the soil sample was obtained. While nIl the 
vegetation IS toxic., there is a wide range in content from 5 pnrts per 
million for the side-oats gram a and great azuro sage to 470 parts pel' 
million for the tops of the two-groove poisonyetch. The spot in 
ques~ion is shown in figure 10. In tho foreground is a typically 
selemzed h(,)I·so. A sories of 20 samplps taken from shah~ outcrops 
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a few miles to the east of this point but not located by township and 
range were sent by J. E. Upp. These ranged in selenium content 
from 17 to (lOa parts per million. They nre not induded in the tables. 

A single s!lmple of soil and one of vegetation were obtained in 
Scott County. They proyed to be highly seleniferous (table 5). 

The small number of samples from the northern border of Lane 
County proyed to be highly seleniferous when taken upon exposures 
of the Smoky Hill meinber of the Niobrara chalk. One, B17042 
(table 5), which WIIS close to the border of the outcrop, WIIS low. 
One sllmple, taken oyer Smoky Hill chnlk in the southern pfll·t of the 
county, was low in selenium; another, in the extreme southeast 
('orner over fln outcrop of Fort Hays chalk (lower Niobrura), was 
essentially free from selenium. 

In Trego County the bnnd of soil overlying tlle Smoky Hill diyision 
of the Niobrara formation nnrrows somewhn t, nnd tbe m'eJ\, is further .~ ,.,' 

r, " .

1,'«lUln: I(J.-A selcnizcd Ii<lrso tlnd II typic;" ~iolJr.lI"l oul(·ro". 

diminished by the intrusion of a "spendlend" of shnlo-ucl'LyC'd soil 
oyer the Carlile shule. There is also a "spearhead" of Niobl'nl'iL pl),I'
tilLlly e:-'''P0sed along the border between 'rrego and Gl'uhnm Counties 
(fig. 4). A lnrge portion of this m'en, l'epresents un exposure of the, 
lower section of the Niobrnrn" the li'ort Hays limestone. This forllln
tion, unlike the Smoky Hill formation, is nenrly white nncL low in 
selenium content. The Greensburg soil developed upon the Jfort 
Hn.ys is apparently fllwlLYS low in selenium except wherelnl'gcly diluted 
with U1u,t('J'inl from a more toxic source. Altogether the shule exposure 
of the two portions of the Niobl'fl1.'11 nmounts to abol1t 450 squnl'e 
miles. At the most, ]10t oyer 25 squllre miks mny be expectpu to 
produce toxic v('getation. This obsel'Yntion is in ncC'ol'd not only 
with the ftl1nJyticnl dntlL on the ycgetntioll in table 5 (p. 45), but u\so 
with the faet that during the field, work no cases of seleni7.pu n,nima\s 
W('l'l~ ohserved. Nevertheless, mnny of the samples of soil und both 
the profiles tnken in the county 1'0\'e111 quantities of selenium which 
in other arcas are quito caplLblo or producing toxic Ycgetntion , eyen 
in the plants not pnl'ticuIn.rly susceptible to sdenium. nbsorption. The 
e:-'1)bIl1Ltion of this low toxicity is fOllnd ill the discllssion of the dn,in 

http:seleni7.pu
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OIl the sulphur-selenium rn,tio (p. ,52). Despite the pl'esence of qlllln

tities of selenium in the asters und miLkveteJl('s, which mnge betweell 
40 and 1,HiO parts pel' million in 12 out of n totu] of 49 sllmples of 
\'egetlttioll, it is not believed that uny seriolls selenium siLuntioll 
exists in this county, Nevertheless, isolnted ruses of toxic effects 
undoubtedly orCllr. 

All the stlmplf's from Trego County exnmincd are induded in table 
5, It was not dcC'med necessul',V to tnbulnte the snmpl('s f!'Om Ellis 
County lying .i ust past of it. 8ixty-foUl' SHm pIps W('1'(' px:nniucd, 27 
of which were of soil pnl'cnt mntel'inl. Thpsp snmplps in all ('uses Sllve 
six I1ppenred to be derh'l'd from Fort Hays chulk 01' Curlil(· shnll', or 
It mixture of these. In no ensp did the::>!' snlllples show lI10re thun 0 .•5 
purt pel' million of selenium, unci in no cnsp did the \'pgptution ('xcC'pd 
4 pllrts pel' million. Among thC' six soil snmpll's whi('h SllOWpd 1 
purt pel' million of splplliuIl1 fOlll' WPl'e fl'om T, It 8., R. 20 "'.; onc 
from '1'. 12 S., R. 20 W.; lind one from T. 11 S., H. U) ,y, ThC' \'ege
tation c01'responding to tilpsl' sUllJples in three ('asps was t\\,O-gTOOYC 
poisonyeteh, lind thc selenium ('ontpnt was 10, 70, and 100 pnlts pel' 
million, l'espeeti \"(.]y. On(' "n lllple of broom snn kow('pd eon tuined () 
parts pCI' million, It is to he notrcl tltnt although senrelt wus lllHdp for 
othol' snmplps of /L~tf'{/g(/lu8, nOlH' was found. As t('l'8 , broom snnkp
weed, and Russinn-thh,tle were flbundllnt, yet in most of them sel('n
ium WflS not present in pxepss of 1 pnd PP1' million. rt would spenl 
thnt the conclu;:;ion is wlll'rnntNl (llllt llO serious injury l'(.'sults in 
Ellis County from tbp Pl'PSPJ]C'{' of sl'lpniulll in tbe soil. It I'Pll1ains 
possible 01' p\'pn pl'obn.ble, hOWpY('I', that SOlllP toxic spots IllHy exist. 

Russoll County lips to tl1(' ('ast of J;jlJis County, :lnd llO soils 111'P 
cieriYNI f!'Oll1 thp i\iobrn l'I.l fol'llw tioll. rt clops ofr('l' soils d{,l'i \'NI 
fl'Olll tlIP ('nl'lilp and til(' YHl'ious subdi\'isiOlls of th{, Gn'(1nhOl'l1 liIlH'
StOlH', in(,luding thp thin IU,YPl' of thp Post Roek section of tllp Pfrif('r 
shnle, TIl('sP hn.'\'c so low II ('ontC'nt of splc'niulll that. no toxi(' soils nre 
to he (\XI)('C'tpd, None was found, though "pyen sam pIps werc 
eXllmined. 

In tho tiPI' of counties nOI't11 ()f"~ldlaep, Lognll, Gon" Tl'('go, and 
l~llis, no outcrop of PiPIT!' or ;\;iobnll'lI shull'S fllrnisht's significant 
qunntiti('s of soil JWl'pnt mllt('l'ial lIntil 8h('l'idilll County is I'Plleilpd. 
Tht' smaIL 1l1'('1I of possibl." toxie soil in Slwl'iclan ('Ollllty WtlS not px
aminpcl. SOI'Lh of Tl'ego County, in Grnlllll1l County, tIl(' gpologie 
mnp (16) sIIO\\';; an ill'ell of PXPOSUl'l' of the Smoky Hill di\'ision of thp 
Niobl'Hl'll oJ nppl'(lximntply :](JO Rqutll'P Jllilps, lind ul;;o an (IXPOSUl'(' of 
Ilbout no sqwlI'P mill'S of Ji'Ol't TIny" lil11l'SL0I1P. TIll' dntn in (llhlP f) 
(p. 45), ('olll'ctpd fl'Om Omlwlll COUllty, show lllHny soil Slllllpll's \\'hi('h 
cOlltuin suflieipnt s(,lpn i lim to ]'('n<it'l' (itt' \'('11;(\tn tion t (lxi('. All the 
sllmph'5 of \'pgop!n tion ('x(,l'pt OIl(' :11'(' of no];fol'llgp ('I'Op;;. On tIl(' 
bllsis of fipld (lxnmilllltion nnc! of I'll(' unalYliell1 I'P;;ldtH it is pstill1n.tNI 
that not mOl'(' tllllll :]0 ;;qull/'e ll1ilPs 111'(' s(:l'iously 1I11'C'('(<,(/. 

Rooks County, (,liSt of Ornhnm ('ounty lind nOl,th or Ellis ('ounty, 
has II Inrgl' lU'NI of Xiolll'lu'u l'XpOSl1I'C', of which npPl'Oxilllntl'ly t.\\'o
thirds is of the Smoky Hill di\'ision. In thi;; eoun!\, 1I totlll of' i):] soil 
samples nud 57 snm J)lps of\'l'gl'tll tion ,\'('1'(' ('x:t mi'lwd, A ;;(udy of 
the dn.tn. in tnbk 5 shows UIIlI in tbe \\'('5t(,1'1I portion of the ('ounty 
mUll,)' sn.mpl('s of soil lind \'pgdnt.ion 1ll'P of toxiC' ('hnrnf't·PI'. In the 
cnstel'll pOltion of tiJp C'ollnty, mngp;; Hi, 17, :tnd ]~, ('pw or no toxiC' 
conditions appear. This is true O\'Cll in ('1115(';; whel'(' thp soil apI)('aJ'~, 
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from field inspcttion, to be primnrily of Smoky I-Jill origin. It would 
tlppen,r thnL not to ex('ced 50 sq uurt, milcs arc Iikl'ly to prod 1I(~l' toxie 
plnnts, nnd ('·\'('n ov{'r the greater portion of this thc no1'111 II I fOl'llgc 
('ropR art' lIot highly toxic. 

Oshorm' COUllty, north of Russell County, rcycllis outcroppillg of 
Niobrnrn shllie 1l111('h fn.rther eust thnll ill the lowl'r tier of counties. 
The toud nI'ell RO {'xposcd is n,bou t 250 sq IIl1rc milC'R, hu t thl' soils 
ded n,d f('(J1ll it nrC' so dil u tNI with mn.tt'rinls from non toxie fOl'llln tions 
thn,t not morp Ullin 35 :;qllllrc mill's fiT(' pot('utilllly (oxic. I~n'n in 
this 1ll'l'II, purtly at IcuRt hN'nuRe til(' soils Ul'l' dl'rivcd from thp lower' 
portion of the' RmokyUill division nnd in t{'rlllix{'d with III II (:{'rilllR 
from the Fort Tlnys division, thl' d('glw' of (oxi('ity of both soils and 
\'pgt'tn tion is low. Ou t of .s2 sn III pips of soils II nd \'cgt'tation PXIlIII

inc'd in this ('Oll11ty, only 1 snmpll' of gUlIlw(,l'C1 WIIS toxi(·. .E~ven the 
snmpl('s of \\TNl.th nst('I' or "billp nstt'I''' did not ('ontllin selcnium in 
exccss of a parts pel' million, JIIHI but on(~ ::illl'fllCC soil sllmple hnd I1S 

high ns I part pel' million. Thp detniled dntll nl'e not included in the 
tublpR. It spcm::i pl'obnble, thpl'do('e, thut in O>;bol'lle COllnty only 
stm,\' slIJl1ples of highly s('lenifprous ypgctntion will bp found nlld tlwse 
will bc of plnnts gl'o\\'ing OJ) Pl'odpd nrcllS when' i\iobl'llm shu.!c of 
high SC'lPllillll1 ('ont('nt is cxposed. It Illny hc noted that no snmples 
of til(' milkv('t('IH's wel'c found ill this county. 

Ellst of OsiJol'np County no splpllifpl'otls 111'('11 is to 1)(' expedNI and 
filprdo('(' no ('xamillation wus nwdc. 

In (h(' JlOl'tlH'J"IllllOS( series of ('olin tiC's in KlInsns 110 Splf'lIifpl'OlIS 
arc'lI ('xiRts until :\Ol'tOIl COllllt)' is I'l'lI('h('<I. The gl'ologic lIIap shows 
all outcrop of Pil'l'J'(' shal('i; ill (hl' 1I00·t)I\\"('Stl'l'Il portion of (,hc~YI'nlle 
County. A fipld illSI)('ctiol1 of tltis IIrc'lI, RhO\\'!:.; the soils to be nllllost 
wholly dprived frolll loess IIlId OgulLnlll IIlU t·PI'in Is. Piel'n' shule is 
<'xpost'd onl~' in dppj) ('lItS. :\"0 toxic nn'u. of seriou::i e:dl'nt is to bp 
eX(lPctl'd. This Inst' stn.tpm('nf' 1lIU.~' 11]::;0 be IIlllde ('oll('p('ning l{nwlins 
lind Decnt.ul' Counties, thOlIg-h doubtless toxic spots lwd snll1piPs of 
8elpHi I'pI'Oll8 YegC'tn tion nllly occllr. 

fn :\ol'ton ('OUllt,~', in til{' sOlltileHst.l'l'll pOltion, n,11 outcrop of Nio
hrnrn shnks O('curs. No tl(jpqllntel~' ('nrdul C'xuntillntion of this WIIS 

I11l1dc, ft 8l'('IIIR prohnhk thnt nil IIl'el1 of abollt 10 squnre mill'S is 
sufIicil'lItly toxiC' to pl'odllc'p injul'io1ls YC'g('t,lltion. 

TIll' soulhpm;(el'l1 seclioll of Phillips COUllt)' hus n cOl1sid('l'ilble n.l'en, 
Rhown by till' gl'ologic 11111])'; to Ill' 1IIHI('rlHill hy Xiobmrn shall'S. Of 
this fhc gn'H ft'!' portion iR so low ill s('lenillm, h~' l'('HSOn of in tNlllixture 
wi th non toxic soils, that ycgl'tfl tion of non toxie tYP<.'R is to he pXI)('cted. 
~r1\{'rC' till' mnjor portion of tilt' soil is frolllll1i1tl'l'inl «('rived fr'om the 
Smoky Hillfol'lnn.tion, toxic plllllts.nrC' found. Addnil('d cxnminntioll 
wn,s not Ilwde, hut, the s.ampl('R 1'('JlOJ'ted 011 )lIIgl' 49 of lnhlp 5 intiicitte .. 
tilt' ('hnl.'lId('r of mnfl'('inl found. It is ('StillllltNI thnt not 11101'(' tlUtn 

20 SqllilJ'(' mil('s 11.1'C' sPl'iollsl.,' HfrN'tNI. 
SlIlitll COHlIly is shown b)' the' g-eologic lIIapR to hun' tin t'XI)()SlI!,(' of 

alurge nrNI of SiohI'lll'n. shnles, :1.11(/ ns 11('11.1'1)- ns ml1.y 1)(' ('stimn,tl'd it is 
nhout pqunIly di\'idNI hf'tw('cll tIlt' Smoky Hill flnd FOl't Hays [orma
tions. In this ('ount)', out of n toull of :39 snmpll's, onl)' 1 snmplt' of 
soil wns found thn.t ('ontninNI III 0 1'(' thun I pnrt (WI' millioll nnd 1 
sl1mple of Y('gl'tn tioll, WI'('II til aRt('l', thn t (,(1Il tninc'd ilion' than :1 pnrls 
pCI' million of selpniulll. On(' is fon'ed, thpl'don', to the <:oneillsioll 

1 
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that only in spots where the Smoky Hill aren, actually is exposed upon 
the surfnce is toxic Ycgetn,t.ion to be expee ted. 

