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INTRODUCTION 

Although the pt'esent report is the fifth of a set'ies presented by the 
Dhrision of Soil Chemistry and l:>hysics, it Seems desirable to give a 
brief outline of fundamentals by way of introduction. 

For many years there hus been known and described [I. livestock 
disorder that OCcurS in the semiarid Great Plains of the Unitecl States. 
This disorder is known on the Plains as alkali disease, a misnomer 
applied by early settlers who attributed the trouble to alkali (high
salt) water. The disorder is now known to be selenium poisoning and 
is caused by the ingestion of vegetation thut has absorbed this toxic 
element from the soil. There are two types of poisoning caused by 
seleniferous vegetation. One is a chronic malady, and in horses and 
cattle it manifests itself clinically by an alt~ration in t~le gr.owth of 
hoofs and the loss of hair. Thel'(~ at'e yanous gradatlOns 111 these 
conditions. In seYero cases the coat is bad, the tail is nude and often 
sore at the tip, the hoofs are malformed, followed eventually by a 
sloughing off of the old hoofs. Extl'eme emaciution is also common. 
The animal either dies or is permanently impaired. The other type 
of poisoning is acute, and the animal dh's in a few hours to a few 
days after ingestion of the toxic ve~etft,tion. 

The chronic eondition is caused by the daily ingestion of small 
amounts of selenium, whieh may be present in cereals, grasses, and 
other forage plants. TIl(' acute poisoning is the result of ingesting 
larger amounts of selenium, which is present in the so-culled indicator 
01' converter plants such as Astragalus pectinatu8, (Hoole) Dougl., 
A. racemosus PUl'sh, A. bisulcatus CHook.) A. Gray, A. ca-rolini.a,'lw"s L" 
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A. gl'ayii, Sta'llle7jn pinnatcL (PlIl'sh) Britton, 8. bipin'llata Green(', 
A]Jlopnp]Jus fl'emonti A. Gru,y, and Aster pal'ryi A. Gray. An Asim
{Jalu8 -race1n08118 plant was fOllnd thnt conlained ]4,020 p. p. m. of 
seknium on all flil' dry basis (24·).1 In l11flllY insinnC'('s 0\,('1.' 50 per
cent of a herd of animals 1HlV(' dicd on'r a lwriod oj' a few clays whcn 
tukcn into un Ulwxpeeiedly toxic !1I'(ln. 

It hilS beell found thnt relatively smull nmotlllis of sell'nium tnkpll 
dail)T disturb tl)(' physiolog-icn 1 p1'oeessps. Rn is 011 11.11 adpq Ufl it' di(,t 
that wns prcparpd to ('ontain (j p. p. m. of sd(,lIium, by thp incorpol'fl.
tion of st'knjfprow; (,pr(,llls, W('J'P found to hp considerably Iwlow 
normnl in \n'ig-ht, and the lllimber of young- bOI']] nnd tIl(' p('r{'('nlage 
rparN.l w('!'(' )Pss tlwn normal. A similar di('t {'ontaining- :3 p. p. m. 
of spjpniuIU had a sligh t ('{reel OJ) l'l'prod llelion, althoug-h g-rowth '\'as 
nppm'Plltly normal (S5). It hns bp('n found thnt di(,ts contnining 
morp tllnn 10 p. p. m. of selPniulll causpcl U I'('strietion of g-rowth nne! 
food consumption in rnls mal thnt dipts cOlltnilling- fj p. p. m. prl'
n'ntpd 1101'm:11 g-rowth (17'). It has hl'('n report('d thnt (1H' hatchability 
of chicken eggs npP(',u'('(1 to 1)(' slig-htl)T rcdll('pd \\'h(,11 tlH' laying- ration 
indud('d slIIficipnt splpnifl'rous grain to han' a seknium ('onil'nt 'of 
op. p, m. nlld IWCnl11(' zero wk'; the splpllium ('011tent was 10 p. p. m. 
qJ). Two t)'pical cases of chronic sl'lpniulll poisoning- 'VP1'r prodllcpd 
in n g-roup of fivp hog-s maintain('(l on a <lit'! of ('ol'n ('ontaining- ] 0 
p. p. m. of srleniuIl1. ,Vith u, similnr did of corn containing 5 p. p. m. 
of selenjum 110 s,Ympt(;.:ns WPl'e produced in thr five' hog-s used ( 4,n. 

During field studi(\s in afl'ectrd areas thr authors haY(' ohsrl'n'd 
seknizecl animals suffering- \TariOlls gradations of nffliction: Pigs tllll t 
w('rp neurl.\7 hn.irkss from ing-ostion of toxie g-rnin, hors('s without tail 
OJ' mtlnp nnd with deformed hoofs, cows with poor conts and loos(' 
hoofs, nnd hulls impo(pnt. from ('o11s111ning spll'niferous forngp. Thesl' 
symptoms :l1'e accompani('(l by a poor geTH'l'lll condition of the nffpet('(l 
nnimnls. It was fOl!nd tllllt 011 somr fnrms it wus Twcpssary to PUi'

chasr ('~g-s for setting, becausp thp C'ggs from tllr fnnll flock would not 
hatdl. 
~lnny farmcl's :11'e fml1iliar with seleniferous (alkaliC'd) grain, and 

they US(' variout; methods Lo circuJllvent its toxicit.v. 80n1(' sell thpir 
gmlll nnd buy good g-rain fm' fepding-, others k110\\- "Thich fields of their 
fu,nll produce toxic gmill and which produce good gmin, anel otllPrs 
are nble to fccd a mixtul'(' of tllcir g-min with g-ood gmin ohtainpd (1Isp
where. 'l'hC'se and otll('r similnl' I11ctbods al'p uspd to k('C'p tll(' sell'
nium contcnt of the dirt low pnollg-h so that it dops not causp yjsihIP 
trouble. 

In previolls bulletins U, /;, 9, iJ5) til(' authOr>; ha,-p 1'Pportecl tilt' 
progr0ss of the location find ddimitntion of splrnif('rollS HI'eas, iogdher 
with cOllsidembk other data g-nillPd in tll(' surny work. A sell'
niferous nrca is definNl ns an art'a in which nt It'nst SOI11(' of tll(' vegda
tion is toxic from selenium. During- tlH'Sl' SUITPYS two g-uides have 
\)('el\ fOllnd that g-J'(latly fa.cilitat(' th(' work. A g-reat majority of tlll' 
sl'leniferous soils u,re d('rivpd from Crptnc('ous sl'(linH'nts and, thprC'
fore, geologic maps n.id in the' loca.tion of fu·pas. FUl'tlH'r, it has hpP11 
found tha.t cprtain specips of Astragal'U.8 nnc! othe]' plants occur (1111)' 
on these se!cnifpl'ous soils (29), 

Bec!l.use of numerous inquiri{'s eoncc'rnillg- till' hpu,lth hazards in
curred by ppoplc outsidt' of seleniferous l1J'ens and relative to some 

IItalic numbers in parentilCs,'s rrier to Lill'rnlurl' Citell. p. Oi. 
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semipopular publications of the alarmist type, it seemed of para
mount importance to determine to what extent foodstuffs which may 
come into the markets are likely to contain selenium. This bulletin 
is therefore devoted primarily to a survey of the grain crops of areas 
known to be seleniferous. In order to nULk(· this survey comprehen
sive, numerous samples of grain from widely different sources were 
collected. and were suppll'mented by samples furnished by the Food 
and Drug Administration and the General Mills 00., Inc. 

In addition to the study of commercial foodstuffs a reconnaissance 
survey was made in parts of Alberta; Saskatchewa,ll, and 11anitoba, 
Oanada" ILt the request of Deall L. E. Kirk, of the University of 
Saskatchewan, Saskatoon, and this survey was continued into a 
portion of North Dakota. There arC' also included a number of 
miscellaneous dn.ta bearing on the genernl problem. 

The meLhods of analysis used to determinl' the selenium content of 
the various materials reported in this bulletin have been previollsly 
described (43, 51, 54,), The analysis or nn grain samples in this', 
bulletin was completed by ),Ilu'ch I, 1939. 'fhe elapsed time between: 

~ 	 the first samples analyzed and the completion of the datIL was insuf
ficient, in the opinion of the uuthors, to affect the relative selenium 
contents of the sampl('s (33). 