In Jewell Countv there is also an extensiye IHea of soils underlain by 
the NiohrurH, fomi~l.t.ion, bu t, tIll' Smoky Hill dh-ision of t1w.t formn.tioll 
forms so smnH n, frnction of the residllnl soil Illn,tel'inl, 01' the' lcuching 
hns been so cxtcnsiYe, thnt the selpniulll ('ontC'nt is unifonnly low, Of 
a total of 32 smnplC's of soil and ,'egC'tn,lion, only 1 slImple of soil find 
1 of YegC'tation showed toxic qunntitips of selenium. 

Since, as reported in TeclmienlBulietin 482 (52), It single samplC' of 
vegetntion, supposedly obtained in Clark County, KfLns., contnined 
fL toxic quantity of selenium, 910 plLrts pel' million, it seemed desirn,hle 
to determine wlwther the Permian-derived soils in thn,t em 111 t,y ('011

tnined selenium. Out of fL Loinl of 18 samples, nOne bad a t,oxi(: quan
tit)". Incident to the journey required to ('ollC'ct the sn.mples fl"Om 
Clnrk County there were ('olle('tC'd IUld exnminC'd 50 snrnpks of soil and 
vegetation horn areas underlnin by thl' Niobrnm fOl'lnn,tion in l\PSS, 

Hodgeman, nnd Finne)- Couut.il's. Of t1wsl' but onl', n, soil sn.l1lple 
from see. 15, '1'. 17 S., R. 20 \V., in NC'RS Coullt~-, showed n. sclC'niunt 
content in excess of 1 pn,rt PCI' million, alld thr snmpl(' of two-groove 
poisoTlvC'tch nt t11(' snm(' spot hnd bllt 2 parts pel' million. Dpspite 
the low sel('niulll eOl1tent ObSl'rYNI in thes(' cuses it is beli('v('(1 thnt 
toxie snmples mny be found in suitable locations in thr tllreC' counties 
last nnmed. It cannot be sniel, howeyer, thnt n,ny RC'rious sitlln,tion 
exits in these flrens. 

It wns not possihle during this field senson to mnke nny investign.
tion of the nreH, of expospd 3hnle in Hnmilton Count~y to detPl'minC' 
the extent of thC' i1fl'e('ted soil nren, 01' tIl(' deg'l'C'e of t,o::\-]('ity. Sinc(' this 
n·ren. rrpresen ts nn cxt('nsion of cretaceous shales found OVCI' n Inrgn 
area in sOlltll('astC'rll Colol'nc\o, it may fonn n purt of subscquC'llt 
investigation. 

A rC'\;ipw of the tob)l <In tn from Kn nsas indicfI,tC's thnt in the neigh
horhood of 400 sq un,rp miles of soils nre mor(' 01' less sC'I'iollsI)T nfl'eetNI 
by the ])J'C'sence of selcnium. It is not to be inferred fl'Olll this 
stntement thnt thiR lnrgp nren, is C'ithC'r IISt'/('SS or thnt its lise for ngri
culturnl purposes is n thrt'llt to thC' gC'nern.l puhlie interest. 'rll(' J)1'PS
('nee of sC'lenium is n nn.tlll'Hl ('ondition, likC' minfnII, tpmpernJ,ul'(', and 
drn.inngC', to whir'h th(' ngri('ultlll'p of the district llluM. intC'lligNltly
adapt itsplf. 

SELENIUM IN MONTANA SOILS 

'l'hC'l'econnn.issH.lI(,p soil map of til(' nOI'(,hpl'n pln.ins (7) of ~fon tnllfl, 
shows ('onsid(>rnblC' IU'('ns of PielT(' cln,)', JH'rsullln.bl)- dcrivC'd f!'Olll 
slmles similar in chn,rH('t('r to th(' Pierre shales in South Dn.ko(;n, nlld in 
Curter COUll ty in tIl(' sou thenstern portion of t,he Stn Lt'. 'l'hesC' Ins(, 
IlIlNC been shown to ('On tain vllrying quantitiC's of sell'lli um (52). [t 
seemed desirable, therefor'c, to make I\, gencm.} eXll.lllinll.tion of other 
aren.s in order to dctprminc whether detllilC'(/ exnminn,tiolls wprc 
necessary. For this purpose J. T. j\HUcl' collected a series of snmp/('s 
during June 11I1eI July 1935. Some of the results obtnilwd from (~xnmi
niLtion of these samples, n,nel their locations, 111'(' giyen in In blC' O. A 
Rtillln:rgN number of r('sults 111'(' not detniled in 1;h(' In,hlr siMP signifi
cant quantities of selC'nium w('r(' not found. 



TABU: G.' ·-Scleniul/l. canlrlll 'oj soil,~ awl /I('(le/a/io/t jro/ll J/oll/(uw 

\'AI,I,gy ('Ol',,'IT 

I'llboru· Field 
lOrr 110. 1,(j('lltiOJl 	 ~"'(erwlno. 	 ~(JlI~or \"t'g,I.·· 

shaltls int ion 

FI.p.lIl. I' /I, m.HIMIV I I I Hulll north ur "'razer Pi~rr~ dny lunUl, (J, Ii irH!hl'S Il ;11115120 l:t 110 .~ _: nroOlllsIlnk~weed. ". __ ifi1l1;',I:!1 Ul~ IIIlh,'!i llnrthw('st of 01nsl!ow.,i TlllJlpi('o ('Iny. nlhl\ ial (irriJ.!::H('()J
U1512:! 2a f1u . t Two-J.m)()\'t~ POiSOUH.'Ll'h .~. :}5JlI5m a 10 lIlih'~ south of Ohl~~o\\, ~{'ohey l'lIn' 10111.11, O-t; illches .51115121 	

i 

3n do 	 YOUHI!. WIH!at. __ ..
II I54:![O .[ to milt', lIul'lltw(';;t Ilf Lism!};; Lism!ls day, 0-6 11It'lies 
1115120 .[n .tlo 'l'\\·o-~r()()Vl.I)(Jis()nYNl'h _ :UiB1512. Iii milliS \\ (lst of LislHll:i Ol'flllin (>ln~ oa.tn. 0 Ii ltH'h('~ ., i
1I1512S ,:"ia .do~. 'rwo'"grno\"l! \IOISOn\·lltrh ~IOIllfil2u n IIJIIllilps \\,("·H of IAsmas I/i~lIla~ l'lny oarn. f)-Ii hll'lws
II I,i 1311 lin . do . "*"lH.~!1tJ.!ras~, 

I 
121l1[.I:U , ].1.5 tlJile:-o \\ est of L·i~u1a'" Pil'tTt' ('lll~ I I) Ii il1('h(.... 

11115:12 in .du Brootl1 snnkt.!wf.'('d 	 ,Il I;' I:!:! 711 .do ~ _. JT'\\o-j.!roo\"l' POi!'OllVl'td) .~ J.I(J111:'43·1 ~ I IG.:i IIlill'~ \\,l~st of Lj~IJl;t"; I..hanas (>Iny loam. fJ Ii iJ1C'lit's._ ."hJJ If.la:, "n· .>10 :-;titrl(,lIr"N('!t jr.
IlUr.31i !) , 1"",,:; JUill'!i Wtl~t uf Lj~JI1as Pi(lrrp (>Ia~ t (J- ti illl.·I1(>~
BI.W!' Un ' do .. _ . Tw()·~roon' l H))!-'OJlvl,tcIL. _ _ . ~ .. 

1.5 
1101I1;'13S )U "u milll ~ol1th of Ola'-tf.!OW ~. OrulHII ('In~, U-H jll(>ll{l~ tifJ'i~nted) . .Il111;'1311 lOa .Iu. .. ... yl)lIl1~ wiwal. . • . : 

111." 1(1 J l LH mill'S sCHlt1wmH of (} htf;guw _ OrlJl:.111 ('Iu}\ (j tiilwhes (Hot Irri~nllld) 1 ,r.
JlI5Hl 11\1 do . \\'lwall!rnR, .. ' ;.1115112 I:! 1J rnill'ss:uUlh£la.. t o[(llns!!'ow,._ ()fJIIIlU ('}ny.. O-HilwllC"i. .5 ,I ,B151·1:1 	 1:!1l do .. \\·Illlnl~r:t~:-. 
Il I;, II I Ja to mi1l'!'i !'IOutiWtl:-.t of (jla~g-()w ~ Orman ('Iny flrri~n(('dt .,1 I

Ill""',, tau .tlo . ~ YOUlll!" wlw:lt _ 
 :t'\(JUI,.11fl Ha "2.j lllilps W{,,,t' of n1.I~J!ow _.. «~ 'Two~~rllor(l Jluil:iol1\'(~t('h . 

.1 
I, ',201l1;;j 17 	 1;, 2. JIli1('S nnrtl1l'<l!"t of ~!lshua... Brurp:lw shai(l 


In I Ii will'''' norlll\\"{\st of riillsd;ll(' Pirrl'll ('lay loam . __ ~_ ... _.... _ 
2 

.,1
IW~:::~ i Ina;. (10 '_'.' _ T\\o.~ronv(\j)obnn\,t'll'h ... ~~_ ._~ :!2UIBI,"',·1:'U 	 l,n j Olni1l':-osoutlwnst()f~:~('o~~.~... YOllug:wlu,'rll ~_w._ ... _ ~ .... _w ... ~ .... I 
PIU I,Ll PI< ('f}{'.,\'J'\ 

11151r.t 1 12 J1111~~ north or Mnlta .• Pi('rn' rlay IUalll, 0 Ii inch{l~~ ........ ~ _. :'..fi
131:"1;;2 In ... do., 	 II'n':llh "'I!>r ... ,. I~Blr.lm fiOO flll't ntll~tll-(~i ;-iI, por;1C'r ~('t'. ()rJW111 {'lay, () Ii inc'lll's.... ~~~.~ ,·1
12. T.:j.J S .• H.:;o r, . 

1l1,,1f>1 ~3 . do ~UJJtlo\\'('r_ :WBI:i·15:; :lll ("oUouwooll (~rt'(~k n;ith!p. on Two~):!rOlI\ (1 t;oisUn\·~tl'h.:. _"" ~ 21t1
;;(al!' I Ii~hl\'a~ 4. 


B151!ifj :p, mih1 !ot 
 l1orth\\'(ist of Coltnn- ('alc'!ln'ou~ "taJt(lstonf' .1
wllod ('n!('k hrfdl!l'. 

£115/". 4a do ( ~rn7ywl'l'fl l'nlftlt..~ ;-,;1 I Zl." ltlih" 	 north\\ll~t IIf (';)tton .. '!""'wu-I.!ff)On'l)(JisollVClC'h. fill 
wond Cn11,'k hrilhn'. 

HL'llr.H 1 milt' ... Jltlrth\\(!~:t III (~lJtt(ln ... JUdith <h"I(· 1.5
wood <'I'Nlk hridctl 

111:,,1)0 7a .,, o(milt'-- uurtil\\(h.t Colton.. 111'ulIllllulIIl Ulilk\el~h. " woud Ct't!(IK hr"l~{"
HI511)2 W II ,'orl/('r ""', lfI, T. !H .'\" It ' ~eoh(i~ luam, tJ fi i1l('h('~ .1 

I 
,fj" 2, I'~, 


1l15l":1 SlI tlo ""l'ruwl~,,1 milkwld, 1 
:!liH


IlIMnl u ~g ('Onler ~C(·~ 1:1-,~ 'It: :15- X~: I!. Pi(lrnl {·ln~·. () f; irwl1(1~ ::~- .. ~~- .. ~ , :!s 1;:, 
BlftW;1 'N 1 do {;oldl'IlJJtI;l .. 211
IlI;'lfili 	 It" ! ..,0 rods 1l,;,:t1l1n:st of (',iilo,,- ('h~cclt shale ~ 

wood Cn'l'k hridgt,.l.
Hlf>lI>" :4EI .. !'ll(., !!:i. 'J' ;j:{ X., It. Jl g Ormnn t'b~-, n Ii JU(·tIllS [, !
Ill;,(r;u lL. 1 do ,"'::('uthll ~JohemaHo\\ j J~,(I 

1l1"1'" I:!' '1'"la"all I (}rtIltPI (·1.H I n I, J1H')1l1~~
1l1"I,l t :!~l do. . j ,"'::('urll'l gloiJt..'llIall()\\
Hloi·'';';! t:l ! ;,0 rods norlh "r lllouth IIr \\,hlw I OI'Ill,lll ,'Iny, () 1\ In"'''',

('n~('k I 
111[.,/;'.1 lh, do , ~uuH(jwtlr ~ :~.~J 
1l1,,171 11 1t!,' lItHI'" l'" ...1 ur ':-:tulldllJ! C'n'"k ' ()['man ('/:1). II Ii 111I'Ii," " 
HJ:;17;'"1 1h i do , "1'W(J-{!TOH\"t~ p(Ji~()n\,,,it('h
1l1;.IOr. If, :1 lJllit'''' tHll'th IIr J'ri,ltl('}IJllltJi'" (h'lIlnn t'ln\~ n ,; Jlldw" I. " 

~~o 

('rN'~ 
n1ft-Iff 	 15n. do ; -:-;:unf!ow('r I:, 
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TAnLI~ (j.--~8ele/lZ:ul/l. cOlltent of soils alld t'cgclo/£oll from .lJolt/ana" COlltilluC'd 

I'll I LLI p~ COI"XTY ('olllfI1lH',1 

Lnborn·
tor)" 
110 

~'i"111 
no I,(watiotl '\lnt~rlOl 

~uH .. Of \'()J!f.'
sh:ill'~ t:1I iuu 

HI517U 

Ie, 10.'; It1ill\~lIj1 ... tr("am rrom mouth 
()f Fr(1nl'hmnu~ ('rpl'k 
...do 

Urmon (Iln~", O-U Inpillls 

"ul1l1oll'<'r .. 
BI;HSU 
Blf,ISI 

Blfi·IS~ 

!Ill 
t.,! milt. nllrth or hridgl' "v('r 
~rnk W\\'r nn :;""(1 [(nad. 

lin 

Two·~r(}o\·() pnit.;0I1'"t't(·h 
I )nnau day, I) I. lln'lH'''' 

nnfl"S-Cnr-rnu:-- t: U'i t 

lifiO 

B15'~·1 
Hl:;·1~5 
Br"~fl 
11151';. 
B1!'IS.~ 
IlI:;·"g 

Blf,l\I() 
Blr.t!J1 

BU,lU2 
lllMna 
Im,lV·'
llJ;iW[o 
1l\;,HH: 

1II'·W' 
1I1[,I!IS 

111,,19(1 
III ",IIXI 

Blr.;m 

21n 
22 

H mill'" (1;1:-;( (,t ~lalta IHl C ~ 2 
21 l11i1(""('rt'Sl of ~l!\lta nil l' :-; :.! 

do 
1 ,I mihl, t':l",t of ::';\('(1 

lit, 
1.j..5 l1U'lh, ... utah or ~nl'o" 

_ ~ _llo , 
~,,~ ('orJ1('r S(l(', :U'i. T 2H ~ •• H f 

'rtF ... d," . 
T. ~. :\ • H a;l g 
\,1 luiilu......ullth o! Hm\'doiu 
. do 
'1.:iJltil(l"'~IIU1 Ii II! ~1:lIla. nU :O::tat(l 

lIi~h\\',,\' .1!' 
tin 

21.:; rInk!'i ""nuth II! .\Iutta, un 
:-:latp IJ il!hw:l~ ;{~I 

do . 
:J1.~1 mil(l!, ... onth of :\lalta. un 

~t!lf(\ U il!h\\':l~ :4!I. 
,10 

'1'\\ O-g-fOO\"t' Iloboll"N('h 
Btl:\\"('rton ('Ia~·. (J fj indll'''' 
~tlnnOW('f '. 
Lj~nH1~ (·!:tv. (I n itl(lh{l~ 
'l'"wo-groo\"p IJI)i~tHl\ rt('tl 
Pierr(ll (-lay. () n hwlll'''' Ion Jwlilll 

,hal!' 
T,.tt I.!rnnyt\ lHli-..or\\"(ltc·h 
1..-10.;11111" piny loalll. n ,; irwllf.'''' 