RECE~T LITERATURE 

'fhe gren.t number of ul'tides on tIl(' relation of selenium in soils to 
vegetation and 11.nimals unCI on related topics is proof of the active 
interest ('1' workers in 1l1nny fields. In thr bulletins of this series 
(4, 5, 9, 55) there has been ;m 11.ttempt to tuke note of ull the recent 
work on this general subject either in the text as the occasion arose or 
in tL section specific11.lly devoted to the purpose. There follow;; ft, 

brief review of snch articles 11.s h11.Vl' comp to the writers' attention 
since the fourth bulletin (55) of this serips was "Tittcn. 

Horn's Illodifieation (21) of the eoch·ine sulfate reaction for the 
detection of selenium hns been applied to titt' qunntitntive determina
tion of minute amounts of selenium ill Hnimal tissues nnd feces by 
Gortner and Lewis (19). The cnl't'fully dpvdoped color is tested for 
light transmission by a photometer nncl compnred with curves de
termined by measuring light transmission of solutions of known 
selenium content. The codeine sulf11.tt' l'L'netiQll has been applied by 
Dnvidson (11) to the qunntitative ckterminn.tion of sdenium in 
plant materials. 

Curl and Osborn (10) found thnt the digestion tcmperatul't', nfter 
the rapid initial reaction h11.s slowed down, need not be carefully con
trolled in the Williams anel Lakin method of nitric-sulfuric acid di
gestion of organic. 1l1ILtel'inl (54,) provided 0.5 gm. of mercuric oxide 
is added to the sample. They also found thnt the lise of starch 
indicator in the volHll1c)tric detel'lnina.tion of selenium by reduction of' 
selenious acid by tf:,usnlfnte W11.s sntisfactory for amounts of selenium. 
above 5 gamma. 

The investigation of s('lenium in ::Mexico and especinlly of the~ di's:.
order known as sl)lilllfl,n disease (6) was made possible by the assistunce 
of Dr. Jose Figueroa. TIH' inn~stigution of soliman disense has been 
continued hy Figueroa. (13). The toxic land is that overflowed by a 
stre11.m polluted with mine wastes. Animals fed the forage from this 

http:sulf11.tt
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flood plain develop chronic selenium poisoning. Chickpns are badly 
affected by the grain. People living soIrly on the pl'odllcr of the arpa, 
in some cases, develop nail trouble similar to til(' hoof disorder of 
seIenized animals. Till' landowners in th(' nn'a, awnre of tl10 dnng(\j' 
of consuming 01' of feeding their unimals tIll' products of their 1'nl'I11::-:, 
find it expedipnt to sell their crops and buy food from ollb;idp the 111'('a , 

It lws been reported previollsly that. selena te toxicity is Irssenecl by 
inereasing the sulfate supply (22) and thnt the soil colloi(l hns Vel)' 
little efl'eet 1m selenn,te toxicity (18). Ciile alld Lakin Imye madr (,Olll

pnl'ntiyp stlHlies on the eHect of soil conoid::; on selenite nnd selellate 
toxicity.2 Their experiments sho\v clead.\- thnt soil colloids IHwe 
n marked effe('t OIl the n,vailability or toxicit.\- of the selenite ion; I.hnt 
the efl'eet varies \vith the kind of colloid; nnd that toxicity of the sele
nite ion is not nffecLed by the sulfate suppl.\-, jH'oyided sufficient sllifate 
is avnilable for maximum growth. '1'his is in lllnrkecl contmst to the 
selenn te toxieit.y that. was materially lessl'llr<[ by incrensing the sulfn Le 
supply and wns but little ull'e('ted hy the soil colloid. Both whent und 
millet whe11 injured by sodium selellite, seellled a little darker green 
tbnn 1101'11111,1. Wheat" showed un ivory-white chlorosis nnd millet 
mOt'e 01' less yellowing from selennte inj'ury, 'When milh>t is inj ured 
by selellnle the selellilllH ('on tent of the tops is greater thun that of the 
l'(')()ts, but whell injuretl by selenites the s('ll'niulll is found pr('ponder
nil t 1\' in th(' roo ts. 

"Tes tfnlI nnd Smith C4[J) studied tlw sl'pnrntioll of seleniulll fl'Olll 
proteins. TIley found tlmt the sdeniulll thllt l1ntU1'nlly occurs in 
g-rnin protein can 1)(' l'('tnoyed qUHntitati\'el.\- und('t' suitable ('onditions 
with bromine in hydrobromic ncid or with hydrogen peroxide. '}'hese 
t'l'ng('n ts nppnrc'n tly cn llspd no gross hydrol.\'sis of the protein nor its 
e1i::-:in tegra tion, ThCl'e is i:iOll1e possibility thn t. it· is nccompn lli('d by 
the n~lll()\'n.l of n ('ertnin fl'netion of nitrogen nnd sulfur. 

'1'he nsnilnbility of lln turnll)T occurriJlg selenium to plnn (s wns 
studied hy Olson and ~l()XOll (37). They nllnlned six soils frol11 sdelli
fcrous fHl'lll~ for wn,(el'-soluhle, Hcid-soluble: organic, nnd tot:)l selt'
niulll, nnd for totnl nnd \\'Mer-soluble sulfur. In the six soils thnt 
th(\y usrd tlJ(' availability of tlll' selt'nium depended upon tIle wntel'
solllhie selenium, which ill turn seemed to be deprn<ienl upon, 01' 

cOlwlu teel with, till' nmount of organic selenium in the soil. Xeithet' 
Oil' wnler-soluhle 1101' tolnl sulfur seemed to be significant in deter
mining the avnilahility of selenium to plnnts in natlll'n.1ly sdelliferous 
soil. 

The loss of selenium by gmin e1uring stOl':lg'e WflS sludied by ~loxoll 
11m[ Rhinn (33). The loss wns very npPl'eci:tble, ren('lIing n. mnxilllum 
of 7'2,7 pel'('ent, in n sample of b:trley. This is l'cpOl'ted to be in :lgree
men t with fn,nnel's who sLate thnt old !!l'ft in is 1(,ss toxic thnn new. 

OlsolJ (S6) foulHl thnt the selenium'ill spl'Outing grnin monel into 
t he roots alld stems. 

Trelel1sE' nnd '1'1'ele:lse (46) hnve COlltillUp<1 the sludy of s('leniulll ns 
it stimulating or possibly essential element for indic'ntor plnnls (J J, 
In sand nnd solution cultures it W1IS found thnt selenillm, ns selenite, 
in cOJ1centrntiol1s from 1 to 27 p. p, m. lwei n proJlOullced stimulnting 
cfrect 011 the growth of Astragalus rac('mOS!l,~ tlnd A, pattfl'80ni A, Gray. 
A. raCetn08u8 tolerated nbout ]0 times tlH:' concelltrnliOll of selenite 

"1 OUfE, P. J..I" Rllll r.JAKIX, H. W", TIlE ISJ.'r.V":xCIo: OJ.' sorr. COJ.LOIW; OX THE TOXICITIES. OJ.' SODIP~I SELE
NAn: ,\);D SODIUM SELENITE ~'OIt lIJI.L~:T. Soil Sri. Soc. A IIIrr. J'ror, 3: 92-113. lQ38. I:\limrographcd.j 
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that can be withstood by wheat and buckwheat. The accumulation 
of selenium by A. racemusus was directly related to the concentration 
of selenium and inversely related to that of sulfur in the culture 
solution. A. 1'acemosus and A. cl'assicarp1.l,S Nutt. were grown in 
water cultures with selenium, as selenite, in concentrations of from °to f} p. p. m. (50). A. l'acemosus was stimulated by the selenium . 

. In contrast, A. cl'assica.rplls was poisoned by selenium, being severely 
injured by a concentration as low as 0.33 p. p. m. (as selenite). The 
greenhouse tests of growth in artificial media confirmed field observl1
tions in showing a physiological differentiation of Astr'agalus species: 
into two groups-those which seem to require selenium for their
development and those which do not utilize selenium. 

Perkins and King (38) reported that applications of selenium to. 
Derby soil up to 2.5 p. p. m. stimulated the spring growth 1111(1 harvest 
weight of Tenmarq wheat. 