\ TWO-a:fOU\,(' poi!'\nu\ pJelli 
do 

Pil'rn' l"lay~ II I~ hwlw.. 
~unnm\pr 
::-:('nbl\~' ('Jn~' Jmun. n I; itH'ht'''. 

)"utllll( r\'(> 
('fmun ,:Ia), I II Ii hH'lw~ 

:O:('urll1t g-loll(lU1nl1nw 
Onuun ('lny II-Ij illl'!l(1~ 

Foxlnil 

.".! 

.1 

!I 
lMI 

111:;;)(12 
1I\:;;m 
[l[r,,'ll 
Bl:;,f",OTt 
Blii!")!)C, 

do 
'P:.: JIIilp~ flOrt II of J.p(ltl~ 

110 
;~ mill·... I1flrt h or r.{l(ld~

du 

rwo·gruo\ \' {tUb0I1\,I'tl'11 
l\(larpn w ..h:l1[1
(1oldpU1 J(1j\ 

O(larpaw ... hnlp 
fioldt'nlwa 

'/ 

,ill 
ntiflO; 
BV',W, 

1.:llIlIlr, lIorth ,.1 J.('('dI 
do 

Orumfl l·!tl\ I 11 Ii iut'lw... 
~ltnnOWl'r . 

Hl:l;"Jtltl 
BI!i;,W 
BIr,:;1l 

I; UlilP'" W(lst of Le-("[:\ 
11 -; J!.iIll~ W(\~t III L{l("d y 

do 

C'\a~~~tI shall' 
Lt~!Un~ ('lay 111:1't., " Ii ill(-lws 
:--'Ulllluwl~r 

Blrhi1:.! 
IlI;,",\;, 
BLiill4 

II, III ilr~ nor! II or (.ll!!/.! 

"'I,,do 
('urtJl1r !-'C't". til "'T.:tll:\ • H. 

2'i E 

(ltllltUI (·ln~. U· Ii iltt'ill'S. 
"lln.fJ(lW('r. . 
JJnril'JU !'>ilty ('lay, n II in{'l1ft~ 'not 

lrrl~nlr'I'. 
BInS1:; 
Hlfi1llfi 

11 I5iH7 

dll 
I': 1'1 f'OrUt'r :->"(,, 1a~ tr, :~H :\~ _. It, 
~s E 

_ flu 

WI1l'l1ll!rns~ 
IlnrJ(lui !'iltr t~ln~ 111:1111. 1I II iIWI1P~ 

drriV(ltt1dL 
.IUaUa . 

111;,,1\ :..; I~: ('orm'r ~PL :!O. T. ~to X,. It nOll'oIoiul'lny .11- r. int'll"' lirri~,\!("l \ 
~Iy.: 

HlfJilHI (tll ~lflIld(lf wh(,ll!grn~... 
ll1;,,~~l ~ \\* ('orJl('r 'lIC' :.!l t T :.,. ~ '. H n,·wdoin phi). II n !twill' .... tJlot in! 

Illfi:;ZJ 
IJ1:',5:!:! 
Bl:J:i~{ 

~~I ], 
lJn , 

7.G Wllt1 ", ~oUlhW(I:--t of :\J:lha 
llH 

J,!:atNil. 
"';lInUO\H1r 
"':"uht1 ,' ('111\ lo:nu. n Ii inl'lH\:-
BroOIl~1 ...mlk('\n'l~d 

I~ 

l!\.'i;,2' 
1Jl;I~:!:i 
IJI[I:J:m 
IJJ552i' 
BJi,;,~ 

B 1r.['!!'J 
BI5,.IU 

111,2 mill's ...utHhwl·~t v{ ,\[nlta 
:!:! -: Wil{'" -I.oo11J\\(·"" 11{ \h,II~, 

rift 
,1 ,;"i mill'''; WP..t of PhilllP'" 

do 
;. Ilul(l ... \HI!'>t of Phillltl~ 

do 

'l'wo-J!rnnn1 J1uj..,(ItlH'l('ll 
I IrrnHU da\. H ,. itwlu'", 
T\\ o.J!f(IO\,(l pllj"if1n\-('I·('jt 
:--'('oh<,y lnnm. Il-li in<'h(\>.(. 
YIIUllI!W!W;\l 
;--:('ohl'Y llluut, 0- ,Ii uwiw!oo 
YOUl1\: wheat 

Hlr....,;lI :; 111lh\~ W('... t :lfl'l 2 1 ~Hllp<,j" north 
of I'llIllil" 

Benrpuw shall" 

BJ:I':.;3!.! 
Bl;ir~3:i 

do 
'''I mlht~ WlI!'-{ :lJ1.J ! 1 ,11th, north 

...:.It'ndl'" \\ In'att.:n1~" 
HI\arJlli\\ ... kl!P 

or I'hiJhl" 
1I1!i1"':H 
I!J5rh~:; 
BJ.'i5;J(j 
Bl!i5:-Ji 

• ,do. 
1j,;J :Hiltls ~Ollt h or Hrollk"'tdl' 
11.1 miIi,\~ ,,-(luth or Brook"'I,l,' 
;{ tuilt-!-. 1Iort h of ZIJrt nuh 

"uhft'upc-a
Hflaqnw ~half.1 
Li~lU;i~ "by. II Ii UWilll , 

'I'WO'~I'~JII\:t~ )'1,1..,011\,(>(('11 IOU ::'('ot)('~ 
lunm t • 

rn.'ir,;~'
III 5[,19 

1(; ~I U1i1(l~ nurtll IIC 1)nl( ....(lti 

I r. lIIiI,'s norl II IIr lllllboll. 
YOlln~ wlJ£lat Hill ':-;('ohl\\ loam r 
'l·wl)·gnHIY() IHJi:->ollVf.1t(-h 

111 
:110 
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TABI,E H," Selcllium (,oil/rill 0/ ,~Oil8 (11111 t'('{lelalion/roll/ J/lln/(lII(I- ~C()lItinll('d 

PllrI,I,! I'S ('()I'~'I'r ('lllltIIlU~d 

:;,,1011111111 ill 
Lal!urn Vi,.I,1tflr) 1,(JI'ntioli :'>1 uterilll 

IIU Solis or \'ego·nn. 
shnles lollon 

I'". til, P ".111. 
111:',,11' ;)(1 :.H llIih.><.; uurl h ,,( llt)(I'>ou Ill'nrpaw sllllie II S 
11Ir,;,1I ,".,Ua dn 'iulolNll"'U 
Hu.!"...,:! ;'1 '-'H,;I miJll ,'" tHlrth or 1)lJd~ou Li,StrlIIS ('IllY I n Ii ilH'lw~ fon HI'urpnw 

-.;hnlI.1 • 

111,,""1 ,",Itt do (j(Jldcnpeu h 
HI;'!.!! ,Wn :lfl,~ lIIiles IIIlrl h n( I )",bUll YoUng wlwut (un ~l'ol'lf.!Y tUllm) .~ 

BI!i:tlf> :jan Yuuug wlU'al HHt ~r(Jht.iy Innlll'i a 
B 15:l-Hi atu ~:~ ;;:n~:~ ~~:::g:~:!!~~ :;~ K:Ji!\!:f~' Youru.~ nnt~ (on ~('Ohl'\' IOHm) 

,7 
Ii 

BI!i~,.r; !ir. :!lllil,'" ,olllh .. ( ;\1111,,11' :-:(lol)(.'Y loum j I) Ii ir1C'hl~!\ 
HI;;"I~ Mia lit, Young- wiWlll 

.'in " lIIi1e W(',lllr :\1\<llIle (lrllllln (lillY lnnm. I}. fi hwill'sII I""W 
JH."iflr~1 [Ina do .\lro1(n 
Hl:;;.51 !ill\! du BroOln Sn!lkl~Wl'l'(1 
l\l.i:,;,:! :i7n .\I'<lnlt, Twu-).!rHun' pui~nll\'(ll('h (OJI nllu· 

viuI,(,II,. 
1I1;',,:'j ;"'l..~ ! t mitt' "(J(Jt)wa~t lie ~lldall\ ~(·ullf.ly IOHIU. I). II itll'IH''O ,Hlr.;.tt1 ;),~:t dl1 Y"un~ IIlIls 
1II,-;,jfi;i :-In I llIile elb! IIr ,\1 ill:I\e ~('(Jhl'Y lnurn, O· Ii iUl'hl':O; •. j , 
Hl:,;;;M; .j~1\ do Two·~r()o\"l' JlOl~Ofl\'('t('11 12 
BI."i55fJ.\ Ji(I H mill's W(>st o( 1 h)llo,ol1 IInrlrm dll)" 11·0 hwhr~ .5 
Bl!i;,ot1H mil du ,~tlnfluw('r III 

.~~-~,----.~-----

1ll1)Hfi~. I ,I'! 11111\', [,,,,I IIr I lUlllark JopIln l'IlQ 10tUII," Ii III('h\', (l.·1 
Ht:ifi,1I In do TWt,·,.!,fC)IJ\'(' IUJi$ol1\'('tc'h 
Bl:;r.:-l It. do '''rNllh aster 
Bl:ifi7:! .J :~1!! lnill\:-; (J11~1 or 1)lInkirk J"plin light ('lll~' InulII, (f Ii I(whl" .Ii 
J11.ifi';:{ 2a do T,\\·IJ-gTOOYl' l,oi~UIlYt·t(·ll ~III) 

HI:,H,;, :1" I:j mil,', we,1 IIr ~h"I1,\ 'arrllwlcn( III Ilkn'l('h 7:l0 
BltJti71j I .\1 1':(hrl,I~.. . Joplin ligh! .'Itly lonlll, II 1111lrho, 

IH!ifi77 "nrrnwh',,! lIIilkwl('h LID 

Hl.'jl.;~ 1,11 11..1 fr~rIJJll\~ Ila~1 lif ,.:thndgtt ('tJlurfu)', "twit· 
1115m, do. Fu..:,:-;illh ('o]orudn ..hllh~ 
nl,)'~~~ 1.·10\ wilt'''! !Iorl h of ~h(1-1h~ (toiorndu -.;huh~ 

Th(' datil 111 til ble> li $itow til(' ('XiHtPIJ('(' of u ~(\Il'njferous HI'(,ll in 
rnlley und Phillips Countips. Tit(' dptnil is not suflieipnt to show 
itow ('xt(,Ilsin' iiI(' totol HI'pn ilwol\'('d mny 1)(' nor how int(,llsivc or 
uniform it is, TIJPY do in<licu /:1' th(' I1l'(:!! of spl'('illl lind dpb~i1p I 
study. purtieuluriy hN'IlUS(' in SOI1W instlIIH'('S tit(' s('ll'lliuIll ('OlltCllt 

of (hI' plnl1!s l'xll111iIlC'<1 WtlS Itig-II liS ('omplII'pd wiUt 111(1 qtIllIltity ill 
tllC' soil. Till' 111'('11 in Phillips ('OUIlty is (Jnrtieul:t.rly iIllportnnt 
IW('tlll1>(' of its l'('l:ttiollship to irrig-ntioll nlr(·ndy in OpNlltion or 
projPl,tC'd in (II(' ~lilk Rin'!' \'nlh'Y. Titc' watN suppli('s of til(' 
<Iistri('! Hnd tlIp ('(l'pc'l of [PHelling- upon (itt' dl'HinHg-(' \\'u('r1> IlH.n~ not 
.n'l bl,'('11 (,Xllllli!wd, nltlwug-Il slpp;,;itllYt' h(,Pll Illkl'll to $(I('U!'{' tbe 
illfol'llllltioll l'I'quirNI. A sing-It· :;n111pl(' of t\\'o-g-!'( (lV(' poisonvptf'il 
('(lll('c,tt'd 1·1 mil('s wpst of Poplar, ill H.oos(,\'plt ('Olin!y, SI1O\\'('(1 It 

..;plf'niullt ('on(('nt or 450 pnrts [)(I!' millioll, This Slll11plt· pmlwbly 
r(,pl'l.'sPI1!~ 1111 ('X((lll;,;jOI1 of illl 11.1'(':\ or ;,;plpllif('l'Ilus ,;oils ill(o l{()()s('\'~lt 
('011 n t." Si!llillll' ill typP (0 thosp in rall!'y lind Phillips ('oun(jps. US 
('X(I'!H .is not known . 