The absorption of selenium by tobucco and soybeans was studied 
by Martin and Trelease (26). Stunting was the only symptom of 
selenium injury unifonnly developed by tobacco. Boybean plants 
exhibited root lesions und stem intumescences, not previously de
scribed as symptoms of selenium injury, in addition to the usual 
stunting and chlorosis found in other plants. 

Hm:d-Ku,rrer (23) found that within limits the absorption of the 
selenium of sodium selenate varies directly with the amount available 
to the plant und inversely with the concentration of sulfate. Even 
excess sulfate did not entirely prevent the absorption of selenium. 
The data also showed that the amount of selenium that wheat plants 
can contain without visible injury depends upon their sulfur content. 
When the sulfur content was high, 700 p. p. m. of sel€.nium in the 
tissues produced no visible injury; when it was low, the plants were 
chlorotic with about one-third of this amount of selenium. 

Mason and Phillis (27, 89) found that cotton plants could be ren
dered toxic to cotton stainers (Dysdercu,s howardi Ballou) and pink 
bollworm (Platyedia gossypiella Saund.) by adding sodium selenate to 
sand cultures. Five goups of plants receiving 0, 5, 10, 20, and 50 
p. p. lll. of seleniulll, respectively, were used. Injury to the cotton 
plants OCCUlTed in the groups receivi1)g 20 and 50 p. p. m. of selenium. 
When fed on green cotton bolls from the 10, 20, and 50 p. p. m. of 
selenium groups, cotton stainers of the fourth and fifth nymphal 
stages died in 3 weeks, whereas 60 percent of those fed 011 green bolls 
receiving 5 p. p. m. of selenium died. A marked reduction of damaged 
loculi was observed in seleniferous cotton plants exposed to bollworm 
attack. Phillis and Mason (40) later observed similar results with 
cotton grown in field plots in which 4, 12t and 24 pounds of sodium 
selenate to the acre were used. 

Thc industrial hazard of selenium has been studied by Dudley (12), 
who discusses the dangers of dust, Yapor, and gas in industrial ma
terials and gives methods of analysis for these materials, He reports 
that normal human urine does not contain selenium. This is not 
the experience of the authors. Selenium in readily detectable 
amounts has been found in nIl norlllal urine samples examined (see 
table 9). . 

Wright (56) found that soclimll selenite and selenate inhibit the 
oxygen consumption in yitro of liver, kidney, brain, lllUSe1c, and 
tumor sliee$. Selenite-poisoned tissues al'£ not able to o:-..idize glucose 

~ .. : 
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'01' succinic, lactic, pyruvic, or citric acids, but rapidly oxidize p
phenylenediamine.

"\VestfaU, Stohlman, and Smith studied the placental transmission 
·of selenium (50). Selenium is transmissible through the placenta to 
the mammalian fetus whether fed as inorganic or ns Eaturnlly occur
ring organie food selenium. :More seleniulll is stored in the. fetw:; 
when the diet of t.he mother contains naturally occurring organic 
food selenium than when it contains sodium selenite. Deformities 
such as lw.ve been described in chick embryos (14, 15, 16) produced by 
:selenium were not seen in any of the fetuses of rnts or cats used in 
the present rxperiments. . 

Smith, Westfall, nnd Stohlman (45) report that the excretion level 
of seleniulll in the urine is higher in animals chronica11y poisoned with 
inorganic selenium than when similarly poisoned with naturnlly 
oceurring organic selenium. There is a far greater reten tion of selen
ium in the tissues of animals chronically poisoned. with naturally 
occurring organic selenium than with inorganic selenium. 'rh(' 
selenium stored in the tissues in the course of chrollie poisoning with 
organic selenium is, for the most paTt, in protein combina,tions. A 
small amount, probabl)' representing the end product or products of 
its metabolism, is nonprotein. The urinary selenium in all cases is 
reco\'eritble qllnntitativel)' by simple distillation with n mixture of 
bromine, hydrobromic acid, amL sulfuric ncid. Little, if nny, of the 
urinary selenium is in volntile form. Little, if Ilny, illorgnnie selenium 
is demonstmble in animals chronicnlly poisoned with orgnnic selenium. 