•\ :-;inl-.d<' Sllll1plll of lIHl'rowl('nf milkY('lch ('oll('('\{'d 1:1111i1ps south of 
Wolf' Point ill ~[(,('()!H' County sito\\'('d n, :;1'1{'lliull1 contpnt oj 1,a50 
pnr!.s P('I' million, It is not Iwli('Y('cI, OIl gl'olol-!ic'lIl g-rounds, titut this 
indieut<'s II ~('!H'ntl distribution ill }.{e('ollt' C'OU II t,y, bul, on tbe 
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snlllP basis, IU1 1\,/'('11. in the nOI'thweslCI'n pOl'tion of tilis eounty II.nd 
IIn'IIS ill til{' UOl'tiH'1'I1 pOl'tions of Gn,l'fieI<I, P('tI'OIC'u III , :Ind Fel'gus 
('Oll!l tiC's udju('('11 ( to tilt" ~lissoul'i ,Riyel' d0s01'Vl' riose in "PHt iglttioll, 
.\ single sampip in Pl'llil'ie County (Bl1i4IB) sho\\'('<1 tit(' higilly toxi('. 
qUllntit:,>' of (\20 plIl'ls IWI' million ill nn.I'I'oWIPllf lI1ilkv('t:rh, ldtilollgil 
bul 0..1 pHI IH'I' IlIilliOI1 WIIS found in fl)(1 HIII'fll(,(, soil. 'l'hiH fillS no 
"IH'C'illl Sigllific'IIIlC'(' px('('pl 1'01' tilp fad Ih:i!. il \\'IIS gl'owillg 1111 ,;oil 
I,,'psulIlllbIy dpl'i\'C'd in pilI'! rl'Olll till' FOI'l l'llioll rOl'llllllioll, II is 
possihlp tlwl 1()(,lIlizpd 1IIIIIpI'illl dPl'i,'C'c/ 1'1'<1111 s('lc'llifpl'OI/S slllll(,s 11111,\' 

1)(1 inc/lIdpd in dll('i:I! dl'ifl, 
'I'll(' c!1I111 ur'llIhlp (i illdi('nl<' l/. S(lI('lIiJ('I'UUH 111'('11 ill 'rOO1(1 COllllt\' 

ill tlH' "ic'illil,Y of Dutlkil'k, Sh('lby, Hlld I<:thl'idg(', This 111'(':1 c!PSPI"'(:S 
c/plniI0c/ pXIIlllinlition sill('p it lIlil,\' ('xlplld into pal'ls of ClinciPl' ('Ulillty 
1I1lt! illlo Pond!'I'11 IIlld '1'('1011 ('Olilltil's, .\11 fin' Hlllllpl('s of \'pgpla tiOIl 
lukpll :11 Ollicic'l' ('oullly ('olllnill('d SC'IC'lIilllll, but 011'" Ulll' ('01/1 II i II I'd 
:I ~iC'riolls ql/lIlllit,\', 'rI;I'(,(1 s:llllpl('s lakC'1l ill 'I'ptoll ('()ullly ('Olllllill('d 
s('I('lliulIl, buI nol in ('."c'('ssi,,!' <ll/unlilips, 

.\ IlIl'gC' J1111ll1H'1' of sumplC's ill ollll'J' .\IOlltllllll 1l1'(,IIS itll\'P 1)('1'11 
(,XUlllill('d, bill ill 11 OIl(' WUS tl1(IJ'(' sufli('il'llt s('I(,lliulll 10 1I1:1k(' UI'g('lIt II 
flll'titPI' {'xHminulioll, l'lIl'ol'!UIlHI('/Y, tit(' llC'l'('ssity fol' wOl'k in litc' 
South Dnkoln HI'('II I)J'('\'('I1(pd nlly st'lidy of ('('I,tllin ilJ'('lIs ill Big Hoi'll, 
TI'(,U:;UI'(', ilnd Hos('bud ('olll1li('s, \\"11('1'(' ~('()J()girltl dnlll would 
indi(,llt(' tilt' PI'l'S('IH'(' of spl('niulll if til(' ('Xpos('(\ S(J'HtU 111'(' thc' SOlll'C(' 
of till' soil pnl'(llIt l1lnl('l'inls, Th(' point pl'C'\'iollsly IIlIl(\t' will hl'II/' 

1'C'Iwtition. All 1Il1dprlyil1~ s('lpnif('I'OllS slwlc' illc11('nl{'s only tll(1 
possihlp PJ'PSPIH'C' of s{'I('lIium ill soil IIlId Yl'gptlilioll. En'lI wh('11 
such fOJ'Illllliol11'Ill'P tlH' SOlll'('P of I hI' soil. lh(' qlllllllil)' of s('iPnilJlll 
IlIld Ill(' c'olH'omilll111 ('olHlitiolls Illll\' /'(IIHII'I' (ltl' ('(llldilioll pssPlltililh' 
hUl'mlpsl', Tht' stud,\' of thl'sP :lI'PUS' is [liPI'pj'ol'!' II PI'()lpc,tin' 111('IISIIl:(, 

\<~FFECT ()lo' RAlNFALL UPON THE SgLI~NIU:'I1 (,ONTI'JNT OF SOILS AND 
VEGETATION 

III TC'('itnicuJ Btdlplill 4,s2 U, ]I, 4/i), u(f('lllioll is ('1I!lpci to tlH' fuel 
thill (lip \\'hnlp pl'J'iod dtlJ'il1g \\'hieh fh!' sC'I(,lliullI c'onl(,l1[ of soils lind 
"pgC'tHlioll hnd 1)('('11 stll<iit'd Iwd 1)('('11 Dill' of pX('l'ssiv(' dl'yn('8S, 
('onseqllPntly, 110 dllln W('I'C' lIynilllbll' upon whi('1i to bns(' un ('stillJul,(' 
of wltnl i:; to 1)(1 ('XIH'ctC'd in w('t S('IIS0IlS, All nttl'l11pt wus 11111(/(' to 
gl't SOIII(' bllsis of C'xI)('('1 a tioll fl'Olll thp tpstil11ol1,Y of IWI'son:; Ih'illg ill 
S('I('l1ifpl'OliS nl'('1I1' nllcl filllliliul' witll nllwli clisC'IIS(', Thc'I'p \\'IIS 110 
IIgI'N'I1l('I1t. SOIll(' "'('1'(' positiyp thllt nlknli dis('lIsP is \\'OI'S\' ill dl'Y 
,"('111'S, OtllC'I'S \\,('I'P C'qllllll)' flositin' thnt Illis is nol (Il(' ('IISI:'. All 
nppIII'('nt pllll'lIlity \\'us 11I1('C'J'llIil1. FClI'1I fillIP I h(' ~I'owin~ S('U:;OI1 of 
l!lan sN'me'd un ('sI)('ei:tlly J'1I\'ol'nhlp oppol'tllnity fol' II", sllldy of this 
pl'ohlrlll, Sill(,(1 11101'(' I'uill fpll ill .Apl'il I!J;~;'j lit PiPI'!'!', S. \)n/.;" titlln in 
tlH' pntin' 1!J'()\\'ill~ BPIiSOIl of 1!l:~·1. l'nfol'lllllul('ly 1'01' this IHII'pOSI', 
IIlis high I'll in [II II did Ilol pel'sist Ihl'oll~ilolll til<' S(,IIS01l. ':\P\'PI'
1I1('I('ss, it s(,(,IlIC'd dc'sim!>l!' to coll('('[ II Jl(,\\, s('l'i!'s of Sll III piC's ill I!Ja:; 
('Ol'l'(';;p()lldin~ !IS ('los('I)' as (lossi bl(, in C'lIIII'n!'tpl' and lo('a lion t lJ t hos(' 
('oUp('t('(1 in lO;}4. 'rlH' I'ninfllllllt Pif'I'J'(, fl'o/ll SC'pl('IlIi>('(' I, 1!l;{:3, to 
SCplPlllbl'I' 1, liJ:3~J. WiIB, liS J'('pol'lC'd by til!' Wpalitl'I' BllI'PHlI, 7.74 
in('ilps, FI'ol11 S('ptPllllwl' 1, I n:3·1 , to Spplpllllwl' I, 1!l:3,'j, it WIIS 1·1.12 
in{'h('s, TI/(' 11\('1111 II 11 II llll I I'nillflill [01' ·1;; )'(,III'S is ('('pol'tC'd liS lIL7 
in('he::;, FOlll' tll'('IIS Wl'I'C' SlllllplN/. Two of lilp:;(\ IU'C' ill titl' llol'tht'1'1I 



purl or 1'.I,nu:lu County; two 11.1'(' in GI'<'gol',V (~ollllly, Thl' sHmples 
taken \\'('1'(, lo(,u,ted us closely n.s pO~Hihl(' to tltc' spotH SlIllIpi(.d tht' 
ypal' pl'p\'iollsly, I'll tnbl(' 7 Olll,\r tilmH.' slImplpH 111'(1 1'('(lol'll'ci which 
11.1'(' hrlip\'pci t,o Pl'pst'ul ('OI'l'('spon<iing {'onditioJ\s, . 'I'ltl' SlIllIpl('s 1'1'0111 
GI'PgOI',\' COllnty, lIud plll'l,j!'ullu'I," I'I'OIl1 Rnnd:dl ('1'(1(,1,:, IIllly not I'PP
1'('Spll[ II difI'PI'(,IH'P in I':lillf:dl so 1Il1l1'kl'd tis t It()~.;p fl'on\ Lylltllll ('ounty, 

'I'A BI~": 7, ,8('1(~1t£1I1/l rOJ/{rnl Ilf ,~Ila, I/./U/ ""{/I'/alio/( "hili iw'r1 if/, I!),j: IInri ill IIMfi 
~E('. ;1, 'I" lOS :\" It. iU W. \,Y.\\ \.'>; "I) I 'T\', .~ I) \ I, 

:-:tl!PflllIUI til ~(\ll'tlHJJIl ill 
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TAllLt; 7.--Selcnim/i content of soilH mul vel/elation obtained in 1984 lind in 1.985-
COlltilllwd 


SEC. ·1, T. JOS N., ll. 70 W•• I,Y:-1 AS ('OlIN'ry, S. DAK.-('olltilll,,!d 


I,uuor:t· 
lur~' nil 

Illr.'JI 
JJ l:i;~l~ 
1l1,;,:I:l 
11I;',;j4m;',a:, 
Bl.1i3h 
IJI:i7:i7 
HJ!ij;i'
Jllr,;;W 
1J 1:,,-111 
lllii;-Il 
HI:,;"·':! 
111;',-13 
11);',,11 
HJ.'ij,J:i 
111,,,1/.
Hl:'i,·r; 
111:",1' 
Hl;';-!!I 
Hl!ii','jO 
H 1~;7:;~ 
Bl:ii':hi 
11J:i7:',-; 
BlijiS"
B1:;;.';
Bl:;i~;'
BJ.;;.'",tl 
1lJ",71~1 
Ill,;,lil 
HL'iili:.! 
Hl""i'I~J 

13 1,'"/;/) ( 

Bt.i7fi:t 
Hl;,if)l; 

Hl!iifi7 

BI:tif'" 
Blil;H!J 

BI."ljili 

Illf",! 
Bl~i;7:! 
BIt.ii',1 
Ht:;;,.'; 
Hl:';;f' 
Bl,iiii 
HI 77,",
Btr,,'n; 
1I1",'U 
1I1:"xl 
Hli)j~:! 
BJ:;'j,~a 
Hl:,;'~1 
Ill:Ii'~:; 
111.i7,.,n 

Hllli!\7 
JlJ:',!IIJ 
BI:',lIl 
IJlfi7H~ 

BI.i7Ha 
Blt,i!J;j 
111:,,0(; 
B15711;
Blr.iU' 
IIJ:.7l1u 
1l1"h1JU 
11 tr,~1)1 
IlI'>SII2 

[o'l<'ld 
UII 

;[1 
, " 
;, 
'I 

.. 
III 
IIIii 
II 
lIa 
12 
J!!a 
la 
laa 
H 
J.la 
Hi 
l!ia 
II, 
Ilia 
17 
17'1 
I" 
I,.. 

ttl 
!~b 

:21J 

\1111(''1111 

B!J) d ('Jlll, IJ-h Jlw)W,loi 

" lil'al dWllds' 

\III1YHuli l'la,Y, U-li Iudit', 
:\llfI4Jll·~ruSS _ ~. 


Jl()~ d ,'lay.IH. IUt'lll" 

Wil('II!~111S.' ____ _ 

1l(J~'d ('Iuy, !Hl illl'lH" 

"1'('dIN(ril$~. _...

n(l,,1 ('Jay, (J·li ilWill"Wrl"llli 1I;Il'I'. _ 
Boyd l'ln~. IH; jJ",l""
X (l(~d I('ltrus.~ 

j Hoyd c'lftY I (I-Ii iH("»)(I1.,.I Wltt'atJ(niss 
I 	Hoyd ('Iuy ~ II h lI\('lw~ 

.'\(1('(fl('!-!nlss
Bo:\ tl ('Ia\, 'I;-,i IJldltt~ 
'\"'fL(latgrti~:-. 
Bu~ II ('In). ~ II Ii 1IIl'114I" 
\rlll'at ,,(ulthll" 

' {(!Itl:~l i'~'~,r;I:: I:i,IUI'1 II" 
Bpyd ('ltl~ I II "lJIf'11I" 

II ht',,! I h"ad,' 


{t~~;l~;ltla;,.'a~I~; U1l'lIt'~ 
Bn:\'tI ('by. ()- fJ JJ1l'1w~ 

\\'Ji,'''1 ,h,':"b, 

Bnvd l'lay, tI "IlWhl" 

W lit,:!! d"'alls' 

BU'y,1 d:n'. U Ii mdtt·.. 


, Yuu ng (·(jrn . 
I Barh'y d'e!ldSi 

Buyd rJaY.1J Ii llH'll(\~ 


II ;roIJlJdt·ht'rr.l 

I Ihrh'j' Iltt·:"I" 
Bflyd ('la,Y. 11-'; uwiw..; 

.Y«IUtl~ ('I'rIl:'!lalk:-

Ilhrh'y IIII',lIb, 

Bftyd ,oJtl).', 11 fi U1t"iU'.. 


,.\ trwtl ,::ra~",('s 

I II" II!"d~r",,, 

Bo~ ,I (·lay. IJ- fi luc'fll'
\ (1(ld IlIUTa~,.... 

Buyd l·Ia,}". II f~ lIH'JIl'~ 

lIarh·Y II!!',,,I, 

1I,,~ ,I da~. II-I, IudII" 
lIarI('y t1W1H\>1 

UII)'<1 1'l:Iy, 11 Ii itwli," 


U;!~J(li~'lf;~~~\.a;II~; HldH'" 

I ('oi'I1'-1 alk~ 
P)at-. 
Ii!J,),d play. (J Ii im'lw" 
" "r'algra,'
Blly,l ,,1:1\', 0 Ii )11<'11("', 

\\'Ji(':lIl-'nis."O 

Boyd ('ln~. H-Ij 1IIt'JW" 


'~IIl;tIl1.!r.ull I :-.fuhhh· 
,lIar\('y illl""", 
lIoy,[ day, II Ii hII'll", 
\\'IIt'''I~fH'' 

Boyd ('Ia~:, II Ii trwJ..." 


tll:u J(,~ j lWII!" 

l()ah ,lwa,1.. , 
Hoy,! I'!"r, II ""wl", 
:,\"~lfllN'T:IS.:" 
Fi,IY" ('klj", II-Ii UJI'lw.. 
'f'('(11l'Cnl"~ 

Bo~ t! ,.I.,~. tI ,. UldH'~ 


'l'!'f1JI'~J";I"'" 

Brl\ d (·Ia). 1) '" lllt'lu', 
"I';"lh.'~m'.' 

f 	 SI}Jl'ujlUll in :-:l"il!ntUI11 ill 
-..01 J 01' ~hllh' H"J!l'I.!Uioll 

:! .f', I ~,:. 