:'IIoxon (31) reported thnt [) p. p. m. of arsenic. as sodium nrsenitr in 
;the drinkillg water of rats appeared to p,·e\·enti tht' chnrac.teristic 
symptoms of selenium poisoning of ritts, including thr prevention of 
liver dnmage when the dit't contained as much ns 15 p. p. lll. of selt'niul1l 
from natllrnlly selelliferous g,'ain. It nppenrs that. nrsellle is effective 
Jlgninst. ino"ganie s,:lenium nlso. 

:Miller nnd Schoening (So) were nble to produce clinical s)'mptoms 
simila,' to thosr seen ill nntnrnl cnses of chronic selenium poisoning b)T 
the nddition of sod i nm selenite to the normnl grn ill rn tion of pigs. 
The animnls lost their hair, and their hoofs begun to develop nbnor
mally. The eOlltrol pigs on the same grain to which no sodium selenite 
had been added remailled healthy. It was found that after the first 
few dnys the pigs nt(' sparillgl)~ of the grain tt-eated witb sodium 
selenite. However, nfter refusing the t.reated grnin, they would 
readily eat untren.t,ecl gmin. 

"\Viilinms, Lakin, an~L B)'ers (fj/il reported tIl(' results of n survey of 
the seleniferous arens in :'Ifontana, n. selenium suryey in :'I1<'xieo, some 
nontoxic selenifel"Ous soils of Puerto Rico. together with some mis
cellaneous dattL 

A short history and review or the work Oil tIl(' selenium problem has 
been prepared by Wi11inms (/);2). 

Hance (20) prepared n. short l"('.\·iew of tIl(' literatUl"c ou tlir selenium 
problem. He ndd!; that. no selenium WfiS founel in n largo snmple of 
humnn t(letil. ~ 

Manville (26) hns reviewecl the literature with specialnttention totlle 
public health aspect.s of tho selenium problem. 

:Moxon, Olson, Searight, and Snndals (32) investigated the Cre
taceous formations of South Dakota for selenium. They found the 
selenium content of the Dakota, Graneros, Greenhorn,' and Carlile 
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formations to be low. The Smoky Hill member of the Niobrara 
formation is high, whereas that of the Fort Hayes is low. The Sharon 
Springs member of the Pierre is directly above the Smoky Hill member 
of the Niobrara, and it is also high. The Mobridge member of the 
Pierre formation is locally high, the Sully and Virgin Creek generally 
low, and the scant information suggests that the Elk Butte is also low. 
A close relationship between the formation, type of vegetation, and 
selenium content of vegetation is fonnd to exist. 

Byers (7) reports the analyses of samples of 18 meteorites for 
s~lenium. These data, together with additional information, are 
given in tables 10 and U. 

The use of indicator plants in locating seleniferous areas has been 
reported previously (55). Beath, Gilbert, and Eppsoil (2) have classed 
as indicator plants all species of Stanleya, Aplopappus (Oonopsis) sp. 
and Xylo1'rhiza thus far studied. Only those species of Astragalus 
that occur in 5 of the 29 groups, as classified by Jones (2), were found 
to be selenium indicators. They reported that indicator plants are 
seldom found above an elevation of 8,500 feet. In a later paper 
Beath, Gilbert, and Eppson (3) presented data on the distribution of 
selenium indicators in 12 western States. Seleniferous plants were 
found on numerous geological formations from late Paleozoic to 
Quaternary in age. 

SELENIUM CONTENT OF WHEAT AND WHEAT PRODUCTS 
FROM SELENIFEROUS AREAS 

One of the tlllthors collected the samples reported in tnhle 1 by 
following the whent harvest through Colorado, Kansas, Nebraska, 
South Dakota, Wyoming, Montana, and North Dakota. The places 
of collection were in the selenifcrolls areas or, if outside the areas, 
were those places believed to handle some grain from such areas. 
Samples of wheaL were collected primarily at elevators in shipping 
centers. Wheat and wheat products were obtained from flour mills. 
Also, samples were collected from fields, storage bins on farms, and 
trucks hauling from fnrms. 

Although the numher of places where samples were collected in 
ColorD.do and Kansas compare favornbly with the other areas from 
the stnhdpoint of the amount of wheat grown on seleniferous soil, the 
number of samples is, b~T comparison, smaller than from the other 
areas. This difference is due to a deliberate change in the sampling 
program started after leaving Colorado and Kansas. 

The selenium content of the samples, together with the information 
concerning them, obtained at the time of collection, arc given in table 
1. The samples are listed under the place of collection and are from 
the 1938 harvest unless otherwise stated. If the sample WfiS grown 
elsewhere, this is noted under Remarks. The data are arranged 
alphabetically by States and by counties within a State. The samples 
collected by the Food nnd Drug Administration are reported in table 
2 and those submitted by the Genernl Mills Co., Inc., in table 3. 

http:ColorD.do


8 'TEOHNICAL BULLETIN 758, tr. S. DEPT. OF AGRIOULTURE 

TABLE I.-Selenium content of wheat and wheat l>Toducts 1 

BENT COUNT'Y, COLO. 

Lahoratory Field 
No. No. Place of collection Material Hemarks 

usSe
;i~;~ I 

-----1----1-------.1--------- ---,----------- 
p.p.m'j

B2337L••••• 5C ••.•.• Las Animus.••.••••• Winter wheaL ••.••• , 2 Irrigated.
1 	 , I 

OTERO COUNTY, COLO. 

Irrigat~d.B233Si ...•--I,E ......IFOwler.......... •• ..1 Wlnter w~eat ..... .1. 3

B233GO...... ·1A..... La Juntn............ :r.hxed wIDter and i 3 Do.


I 	 spring wheat. " 
I , 

PROWERS COUNTY, COLO. 

B233i4·· ....16B...... j Lamar...........· ..1 Winter wheat.......! 0.51 Irrigated. 


B234Ii,."..! 2.;A .....
I 

B234IS...... 26A.....
i 

B23419....... : 27A ..... 


!B2342L ..... '. 28A.....1 
B23422......: 29A..... 

I 

GOVE COUNTY, KANS. 

1 
SWH soo. 6. T. 131 Ripe wheat heads... : 

S., H. 28 W. i 
seis ~~. T. 13 S., R. WheaL............ , 

Sec. i. T. 14 S., H ......do.............. : 
,I 2iW. Ripe wheat head~ ... ;Center see. 16, T. 15S., R. 27W. 
See. 31 •. T.15 S., H. Wheat. ............. ' 

27W. 
B2343L ...... 41A.....1 Quinter••.••.•...•. ,.....do ............. ' 


B2343L.... '! 42A..... 


B23436..""I 43A.....
B2343i...... 44A..... 

B23438...... 4,5A ... .. 


B23450 ......153A..... 

B23451. ..... ' 54A..... 

B23452...... ! 54AA.. . 

B23453 ......l55A..... 
I I 

t 'j 

gr~~~~I~::=:=::::::1=:=Jg:=====:::=::::! 
Campus........ __ .I· ....do.............. ; 


f 
GRAHAM COUNTY, KANS. 

EHcornersec.I,T.1 Whentheads...... ..1 
9S.• R.23W. I I

Hill City........... WheaL............. , 


Bo!!:ue............... i.....do .............. i 

Sec.4,T.9S"R.21 '.....do .............. : 


W. : ' 

LANE COUWry. KANS. 

B2342.1......!30A..... : shields............ ..! WheaL............. ' 


:::::::::: i. :~::: ::::! ::::~~;~::~:::.:::i. :::::::::::::::.:::: i 
I . 

LOGA...'l" COUNTY, KANS. 

'.! I ' B234m...... ; I'A. NW corner sec. 1~, I Wheat .............. ' 
? I T: I~ S .. R. 35 ". . i

B23439.••.•• : 46.L •... OakleJ! .............. j.....do ............. . 


B23443... "'1: 4iA....J SW corner sec. 34, : ...do .....•• ...... 1 
, T.I3S.,R.32W. ' 

B23444...... , 4SA..... Monument.........!.....do ..............l 
B23H5.... J 49A ..... Page City................do ..............l 

B23446 ••.... 150A..... 'Vinona..................do·· ....••• ....·)1

B23447..... 5LA..... , N~~sec.34,T.14S., ......dO.............. 

R.3iW. 
I 	 ' 

2 	 IGathered in field. 

I Collected from combine in 
I field. 
, Do. 