1..1 

I~~I .111 

J.:-. 2 

.! ,I 


I , 


'1.. 


1 

I .... ;!,;. 

i.i 

!I 

III 

- . ~ ...... ,.. ,. ..... ~ ....~ 

.J S 
.;• .'1 

,l ~" 

I, 

HI! 

:, 
III 1\I 

.1 III 



64 TECHNICAL BULLE'rIN ij30. U. S. J)]<iPT. OF AGJtWtn:.tTI{g 

TABI,E 7.-Selenium conlenl oj Mil.~ nntl /lcgetntion o/Ilained in 1981, nndill IfM,j· -
Continued 

SEC. 1. '1'. lOS ~•• R. 7U W., L\'\U.N ('()('N'r-Y. 8. DAR -{'ontin\lcd 
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and marked erosion and accumulations of eLOcled material were noted 
by F. A. Hayes, who collected the samples in 1934, and by J. T. Miller, 
who collected them in 1935. In certain places the surface soil WI1S 

completely removed, thus exposing the subsoil. In other ulaces 
the soil of 1934 WIlS deeply covered by wind-blown ml1tel'illl in 1935. 
Despite these variations in ma.terial, which oec111' to some extent in 
nil the locn.tions, the mean values, shown in table 8, fLl'e essentially 
t.ilC sume for the soils. This result wus to hu.ve been expected since, 
liS previously noted (2), the Fort Rundall Itl'ea was shown to be toxic 
ill 1856, and was still toxic in 1934. If limited rn.infall sel'iously 
modifies the total selenium content of soils, this area. should have 
been rendered nontoxic. In this tn.ble ar('. nlso shown the menn 
vnlues fot' the selenium content of the vegetation. 

TABLE R.-7'he 'II/.C(l.n seleniu.m. content of wmples of soil a.nd vegelntion obtained in 
South Dnkola. in 1084 and in 1.98:j 

It will be observed that the variations of the mean selenium content 
of the vegetation, while consiflel'n.ble, n.re not uniform. In three of 
the locations the mean content appefLl'S somewhn.t higher in 1934, 
but in the Fort Ranc!fLll fLrea it is slightly higher in 1935. Too great 
importance may refl,dily be Ilttn.ched to these mean vn.lues. In arl'h'
ing n.t the men.n values certain obviously noncompn.rn.ble results were 
omitted. Included in the collection of i935 was one sumple of wren.th 
uster eontaining 1,220 parts per million. It is not included in table 
7 hecallse no corresponding sample was collected in 1934. Two 
pairs of snmples were also omitted. In one case n. sample of sunflower 
Imd btl t 1 part per million of selenium in 1934, while the corresponding 
snmple fol' 1935 ('ontnincd 210 pn.l'ts per million. A sample of wrenth 
Itstel' in 1934 showed a ('ontent of 1,300 pnrts pel' million, and its 1935 
nnu.log, pl'esul11ably collected at the sume spot, had but 380 pn.rts 
per million. Such spol'lldic yn.rin.tions of single pinuts n.re of suffi
ciently frequent occurrence to justify exclusion of these samples. 
Theil' presence docs, howeve,·, lessen the validity of the apparently 
justified inference that selenium n.bsol'ptiol1 by plan ts is somewhn.t 
d('(,l'cnscd by increased l'ninfn.l1. 'Yhen, howevor, these observu.tions 
n.rc combined with the fact that in sonsons of alnmdan t l'IlinfuH animals 
n.re IlffQJ'cled a gren.ter libcrty of choice in food sf'leetion, duo to its 
greft.ter nbunclnnce, it is not difficult to believe thnt toxi(' ('.if('.ets from 
modern t.eiy toxic vegetation are lilwly to be less marked ill seasons 
of high l'u.infu.ll. 

Anotllel' fact hrollght Oil t. by jjhe comptLrisons shown in table 8 is 
the total absence of any constant relation between the quantity of 

http:l'u.infu.ll
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SELENIUM OCCURRENCE IN CERTAIN SOILS IN UNl'fED STATES 69 

selenium in the surface soil n,nd that in the correspoIldin~ vegetntion. 
Tlus is, of course, in part due to the fact that the vegetatIOIl types are 
not represented to the sume extent in the different areas. If, however, 
all the plt1nts were of the same species and taken at the same stage 
of growth, it is unlikely thn,t, nny constant relation would be found, 

p. for rensons diseussecl on page 71 et. seq. It is also to be observed that, 
the relatively low mean selenium eon tent of the vegetn,tion of these 
arens is clue to the relatively large number of samples of vegetn,tion 
of low absorptive cn,pacity. 

SPECIAL ITEMS 

"POISONOUS" SPRINGS 

In various portions of the selenifel'ous Ilrens the writer bns obscl'n'cI, 
or has been informed of, springs or other wn,ter supplies from whkh 
animals are debarred by fences. Usunlly this is because of the 
n.ssmnption that n.lkali disease or similar troubles are due to tilt' 

. water. In Teclmienl Bulletin 482 (2) it was shown thn. t in the Ill'ea. 
where water sumples were examined, no selenium content suffieient 
to produce poisoning could be demonstrated. During the winter 01' 
1934-35 the writer len.rlled of what appeared to be an authentic ease 
of water poisoning in the neighborhood of Buffalo Gnp, S. Daj.;:, 
This cllse was investig11ted, and the results have been publisjled (11), 

In this case it seems to have been demonstmted that neither 
selenium nor arsenic was present in the water in sufficient qunnLity 
to produce the results noted. On tbe other hn,nd, the vegetn.tioll 
adjacent to the tempornry spring wn,s shown to hn,ye ample qUllnLitit's 
oJ selenium to produce toxic effects when eaten, pnl'tieuln,l'ly so W}I(,11 

supplemented by the solycnt efl'ect of ample water supply. In!lo 
cnse hns selenium been found in ordinary water suppli('s ill l:iufIicien L 
qUllntities to produce scyerc poisoning. In the dminage water from 
irrigation arens, in the wn,ter from n, new drnin in the Belle Fourche 
nl'en, in Sou th Dnkot!L (2), and in drninage watet· from both the 
Gl'H,l1d Valley nnd Uncompahgre districts in Colorado (p. 23), quan
titics of selenium were found which would probn,bly produce seriolls 
poisoning if present in n, normal water supply. In uJl these cases, 
howevcr, the water is essen tinily nonpotable. 

Water 1rom a sballow wcll nen,r Fallon, Nev., furnished by C. o. 
Scofield, WllS found to contain 0.56 part pel' million of selenium, while 
water from a cleep nrtesian weHnot fni' distnnt contained no selenium. 
On the basis of present evidence it is belieyed tllfLt potable waters 
toxic by reason of their selenium content are not likely to be found. 

1U~f,ATION OF SJolf,ENIUM IN THE SOIf, TO THA'I' IN THE I'I.AN'I' 

Both in 'l'echnicn.l Bulletin 482 (2) !wel in this report (p. 52) n,tten
tion has been called to the wide differences in selenium fLbsol'ptioll 
shown by different plant species. The data in the preyiotls tnbles 
show striking difl'erences in selenium nbsorptioll for n given species. 
A few examples may be cited. Astra{jalu.s -racemosus shows a range 
of ratios of selenium in the plant to that in the surface soil from 2,800 
(B14761, p. 10) to 30 (B15258, p. 12). Narl'owlenJ milkvetch shows 
a range of ratios from 1,550 (B15416, not ill tables) to 5 (BI6802, p. 
38). Two-groove poisollvetch shows n, variation for 1 part per million 
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in thc soil to thu,t in the plnn t betwcen the limits of 1, tOO (1315894, 
p. 15) II nd 4 (13 177.J~, p, 1a), Stu nk,\'n SllOWS tl l'Ullg(' of I'U tios bctW(,(,1l 
580 (B171:~:~, p, 44l IIlld :~ (Bl!Hl Ii'i, p. :~5). Wl'rlltli HHtt'I' shows n 
1'lI1lgC or I'ntios IW(\\'('(,11 (ilO (B15!104, Ilot ill (ablps) Hlld ~ tBI7tii'i4, 
p.4.s). 

~\11 lItl(,Jllpt WIIS lIlud(1 [0 c1PLPl'lllillP wII('thcl' tile soil/ilk sulpllll[(' 
('olllellt of tll(1 Hoil:-; is tlll ndNflllI[(' (IXpiHlllltioll of th('sPI'C'llInl'lmbl(' 
I'C'lntiolls, FOI' [his plll'pOSl' l'xll'<lds of tile' soil :mllip/cIS \\'('1'(\ HWc/l' 
liS pn'\'ioIlHly d('H('I'i1wd (;2), n lid t hl' HId ph ul'-sclptli Uill ratio was drtcl'
Illinpd, It is to IH' /'(,(':IIlp(/ tilllt lhis I'utin of thr wut('J'-Holubl(' sul
plwtp, ('olllpult'd /1" slilphul', to lil(' lobll Se'IPlliulll foulld i.ll the soil, 
is:I 1>III'c"I," ('mpil'ielll I'('/ation ulld by no lIJe'UI1S I'l'JlJ'('s('nts tilL' l'eln,th'c 
(,OIl('('Il!I'lItioll of thrsr pl(,JJ1Pllis ill till' soil sO/litioll nt !LI1Y given tilllli ~• 

FUl'th('I', tiH'I'l' is ('\'CI'\, 1'l'!IS0I1 to I)('/i(' \'(1 til:! t tile' l'olatiolls shoWIl by 
the' IIPI)('I' (j ill('h('s 0'1' t/w soil do not hold 1'0[' 10w('I' 1('"olH. It IS 
pl'oiJa hIP, ho\\,pvpl', thnt sl1ch It eo III plIl'ison dol'S {,p,'pul 1\ fly g<'nrml 
1,(,111 lion wlliell ('xists, j IIdood) :IS II I'('stdt of Ih(' exuJllilla!ion of GO 
s:ltllpl(ls or soils showillg tht' l'llnge of se/('nilllll ubsol'ption dis('usspd 
ill Ih(' pl'('yiollS (l:ll'ngl':lph, it WlIS shown tlillt Ihp HlIlplllll'-spl0nilllll 
l'ulios 1'01' the stll'f:l('(' s:lIuples !'Hugo Iw{:w(,C'1l tile ('Xtl'('llH' lilliits of I 
(Bllj(i~~, p. :~5) lind 4:.?4 (I3l!j();)(j, p. ;),5), III gl'IH'l':ll, WItl'I'C till' 
:iolllhip :,ulph:tlt's un' high, i, p" tbe sulpllul'-seil'nitllll ratio is high, 
the' s('I(,lliulll ('OIlH'lIt of ('(llll(J:ll'lIble s:unpJes is low, ulld, eOIl\"o/'seiy, 
",lIpl1 tilt' Sldplllll'-s('lplJilllll I'ntio is lCl\,', tllp pl:lllt ('.ont('ut is hig'it. 
lIo\\,p\,P!', III(' 1'('I:lliol1 is not consistont. ThIlS, in tlw casp just eit(ld, 
t!H' snIllplp of 1I:11Tl1wl(lnf I1lilkxpteh fmlll B1!j(j~S WliS b," no 1I1Cllns 
IIt(' SHill ph' high('sl in s('knillll1 ill ('olll(JuJ'isOIl with thl' soil contont, 
nOl' WtlS th(' s:1I1I[>1(' of' (1)(' sllm(' sp('('iC's fl'om B 1(j(j:~Hi (hp lowpst. Oil 
i11P ('Olltl':ll',Y, tlHI !:tU('I' Slllllpl(' ('olliuilH'd 1,070 p:ll'ts PPl' million of 
spjplliull1 d(,l'in'd frolll slll'fac(' soil ('ollt:tillillg but 1.5 p:lds 1)('1' 
millioll, 

Sine!', rl'Olll lilt' (,XHlllpll's jus! ('iled lind fl'Olll ubundant sllpph'JIlt'll
tn.l'y d:lta, il is ('/t'UI' tltHt till' SUl'fll('(' soil cont('1l1 is no l'pliabJ(' guide 
to pl'ohable' plallt ('ont<'llt 1'01' n giYPll plt/nt spoeies, (,\'011 whell sul
pJ1III'-st'I{,llilllll l'ut,ios Ill'P ('ollsic/PI'('d, lllJ att(,ll1pt \nlS mudC' to doto/'
millt' \\'h{'tIH'1' !IH' il1l1ll('Il('(' of tIl<' JOW(II' portiolls of the' ~oil pl'ofill' 
cOl/ld 1)(' d(,tpl'lllin('d, It is c1l.'nr, from datn :tln'IHly (lI'(lsl.'lltpd bpl'C'in 
:IS \\'('11 ;IS pr('\'iow,dy (2), tlwt 110 ('ollsisU'ut ,,:t.l'intiotl of ~<,klliulll 
('lInt(,llt wiLlI tiP])tll is foulld, It is (lossibhl thnt \\'('1'(, It Hun'jciC'lll 
Illllllb!'J' of (lm(jJ(1 (,XIIIlliIJ:l lions Jllndt', :I grnt'l'Ill tn'nel would 1)(' fuund, 
A sillglp ('XlIlllplp of Ill(' ['plnLioBs foulld IlW,\' br ei!('d, In Logan 
('Olllll,\", J\:UllS,,:1 jlJ'oIil!' m ](ili7;'j to 13 lIiSSO, p, 89) sh(l\\'('d a selpnilllll 
('()fJt('llt or Ii pUJ'is 1)('1' tIlillioll nt thp :illrf'ilPP, l':tllgillg UOWllw:ll'd to 
(J,:-; PUl't [WI' IIlillion a! :t r/ppth of i~ inchoR, 'rJH' sill ph 1J/'-S('!Plliulll 
I'll I'io l':lllgC's f/'()tIl ·14 :It til(' sllrl':I('t' 10 son at i:.? inch('s, Thc IIHI'J'()\\'
1(,1Ii' IlIilk\'['«'h gl'OWillg Oil (,ltis soil hnd It s('I('niullI contpllt. of bllt 
I·to pHds 1)('1' million, Ol':l r:ttio of SIII'I':1<'(' soil to plllllt of 1 to :.?:3, III 
:I pl'o(ilp ill TJ'('go ('Ollll!Y (HI 71 :i:{ 10 B 171 :{i, p. '14), til(' s(,It'rlilllll 
(,OlltC'nt of {IHI soil 1':lllgt'd frolll :.! (Jnl'ls IWI' nlillion a! tho tilll'f:H't' to 
~ pal'ts pC'I' l1lillioll lit U (iPp!h of liO ind)('s, Thp sulphlll'-soll'llillIl1 
I'ntio l'I111g<'S 1'1'()111 I:.? nt !II(' :illl'f:t('(' 10 1:{4 :It !h(' 10\\'rl'I('\'('/. A Sill11
pit' of' :-;tnnleYll Oil this ;;oil llad II ;;('It'lIilllll ('.Ollt('lI! oj' I, IGO pl1l'ts pCI' 
lIlil/ioll, 01' :t l':ltio oj' s('l('nilllll ('OIll!'llt (If tltr slirfne(' soil to tit:)! of 
Lh(' pJUllt or 1 to ;'j~(). Sill(,t' lIn<iPI' J'nirl,V ('ollqJ:lmbll' (,Ol1ditiollS 
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stnnlC'yn is Irss absoJ'bl'nt tlWI1 nn,l'/'owlrnf milk\,pt('h. tl1{' inflIJ('lH'(' 
of tIl(" sulphul' in inhibiting absorption is npp:tl'(·nt. 

In OtlH'I' ('nses n dissimiln!' l'elntioJ) is found, A pl'Ofilp ill "'ul1n('(' 
('ollnty, 1(nns" (13111202 to B1620n, p, 27) hnd n, spknillnJ (,Ollt(,lIt of 
2 pnl'tg pN milli(lIJ nt thp sllI'fller, I'flllgillg' to 2,5 pnl'ts 1)('1' millioll at 
:t, dppth of IOH inl'hps, TI](' sulphul'-splpl1illl1l ratio J'U1lg'(>S fl'olll ·~HO 
nt tlJ(' SlIl'fflcr to :~,O()O lit :30 illelH'S, :tlld in thr 100\'pst 11I'y(,I'S is :i21i. 
,[,hp t wo-gl'OO\'(' poisoll \·('t('h g'l'owillg 011 this soil hud n spll'lIiuIIJ {'Oll
tPllt of (\00 pnl'ts PPI' Illillion, 01' n I'lItio of sl'li'nilllll ill thp soil to tllllt 
in thp plnnt of 1::3'15. III II pl'ofile> in Lognll COllllty (BlflHR2 to 
13 UlRSR, p. an), thl' s{'lpniulll ('ontPllt of t/J(' soil I'nngl'd fl'om I Ht till' 
slIl'fn('(' to 0.7 fit tl d(lptll of R4 in('llrs. Tht' sldpillll'-srh'llilllll I'utio 
mngps fl'om 32 to n mnximulll of 1,7RO nl72 inel]('s, IJl'('oll1ing :iO:3 ill 
tltr lowrst I nyi'!' , Thr two-gToo\'r.poisolwl'teh on tllis soil Iwd but 
110 pUl'ts P(,I' million of :';r]pniull1. It is ryic/('lIt thn t (,,,pn !lIP \'rl'Y 
high sulplllll'-splpnilll1l I'ntio of the' Wnllnc'(' COllnty sHlllplr hns not 
initibitpd H('I('nium nbs()I'ption to :1 mnl'kpd d<'g'J'N', It S(,PIllH ('I<'HI', 
titrrrfol'p. tlJllt J':lC'UlI'H ntlll'l' thnn quantity oJ' ,,<,ll'oill1ll :Inri "Hl'inliOIl 
of slIlphlll'-spll'lIiulII I':ltio" :tfJ'ret till' i1hsol'ptir;n by II gi\'('n plnnt 
sl){'C'iPH. 

'nm Sm,g"IllM CON'I'g,,'I' OF SOli, I':X'I'HA(,'I'S 

fiim'(> in gel1PJ'nl IlIp sl'll'lIilllll :lh:.;ol'l)('d by plnnts nppl'ill'S to Ill' 
decl'L'fls('d by il'l'ign t ion nnd ppl'hn ps by in('.l'l'!lsl'd I'll infn II ,i t IIIHy b<, 
inJ'C'1Tpd tllill tllP spl(,lIiullI ('untpnt of the' soil Holution JIIil\' IWIII' no 
c1iJ'r<'t l'(·lntion to tlIp qlllllltity in tlJ(' Hoil, ('n'n wllPn tllp soils'lIpp('nr to 
1)(' of \'PI'y similal' {'oIllJlosition. A stud~' W:lS 1IlluIP 1 hpl'prol'(' of thp 
I'rllltin' qlltlntilips of sl'l('niIlJ1l whi('h :11'(' ('xtl'i\('tpd hy WHiPI'. Thr 
pl'()('('dllJ'p follo\\,pd \\'IIS to slwk(l oV(,I'nigilt GO g or nil'-dl',\' soil with 
[jOO (,lIl>i(' ('PlliilllPtpl's oj' distiilpd \\'n1.('I'. 'rll(, \\,11 «'1' \l'DS I'Pllloypd In' 
sud,ion tlu'ough n Pu;:;t(,UI'-Clw I1Ilwrlnnd Iii (('I', Fi\'(\ II und J'('c/ ('uhl(, 
('rlltiIllP((,],S of tbis pxll'ad wns ('ya pOi'll t('d to dl'yn('s:4 Ill't('l' nddition of 
:j (,lIhi(' ('rl1tillll't('I'S oj' :30-p(,l'('ent bydrogt'll JlPl'Oxitip nnd slIfli('ipnt 
sodiullI IIydJ'{Jxidl' to I'PIHlpl' thr solution distilled" nlknlinp, Thp 
s('I(,lIiulll III thr l'('sidllP wus dei('l'minec/ in tlIP US11iI( Il1nnnl'l', n,nel the 
I'Psults W(,I'P pxpl'Psspd in pnrts p('r IlIiIlioll of tll(' nil'-dl',\' soil. 

In !III, nhout 100 slIlIIplps \\'('I'r so pXHminC'd. TI1<' qUllntilips (" 
s('I('nilllll diHsoly('d rflngpd frolll ul1dl'tp('tnhh' quftntitiPH to II lIIf1xillllllll 
oj' aR p:tl'ts />PI' lIlillion. Tn nhout SO 1)('I'(,pnt of the (,liSPS 1.hr CjllHnlitic.s 
dissoJ\opd \\'('1'(, not (\Xlll'pssihlp Hi' 11101'!' tllll11 (1':1<'('S thollgh tlH'I'(' \\'IIS :t 
pl'oil:l bl(' n('('III'lI('", of n,! pnrl 1)('1' million. In II frw iIlStilllC'Pf;, ",h<,!'l' 
111(' quanli(~' found I'Hllfwd J'I'OI1l 0.2 to O.t IWI'( P('I' million, t11<'I'(1 
SN'IlIPt/ to 1)(' 110 1'('lntioll hpt\\'('('11 11](':,;(' YlIl'in1iol1s and ti1(' Y:ll'intiolls 
of pl:lllt ('01110111, obseul'od HS th('sr W(,I'P b~T Ynriatiol1s 01' solubl£' 
~'1lpllill('s. 

In tl](' ('·lISP ",lIel'(' thp IllHximum wlltel' solubilit.y 01' sel('nillm i.:; 
fOllnd (8(l4RS, T('{'hni('nl Blllldin 482, (2, p. 43), tIl(' qllnntit~T of 
spl(,lIi\l1l1 pxtTnel('d by wutOI' wns 93 pel'('('l1t of thC' totnl qU:tlltit.\T 
1)I'('s('n t. :\ PYC'I't1wl('ss, the qUIll) tit)· found in ndj It('ellt Ycgptn lion 
WlIS \'('IT low. This !'esllit I1liLY bp sntisffl.('tol'il\' !l('('ountecl fo1' hI' tltt' 
fn('( !Iuit tll(' sulplllll'-s('leniulll mtio ,,1' tIl(' sait erusl is 716. ~\Iso, 
thp IH'Xf:. high('s! \\TH.tN-solllblr sn,llIplc (817742, p. 1:3), whi('h ('011

tnirl('d 40 pnrts PPI' millioll of i'('lenilllll, Iwllil\'(\r! difrrl'('rl!l~', I<~n'n 
though 70 PN{'Pllt of t1)(. tout! Hell'niull1 WitS soluble, nnd tllp slliphur
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selenium l'ILtio (100) was not exceptionally high, the two-gl'ooYe poison
veteIt grown n.t this point contained but 160 parts per million. A 
possible explanation of this peeulial' result ma.~· be thnt the slll-l'nce snH 
('rust (from seepage) wns so dry nnd the soluble snIts so high (17,000 
purts pel: million) tbnt .the deep-rooted poison\'ekll red netually upon 
ROt! ,'cry much pool'er LI1 seleniul11 t1HLII thp. salt ('rust pXtunined. 

In nnothel' sumple (BHlSGS, p, 30), f··he watpI'-soluble seleni.ulll was 
14 pnl'ts pel' million, l'epl'pscnting i7 percent of the totu!. fl.1110UIlt 

present. Thf' twO-gl'OO\'C poisonveteh growing out of' this soil 
sample eontnined 1,:j!)0 pnrts pel' million of selenium, despite the 
pL'eSelH'e of lllueh sulphnte in the soil solution, The slllphlu'-Re'leniull1 
mtio is ollly 14, but this yu.lue is to be considered in the' light of the 
very high soil (,Oll tent of 82 parts pCI' million of selenium. This i,. 
the highf'st selenium ('ontent Yet found ill any soil. 

It \~'()uld seem from nil the n:vailable <tntli, ns well ns on n, priori 
grounds, thnt selenium OCClIl'S in the soils and shnles in scyernl different 
forms. "~hnt these nre in specific ('nscs has not bccn definitely d0ter
mined, though the illY(~stigatioll is under \\'ny, It nppeitl'S very e~rtrtin 
thfLt but little s0lenium is nssorin,ted with the soil organic mnHor nJtel' it 
hns berome humHiecl, That in the soils of high wiLter-soluble selenium 
a ('onsidemble portion is present as caieiul11 selenate, 01' possibly 
selenite, is also cIenr. Tlwre remnins to be explored th0 0xtent to 
whieh elementary selenium, selenides, and bnsic selenium snIts of iron 
111ft)' be present, 

Attention should also he called, n,t this point, to the probability thnt 
plants vary in their seiE'nium concentrntion at difIel'0nt stnges of 
growth, nne! thnt roots, St0I11S, IOl1yes, and fruit arc not 0qunlly toxic' 
CV011 in the sam0 plftnt. Therefore, in 'Tiew of nil the data assembled, 
it seems impossible nt present to determine whether n giypn nl'en is 
seriously nffcrted b~r selenium in nny other WfLy (-han by a field study 
of th(' Bren find nnalyticnl ilwestign tion of both soil and vpgptn nOli, 

During the ppriod of systpmnti(' exn,minn,tions l'('pol'ipd h(,l'('in, n 
n lim bel' of samples from \Tn I'ious SOUl'('.ps we!'e exttll1in('d 1'01' P"I'POS(,S 
not dir('etly ('on('el'ned with the main pUl'poses of the inYPstigll( iOIl. 
As n ('('suit of these l'nndOI1l tests, some datn of gellcl'tll imp(lrt. WPI'O 
obtnilled. 

MISCt;U,ANEOUS DATA 

:N 0 special imT('stigfltiollS in ·Wyoming m'e induded in t hp presen ( 
I'('search, IIowl'\'el', tlH're were ('o1l0eted on ellP DU011 randl ft slll1lpl0 
of two-groove poisolln(:ch and of th0 soil in which it wns growing. 
The soil snmplp WitS dividr!d into three' pn.rts: O!'gnnie s0midp(,ll,Ypd 
debris I'rolll the previolls yeal"s v0getation; the IJ!i-ineh top Iltyel.' (If 
soil, und tho laye!' I'l'Oln ];~ to 8 inches, A s!'pn.I'u.t0 exnminnti.on \\'US 
mudp or the· roots and tops 01' the L\\'o-grOO\Y0 poisoll\,('tch. Th{' 
l'pslIlts (in pnl'ts pCI' million): Two-groove POiSOllypteh, 1,180; rOOis, 
laO; organie c/0bris, 280; whon.t,grnss Hmong the debris, a5; 0 ("<) I.:')-inch 
portion of soil, 28; 1.5- to 8-inc11 portion of soil, 5.0, These resul Is 
flJ'e ill gen01'nl accord with those obtained els(\\vhel'e when roots nnd 
tops wel'!' eXlullined, 

A 1101'1'1S0n shn.le sample from nem.' Larnmie, Wyo., wns examined 
rol' self'niulll. There were three subsnmples: One, of the limcstolH' 
phn.s(~, showed bllt. n. trace of selenium; anothel', the chfl,rnderisli(~ clll,\' 
phn.se, hnt! 0.1 pn,l't pel' million; nnd the third, the rf'ddish phnse, also 
had but 0.1 part pel' million, A sfLmple of r1.~t/'(lflalll,~ ppctilla.tU,8, the 
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Dilrrowleaf milln,C't('i1, growing in soil pl'esumltbLy derived from ~Jol'['i
son shn!C', ('ontnilll'd 1,350 pnrts pel' million of seLenium, It is impossi
ble to determine whether this most unexpectedly high &eleniul11 content 
01' the milkvetch is due to spottiness in the Morrison shale 01' to the l'esid
ultl soil from overlying shales, It does emphasize the importanee of 
numerous samples as n. bnsis Jot' evidence concerning a given Itrelt. 

Two other sf1ll1pks from \Yyoming go,ve most unexpected results. 
A somple of ASiro[fol,tl,s pectinatu,s growing on soil deri\'ed from the 
ChugwntC'l' shale nnd sent in by T. D. Riee had a selenium eontcnt 
of 420 pn1'ts per million. A sn,mpit' of Parry nsfer at tht' snme 
location had but 7 pal·tR pel' million, whiLe the soil itself showed btlt 
004 pnrt per millioll. Similnl'ly, n. snmpLe of fin unidentified species of 
Astl'ugal1L8 collectt'd by the' writer and growing 011 soil derived from the 
Spearfish formation in CW:ltpr County, S. Dako, sllOwed a selpnium (,OIl

tent of 40 parts PC'I' million. A sample of A. bisulcatus (twu-groove 
poiso1l\'etch) eolleeted from the W"hite River formlttion by ,J. T. 
l\filler eontain<.'d 800 purts pel' million of selenium. So fu.l' fiS known 
tI t jJl'<.'Rel1 t, nonC' of thesC' formations prociuee, l1S n. rule. soils which 
('ontuin selenium in Ruffi('ient qUlllltity to produce toxi('. yegetation. 
Till' Rporaclie O('('ul'l'en('e of highly sC'lenift'I'Ous plnnts ill unexpeeted 
IO('filities is doubtlC'ss o('('USiOllC'd by pm·ti('ulnrly fnyomble Locnl eondi
lions. Sueh cases ndd to HIC' mnny perplexing pl'Oblems with wbich 
I he subjC'('t fnirLy hristit's. 

O. A. Beath, of the Cninl'sity of 'Wyoming, spnL II sHmple of sppds 
of .Js{r(/{jalu8 pectinai1l8 find one of' ,,\. crassiclIrpu8. The former ('011

tnined 8,490 pnrts l)er million of selenium, the laUer 1 pnrt pel' 
million. The s<.'ecls of both speeies gel'll1innte, but if' any dirrC'rcnc'o 
exiRts it is in favor oJ the highLy seleniferous seed. 

Xo systematic iuYeRtigntlons haY(' been 1l1ndp in Nort.h Do kotn" 
but ii, few Rfimp]eR hayc been exnmined. A profile furnished by the 
Soil SUITey Division from ~lcKenzie County nne! one from Billings 
County, both of Pntent ('lny loam, showNI selenium in qUHntities 
ranging from 0.2 to 1.0 part pel' million. X 0 \"egdlttion samples ae
('ompu.l1ied the profiles. A profile of Rogers silt.y day from .La flfomc 
('oun ty showed It selenium eontel1t of 1.0 part pel' million in the sur
f!lce Inyer, !lnd ill thC' !<J\,"el' portions 004, 0.4, and o.a part pel' million. 
The lnixed grflsses showed but a trace of s<.'lenium. Six samples of 
forage fron; the Bureau of ;~mal Industry experiment station at 
l\fanclnn, N. Dnk., were submItted by J. R. Dawson. Less than 1 
part per million was demonstrated in these sumples. It hns not yet 
been shown thn.t uny seriously s<.'lelliferous soils exist in X orth 
Dnkota, though a sample of the B horizon of Solonchnk soil from 
ncar Bismorck was shown to contain 2 parts per million. 

A few samples of soil a11d vegetation were obtained from Cal1ucla, 
north oJ ;\lalta, ;\Jont., and foul' samples of plants were furnished by 
.1. S. Fulton from thl' GniveI'sity of Sl1slmtehc\\"an. 'rhe Rclpllill1il 
content of the, soil wns low, but ill the vegetn,tion snmples it mng-ed 
from 1 pa.rt per million in n, sompLe of gUl11weed to a maximum of 
.J ,.no parts pel' million in a sumple of two-grooye poisonvcteh taken 
from a point 3 milt's north of Ynl ~:Im·ic. 'lTndoubteclly a seleniJerous 
nr'C'H exists in til(' loclllity, hut not even a, gucss is llfl)l;lll'decl concerning 
its pxtcnt or intC'nRity. 'I'll(' f'xist('nec of n, sC'icnif('l'olls oJ't'1t iR also 
indieatc·d by the relatively high selenium content of a snmplo of whent 
obtained from the eLenl,tors Itt Regina (13). 
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:\0 d('lnilpd PXIIJlliIlUt,ioIlS \\'PI'(' Illud(' in :\('w :-'1 (',xi('(), bul II ~(,I'il's 
of foul' :·;alllplC's, l'ul'I1isll(·d b,\' til(' BurPHti of Bio]o.l;l('al SUI'n'y, whidl 
('oIlLnill('d \'('I'Y hig-h pPI'cpnt.ng'p:; oj' sC'I('llit(, (,I'.":;l.l1ls !('nS()I.~II~(») 
:;lIow('(1 ollly II II'II('C' of S('IC'llilllll. TlliH is in 11('('ol'd with till' trPI}('nti 
1·(,Slr1tS. wlitch indi('al(' tllat I'Pl'ITSLnlli;t,ntioll of ('Hlcilllli sl'rlplw 1,(, 
10w('I':; til p splprd um (,Oil i;(,IlL ,\. s(,l'iC's 0 rSP \'Pll S:llll pips 0 I' iITigll (pli I'n 1'111 
prod llets 1'1'0111 llPH l' FUl'mi Ilgton, :-1.':-' IC'X., sIlO\\'(·d ('SH('II tinily no s(·1 ('11 i1IIII 

('on t('n t. 'I'h('I'(' 111'1' 1'('l1sons, hO\l'('\,('I', hlls('c\ on g('o\ogi(,:l1 n·ln I iOllS, 
",by (,(,I'taill un'us in Xpw ':-'.J('xieo 111ny 1)(, :;pl(,lIil'!'I'Oll:; to som(' (\Ctrl'(·('. 

Xo nJtpmpt hns b(,011 111a(\(' to ('xtl'lHI to :lny 1Il:ll'kf'd d(·i.!;l'(·(: t\rp 
in\'PHtigntiol\ of T('xfls soils. ,\ numl)('1' of s:lJIlpll's of s()il~ <I('\'('lop('d 
upon .\.usLin elwll;: in .\lu\'Pl'ick COllnty Irn\'(' b('('n ('xlullinpd, alld 
also n group oj' snlllplos of I:il(' .\.UStill l'oJ'mution I'I'Ollt ':-'lun'I'i('k lind 
Cnddo ('ounti('s. So fnl', no stUllplp hilS bN'1l found ('olltllining in 
('X('PSS of I purL P('J' million of splplliuJIl. On(' sumplC' of ~la\'Ni('k 
('lilY, () to l~ inell(,s, tlnd olle of PI'YOI' ('Iny, :10., inchps, eontnincd I 
]JlLrl j)L'I' million. The Austin chnlk sam pl('s showed !l R('I('nium ('on tpnt 
not to oX('('('(\ 1 purt pl'!' million. 

S('\'(,l'n1 RiUnples of .Houston bluel\: day hnxc n1so been examined 
fl ntl one of ,Yjlson elny. These \\'('1'(' (\('Yclop('(\ from C'rota(,OOllS 
nUll:<'l'inl, hut sIJO\I-('d no 1l1111'ked l:wipniull1 ('ont:(,lIt. 

.\. n'l'.v ('ollsid(,I'nblp l1ullllH'1' of humid soils fl'om tl \\'ide \-n,l'kt;.' of 
SOUI'C('S in tll('Cnit('d Stntps Iwy(' 1)('('11 l'Xlllllinpd, Only OJ1t' .<l1l11pl(', 
U ('('cil du)' suhsoil fl'Olll :-IOIth Carolina, Iwd llH Jlluch ns I PllI't PPI' 
million o/' 8plC'nillllt, Two s:ullpl!'s of low-gl':lc\P tohu('('o, growll 011 
('('('il :;ui>soil, Illld I pUl't P('I' Illillioll of s('ll'I1illlll, "'hile in two or 
1111'('(' illstum'('s Sl'IPllillJll \\'IlS not d('t('('('d, il is b('li('\'('(1 that it lllll,\' 
btl fOllnd ill nil soil,.; WIU'1l till' s(,:\I'('h is sldli<'i('lltly t.hOI'Olltrh. If 1111\

soils ('ontain no spkniulll it is b('\ipn'c\ th('y "'ill he l'ounlC umOllg tl{(' 
sunlly soils in hitrhly h':\('\rC'd nn·ns . 

•\ '/'('w snJllpl(~s ()f soils from PUl'!'to Rico and ('ubn \rn\'(1 b('('n 
l'xnmin('d 1'01' splt'niuJll, and in no cuSP Iws t\rr spl(,lliul11 ('on t(,lll ('x
c'('('d('d I pnrt \>('1' million ('x('('p1; in n s:ll11plo of lHu('k from Uo,vo 
('olol':lc\o, ill ('lIhn, This snmplC' ('ontnilwd ;~2 p(,l,(,l'nt, of orgallic 
lllUt U'l' find 20 PHl'ts pC'J' million of sclC'nil1J11. Tltis illstnl1('(' o/' s('l('niulll 
n('('uJlllilulioll ill n ""'l1mp 1Il'C'1l is of pn.l'ti('ulHI' iIllPOl'ttlll('(', sin('t' it 
S('(,lllS to I>I'('s(,111 nil oppol'tullity for traeing tlt(' ('OUl'se of IHTlIJ1llll:l
lion:; fl'OJll pnl'pl1l l'O('k to soils nnd \'('gl'ln.lioll. 

III this ('olll1('c'li<ln it 1l111\' 1)(' llll'ntioncd tim! through thp kindnC'ss 
of '1', n, Thompson, of the; o(,(,llnogmphi(' labor'ntol'ips of the rni\'('I' 
sity of Wushini.!;f'cll1, Ull oppol'tllnity wns nfl'ol'(\('d of oxumining It s(,l'i('s 
of snmpl!'s of s('tl-ilo(tOIlI dejlosi Is froJll Bl'l'ing Sen and the' AI'(,tic' 
OC'PIlIl liS), Thp I'(';.;ulls ;.;lto\\' tlte' I)L'(';':('IH'(, of spl('niulll ill qunntiti('s 
!'Hllgill!!; I>('I.\I-('('n D.m and n,l pn!'t. 1)('1' milliol1 . 

. \ n11I11I)('1' of ;';:lmpl(·" of soils und \·pg(·tnliol1 from nl'(,:lS subjt'd to 
"111('11('1' fUJIlPs \I'PI'(' (,XlIlllill(·d, 'l'\r(',;(' in('llId(' tll'PUS n(,111' Butt(, lind 
,\II:Hllllc\U, ~1()1l1., 1\('I1I1('t. ('II Ii I'. , ulld ('OPI)('I' II ill , T(,lln. III nil 
":IS('''; sl'll'niulIl W:lS I'olilld, ulld ill g-('I1('l'IIJ n. dN'I'PllS(, ill qUHntity itS 
tilt' c1islllll('(' I'l'Olll t!1(' 8111('ltl'l' ilH'I'('lIsed, This mntter d('sPI'\'P!4 full('1' 
if" ('slignfiol1. 


GlmlmAL DISCUSSION 


'I'll(' ('(1111111('11 Is IllUd(' Ull Hil' hlilulnl' dntu Sllllllli((.pd ill fill' i'ol'Pgoing 
l);I~l'h ttl'P ('Oll',;iti('['('c\ 1'('HS()IUl hly ndeq lInt.(· for tiPt.nilpd st.udy of the 
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IIlIl terin I 1'(' po)'t ('d., ;\ fC'\\" g(,I1NIt! ('ol1sid('J'1I (.iolls I'pmnin 1'0], dis
('ussion, 

Th(' 1l10st impol't-nnt qU(,St.iOll with refpl'PIl(,(' to (hp ]JI'PsPJtc'(' oj' 
selenium in til(' ~mil is, '''hnl should 1)(, dOIH' niJout it'? JI is ohdolls 
from till' datil PJ'Ps(,lltNI ill this lInd. pl'('\'iolls l'('/Jo)'ls thni s('l('nilJlll 
is of ~(\nl'1'H1 distri\)uti(Jtl ill pss('nt.iully nil soils, 111 most soils it.; 
qllnJ1tit~· is insuflki(,lIt to pl'Odu('(' Ildh'(ll~' [oxic "l'gl'tnlioll, But 
(,,'pn ill sm'h 1\1'('IIS ullpullli"ht'd datil S(,Plll to illdi(,llte' thnt it mny hn\'(' 
n sNious ('11'('('t on ('I'OP yi<'lds in ~C'.Il()I'nl lind pnrticulllr1~' 1'01' ('('I'tnin 
('roP5, Also, it S('('IllS clPllt' thnt in 1I1'('I1S otlIPI'\\is(' ";lIti,.;l':wtoI'Y, 
o(,(,llsioIlnl pin nts Illn~' hit \'(' 11 S('INti lIlll ('ont ('Ilt. ,sll m('ipn (I~' ('orH'PII

t I'll tl'd to pl'od \1('(' s(,l'ious ph~'siologiclIl (listul'iJn I)('l' in Hni Inliis C'()IJ

sUlllill~ thl'IH ill sullkiellt qlllllltily, In the' In()I'p highly spll'ni/,('l'ous 
1I1'I'IIS a sitUlllioll S(,(,IllS (.0 ('xist thnt lllllkl's Y(,I')' difficult til(' liSP of 
1111) hlnnkpt m('thod oj' dC':diug- with till' pl'Ohl(,1l1. Thl' s(ll('niulII 
ront en t 01' tllC' soils g-rHd('s imp(')'('cptilll,\' I'J'(JJll q UII Ili ili(\s PI,()(It/('il1~ 
no loxic' y(,~l'tnti()H to <1unnti[.i<'s wbieli IIlnkC' SO/liP \'Ill'il'til's of 
plnnts Ipthnl to !lllilllnis Hnelmost if Jlot nil 01' t.lll'lll injuJ'iolls, :-'lol'p
O\'P/', it is ill1possihl(' tll S('t nil 1lJ'i>itl'llJ')' 10\\PI' Iilllit 1'01' toxie soils 
\)PC'IIUSP thl' toxieily in y('gptnt.ioll yuriC's \\'ith tlie ('(lntt'lIt· of Il1ni('t'i:Jis 
otll('/' lIulIl s('Il'llilim, notahly 01' slIlphnt('s, lind \\it.]/ thp 1'01'111 (If 
s(lIl'lliuIII pl'ps(lnt ,fIJI. Flllt!J(,I', h)' I'PIIson Ill' titP in!l'I'llIix[.III'P oj' 
s()il-JlJ'()du('in~ /'O/'Iltllt.iolls ill (;11(' dC'n'lopnH'nt of' the soil or b)' \\'inel 
:lnd wlllpl'l'I'osion, the' soils lin' YllJ'i:thlp to n dpgl'('('. 

It S('('IlIS witolly illljll':H'tieul to look j'OI'Wlll'e! t,ll n slllll'p d('lil1litution 
oj' toxic /'1'O1ll nontoxi(' tll'P:lS. 1':\'('11 \\'('I'P ,.;lll'li n (/C'finitioll possible" 
it S(>(,IIlS C'I('lll' thu I till' UI'PIIS of soilllllll'(' Of' I('ss Sl'I'iow;]y :1I1'('C't.Pd HI'l' 
so gl'PHt tllnt no utt('lIlpt to "ithell'n\\, sUl'h nl'PHS I'r(lm nll :I~J'i('lrlllll'nl 
usp ('()uld lw SlIc('('ssful ('\,('11 \\,('1'(, it d('sil'nbll', If w(' neld to thi~ 
C'xtpllsiv(' dt'lllon,.;tr:lIpd tot:ll aCI'('ul!;t' thn I whi<"ll, I'I'OIl1 I!;polol!;i(' lIl' 

otllPl' ~)'()ullds, llltly ht' ('xpl'c'lC'd to b'p founel :1I1'('('«'d. it SPl:IIlS p~'id('nt 
tllnt ('cJl1lpl('tp withdl'nwnl (I/' I·lips(' lunels is Iwt pl'u('ticul. 

It; SPl'JJl::. to lw ('\'idpnt hom the' linIn so 1'111' ('oIIP('tl'(1 thnt il'l'igntioll 
proyicl('s II 1111':111:; of [o\\'C'l'ing th(' s('h'l1iull1 ('onl·PIlI of :;oils, if' it ],p of 
PI'OPN (.Yf)(, , lind IIIHl(,I' ('PI'tnin ('ondiliolis d('('I'PHs('s tli(' nbsol'ption of 
~elellillm b)" plants ('ypII l)(ll'ol'(' Hn~' s(,lIsihl(' 1'('1110\,:t1 IlllS 0('('111'1'('<1, 

Jt is not (,(,I'tninly blOwn witl'tliPI' t.llis ('II'('('t is shown by "s\\'P('t" 
\\'atpl', iJ'J'il!;ntiOli, t.1H'r('/'ol'('. oll'('I'S II I'PIIH'diul 1I1('I1SIII'(' ",fIN(, it ('Hn 
lw nppliNi. . TIll' i'I'IH'lioll ul' tlH' 1ll0)'P lti~ltly solt'nil'(,I'ous :In'n wliic'h 
is possihll' or ilTi).;Htion is Iml minute', 11'1)(, gJ'C':!I('I' POl'tiOIl or tlli:; 
soil !lIUS! b(' us('(1 in otli('1' \\'I1Y:;, '1'11(\ liistol'Y of tl/(, IIl'pllS Illost. 
nfl'C'('tl'cI S(,C'IIlS to indi('at(' t1lt1t' eI('spi(I' thp l()s~('s illcul'I'pd. d\l(' to 
toxif' \·('~('[,ut.ion, sto('k l'IIisin~ (':til 1)(' und 11lI'; 1)('('11 (,Ill'l'i('d 011 pl'Olit
11.1>1)', "\lso, tlH' history or tIll' ).;1'(':1(('1' portion oJ th(' :lI'l'IIS in "hi!'l) 
the' P)'('SC'I1('(' of spl('nilllll lin:; hN'n d('llIoll:;II'utpd indi(,:ltl's lilul ~('nt'1'1i1 
ra)'min).; 0jl(\I'U liolls UI'(' (':I l'I'ipd oil undpl' S('\'('I'(I hn lid i('11 P~ rrulll ('IIU~('S 
OtlIP)' li111111 tlip (In'S('II('(' of ,;('IC'nilllll, \\"11('11 hi~I"~' sl'Il'llil'('I'oUS :.;oils 
d('C')'C'flS(' yi('lds or (,I'Ops nnd ).;l'Owtlt or nnilllnl:;, :Ind P]'('\'('llt t11C'il' rull 
IIt;ilizatioll for food 01' POW('I', it would nppPHI' thllt S\I('c'p:'\sl'ul ('ompcti
lion in Lito OPPIl lllHl'ket hecoll1o,; doubtful. 'I'll(' ,.;illlpl('st !lo,;sil>lt' 
solution 01' tIl(' disposition of tlll's(' 1:lIlds would t.ht'I'p(,oI'P S('(,111 to 
lit' tlH'il' ).;l'udul11 !'('Y('I'sioll to )'HIl).;!', 

It must" ItOW('\'C')', h(' point,cd out t.hll f s('knilllllis not tltp only 
('IlIlS(\ 01' ('ol'n/,w trouble Oil 1'11It).;(' ()I' I'llI'm, \\'ltilp it S(,(,IIlS C'!l'III' LIt:it 

http:1I1'('C't.Pd


7n TECHNICAL BFlAJETIN ,i30, r. S. DEP'r. OF AGRlCl.'IJl"eRE 

selenium in forl1fre is the soil', 01' in S01110 cnse:; perhaps the mnjol', 
('Huse of certnin IUlim1l1 losses, it is by IlO DlC'lIllS the C!lllse of I1IJ Rlleh 
losses. ,\Yit!tout intrnding to dispute the sol1ltion oj' the prohlrlll of 
stoek losses from rnyll'ss ~()ldenJ'od, 11lTh'ed nt by Couch ((1), it s(,pms 
wholly (Jl'Obu ble to the writer that loco disens(' is nlso prod u('NI b~' 
orgnnic eompounds secJ't'ted by eertnin plnnts. Spe('inl nttention is 
directed to the presence of selenium in cl'llzyweed lOJ'ytl'opis lambe/iiil 
:;hown in tn.bles 1 nnd 2. The constituent of this plnnt which is 
responsible for the den'lopnlC'nt of locoism, OJ' one oj' its fnt'I11S, in 
auimuls hns hel'll found by ('oLleh (5) to be a nitrogeno1ls orga.ni(' 
substnnC'e. SinC'(\ sell'llium Wit;:; present in mlllly of the snmplrs of' 
(,1'I1ZYWeNl exnminc(l, it wus of ('onsidrl'l1hl(l intl'I'(';:;t to dch'l'llIillP 
whetJl('I' this toxic suhstnll('e is nlso s('1 pnifl'l'o us, A sample of t1](' 
toxill tlln.t· hnd pl'Cld IH'pci hl('oislll in ('nts. Sll bmi ttl'd by ('ou('h, was 
eXllluinl'(1 nnd found to 1)(' wholly free fJ'om s(,lrllium, It thus npP('I11'S 
thnt pin.nts toxiC' frolll se[(lHi UllI mny nlso be toxic for ot;hel' 1'(lIlSonS, 
nnd, thPI'('fOl'e, in srlcnif('J'ous Ill'ens be doubly danw'l'Ous, 'I'll(' 
problems oj' fOl'nge poisoning nre by no 111l'l1111; to be. wholly sol\'pd 
us 11. l'l'suIt of findill~ sdt'nium in ccrtain soils, 

'l'1l(' l'enH'ciinl meI1S11J'e suggested by the work of IIurd-KnlTol' (lUi, 
the nddition of sulphuJ' 01' of sulphn.tes to the soils, \I'hile prl'lmps 
p[)'o('tivp illld ('eltnilll~' Hmeliornting, is not pl'neti(,fLI in soib, of low 
ntlul', Tlw f'O::;t :::et'ms pl'Ohihitiyl', find the dntn. indicnt(' tlmt ill 
('ertnin nl'PIiS tl](' qunntity oj' sulphntes all'(,Hd~' pl'pst'nt is \'t'I'~' gn'nt. 
.\.1: filly rnip, \\"11('1'(' tht' sulphntl's nl'P flhundnnt tIl(' IUltlll'U1 \'p~etati(J1l 
il-l s('nnt~', nnd thp plnnt n:-lsoeiutiolls eOIl;:;ist, llll'~ol~' of Ilonfol'agp plunt:-l, 
The wl'itpr 1ws dp\·()ted 1l1lwh tllougllt t.o this pl'ohlrlll Ilnd III Pl'psPllt 
is of tIl(' opinion tllll! nothing "llOlIld 1)(\ dOlle Herc'ding t.ht' Jnnd" 
cliI'P('tl)" c1xc'ppt to HS(,(ll'tnin tIl(' 11I'(,HS nir('ctl'd, the de~l'ee of loxi('it~·, 
nnd t.he plant sp('('ips most dnngPl'ous to nnillllll lift>. 'I.'bp lI~PJ'S or 
the lund llI!1y thplI l1lol'e in('llilFC'nt,ly Ildnpt thl'ir [H'O(,l'<iUI't'8 to tlw 
Cil'f'uIllStlUH'('S. In SOIll!' ('USC'S It: would S('l'lll thnt much Joss C'ould 
bp u\'oided h~' su('h sill1ph' PI'!J('pdlll'C'S liS Pl'ndientioll of plunls of tllP 
highly IIhsof'iH'n! tYfW, OJ' h)- H\'oiding do;;p pnstul'n~(' or Sell'lIirl't'lius 
1lI'(\HS \\'11\'11. el'lldi('utioll is ill-IHh·isl'd 01' impo8sihle. 'l'hi;; IllS! pro
codul'e P\'idc'lltl~' fH'l'l1lits the nnilllnl8 t() f)J'otN't LhpIllSl'l\'P$, 

XevPI,the]c'ss, it is lllujpsil'uble to lose sight of possiblp hUlllun inju!'y 
as Il. result of IllU!'kC'tillg fond::; or toxic qunlity, A I'p('pnt [lubli('ution 
by )'lunl-ld1 2 hus d(,lllOll;:;tl'Htrd thnt thl' pl'pyioliS ('stimnt(' (21 of fou!' 
purts of sP](,lliUIll PPI' million II" n tolt'I'uIH'r limit ill foods!llfrs for 
low(']' animuls is not Cnl' f!'olll tIl(' Illl1l'k, lIIt.hough it S(,(,IllS pl'o!Jnble 
t,lw.t thl'('p pH!'ts [lPI' l11il1ioll is II snfl'I' figul'P. It would IlpfH'UI' ihnt a 
satisfn<'tol'Y solution of (11(' hU111111l sidC' of the pl'Ol>l('111 would 1)(' 
Jound \\'Pl'l' tIl(' I11Htt('J' to 1)(1 bl'OughL under tht' ('olltl'Ol of thl' l'l1itpd 
State's Food lind DI'lIg' .Administl'll.tioll, I\'hil'h nt [ll'l'sc'nt, hus no jul'is
di('Lion. ('nder this ('ollil'(ll fo()dst,uf),s (,()Ilt!linill~ qllllllti!i('s o/' 
l-lril'niulll /J(''iOlHl nllY ('stnbli"hpd tolNIIIW(' limit would 1)(' di\'('I,tC'd t·o 
nonfood utiiizlltioll,' 

W11nt!'\·('/, ht' t1l(' lIItinlll tp disposition of Llll' 1)1'o1>lpl11 of u tilizlI tiol1 
of ,wIPnifC'l'olis Il1nds, (hp dpsil'Hhili(;y of drlinil,('ly IO(,Hting 1111 H!.'ll'llif'
(,I'OUS lIJ'('itS h<'('ollH'S inc'I'pfl.singlr in\pol'tnnt. l{';'oll1llnliln1>ll' dntll il 

J .\[e!>,,:!.!., II. I':., Ih;\"A:>'r;Y, flo ,\1., nn<i Kr:~~a:IJY, ,\1. 11.. TOXIC'ITY (H' f'()"U ro!>TAI!>IS', Sr:II.'1I \1 
AS SIIOW!> JlI' IT" B.·.·V,C·T ON THB 1t.IT. I'.;: Il('pt. AgrL Tel'h. lIul1 5:14.2(\ pp., lIltls lIIall 
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is rielll' thnt whcreyer Cl'ctnceous shnles nrc n source of soil mnt('rinl, 
selenium is It soil component;, but whcthel' in seriolls qunntity ('1111 

only lw nS(,(,l'Lnil1('d by ('xnminntion, Thnt in some arells eertnin of 
tlH''s(' fOl'mntions lu'e 'ossentilllly free from s(·j('ni 11m is eq unlIy clN\I', 
\\llethel' the'Y 111'(' nbntYs so remnins to be det('rl1lined, TIH' fllct thnl, 
these s1lnl('s ill'{l by no illelllls confined to the Fnited Stntes mnkes tlw 
pl'oblem one of ,,:orl<1-l\'ide importnl1ee, 

X 0 sn tisfn<'tolT e\'idence is ns yet nvniln ble with l'ef('rence to the 
possible benC'(] ('(,ilt, e(feets 01' seleliium, in ycry smnll nmounts, upon 
('ith('r plunt or BnilTlnl metnholism, Investlgntion nlong this line 
should be pm'suN/. 

l~,'id('rH'el is II "niln hl(' showing thnt, the soils of selenif('rolls Hr(,IUl 
coninin otl!or' 11'11('(' ('1l'/lI('nts to Ynl'~'iJlg degrees, Whnt hem'ing tlte 
mutunl /'pnetiol1s of th('sl' mny hnye Oil plnnt gl'OWUl nnd ('omposition 
IS 11 prohll'1lI of tllP liI'Bt 1l1llgnitudl', 

SUMMARY 

The existerwe of In/'g(' n.l'(,I1S of IlInd contllining sufficient s(llC'nium 
to p!'odu('(' toxic n'gNn lion hus b('cn d(,Il1onstl'lltcd in nil' nr'Nt su/'
/'oUlI(]ing tilt' BJllek Hills, in w('sterll ('0101'11<10, in portions oj' t.ilt' 
\"Id]P~·s of tht' l '11 ('Olll pnhg'/'C', Gunnison, nnd ('oloJ'lldo Hi n'/'s, in n, 

pOl'tioH of \\'('stp/'n KnnSl1s, nud ill ('p/'tnin pO/'Liolls of l'.lontunll, 
'I'ht· dntH show thn.t in th('se s(lIeniJ'(,I'IlIiS ill'PHS not nIl tIt(' ypg'otn

Liunis loxic' lind Uillt thp dpgno!, of' t!Jxi('it~~ \'lIl'ies within wide limils 
1'01' giY<>n plnnt,s, ("'('Il 1'01' soils of simillll' splpniull1 ('ont'('nt, IIlld Illso 
fol' difl'(,l'pnt. plHlltS lIpoll t,lIp sUlJJe soil. 

Additionnl pddp/U'(' shows thnt. iJ'l'ig'n.t,joIl, with lllldp/'d,'uillllg'O, 
tt·/Ilb.; to diminish titP spl('nium eOl1t.(,lIt 01' tllC' soil, H,nd, iJ' tllp il'l'igll
tion WI1 1('/' ('olltllillS sl11phn.tps, diminisitos I,hp selpnillm eontellt of till' 
,'pgpt,n tioll. 

Du tn 11/'(' pf'('s('nLNI t.hnt indi('ntt' n. (-Ios(' /'('In,t;ionship bptween (lip 
s('Il'lliulI1 ('onU'nt of soil and 01' the soil PIlI'PIlL IJJntprilll. TIIC' pnl'l'nl; 
1I1l1ip/'iul so fill' dPlllollstl.'llLNI flS pl'oducing I;oxi(' soils upp('nr's to 1)(\ 
limit<'d 1;0 tIll' low('[' pOl'tion of thp Pip/,!,(' nnd tlH' UPPPI' portion of 
tIl(' Sin 1"'11/'11 fOl'lnn lions nnd th(' ('oJ'/'pspond ing C'I'(~I H(,(,O us f'Ol'llll1 tiollH 
llHm('d ()11H'/'\\'is(~, I I iR not; nss('l't('d thnt j,oxie conditions [1/'(1 IimiL('(1
(;() th('s(' f01'1/l11 tions, 

Thl' UJwlyti(,1I1 dntll, ns w('H flS fi('ld OhS(1I'\'llt.ions, show no rioRe 
I'('intiollship bplw('ell Ih(' qUflntit.y of' sel('llitlll1 in tIl(' soil nnd LhnL 
absorlJ(\d hy indh'idllnl Hl(,IIIIH'/'S of' 1.111' SIIIII(, plllnt sp('('ies. The 
/'('sults of ('XII minn Lioll inc/iell 1.(' t1111 I~ tll(' "II I'ill lions found II 1'(' owing 
only in pH!'! [,0 RuJphnte ynrin.tions ill the' soil solutioll lind point to I,h(l 
inlllf('/H'e of oth(lf' Hoil ('ompon(,lIl,s ns w('11 liS to tIl(' pxistprH'p of' [;hl'
s(llC'niUlIl ill .Iill'('/'(Inl fOl'llIS, 
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