2 	 : Gathered in field. 

t Collected from combine in 
I field. 

.51 Composite from 3 01,'\'11· 
tors. 

.51 Do.

.5 Do. 

.5 Do. 
1 ! Composite from 2 ele\·a·I tors. 

5 	 IGathered in field. 

2 	 j Composite from 2 ~le,n· 
, tors. 

i Composite from 3 ele,a· 

. tors. 

: Taken from truck in field. 


, 
0.5 : Collected at elemtor . 
•5 : Composite (rom 	 2 clem· 

tors. 

, Gathered in field. 

<.1 : C~~~.osite from 4 el~,a' 

1 

2 Composite from 3 eIeya· 
tors. 

2 Composite from 2 eleva· 
tors . 

•5: Do. 
a 	 j Representati,e of (\ freIght· 

I car shipment., 

1 Unless otherwise specified, the sample represents grain from an ele,ator or mill bin. 

http:Sec.4,T.9S"R.21


9 SELENIUM ocaUURBNCE IN CERTAIN SOILS 

TABLE l.-Selenimn rontcnt oj wheat and wheat products -Continued 

NESS COUN'I'Y, KANS. 

T,aboratory i Field ! Plnce of collection Material ~I~~ Remarks 
~o. i No. I i as So 

_____'____'_________i_________,__ 

B2:H26..•••• 33A ..•• __ 


B23427 ....._ 34"'- _____ 

B23428___ ••• 35A_.___ 

B2345~. _•• _. 60A. ___ . 

B23450_. ___ .. 61A ___ •• 


D23IHO_. __ •• 02A __ • 

B23454...... 5GA.••_._ 

D23455 57 A.• -.--. 
R23456 

58A_ ••.• _:toc~ton •....••. --....... dO•••• - .........L_2_.'-C_Ot_~_J~_r._oS_i(_e_f_ro_m__4_el_e_v_8. 


1 

D23429 .... __ i 36A 

B23430 .• __ •• : a7A 
, 

132343L ..... , aSA...
I ' 

D23432•••••• , 39A...
I 

R23433 • ....140A.-•.• 

P.-p.11I. ' 
Ulira. ___ •. _.•.. _.. Whent .• 

Arnold ___ .• _______ •. _.•_do._ .•_..•.•.••• 
HtlllSom._. __________ •____do .• _____.. ____• 

PHILUPS COUN'I'Y, KANS. 

GladO._ ••_~~=~_~-~h~a~~~~_~~_. __ ~'I 
N\YH sec. 20, '1'. 4 .~_ .. do~_ ... __ .... _"' ___ _ 

S., R. 18 ,,'. 
Phillipsburg.•.... "" .•• do ............ i 

ROOKS COUN'I'Y, KANS. 

Sec. I, 'I'. j S., R. 191 Wheat... ........... 

W. 

Sec 26 'l' 7 S H doHi S.'· ., '1 .. . ............ 

'rREGO COUNT'Y, K.\.NS. 

Sec. In, '1'.15 N., R. Wheat ....... 
23 W. 

Sec. 2-~, '1'.14 ~., n. I ....do 
23 W. t 

SC\C\~.9, '1'.13 S., n. 23 ...•do. 
' 

Wakeener· .do.... .. .. I 
Collyer..... "Ii, ...do...... I--'l 

1 j' Composite from 3 eleva· 
tors. 

.5 ' Do. 

.5 Do. 
1 

0.5 	 Collected frolll elevator. 
.5 Collected frolll combine In 

field. 
OOlllposite 	 [rom 2 cleva· 

tors. 

2 Collected frolll combine in 
ficld. 

. 5 Collected from truck infield. 

5 	 1Collected frolll combine inI Held. 
1 	 ICollected from bin on farm. 

.5 	I Collected frolll combine in 
I field..51 Composite from 4 cleva· 

tors. 
1 Composite from eleva· 

tors. 

:~~s.~~:~ 52,~~"~~~~~:\~~~'. 11 S., .. .. ._.'-_1_.!.I_C_o_J_!1_~_~e_d_fr_o_m_co_1_II_b_in_C_I_·n_d_O_•..___._.__ 

--..-.--~-.-.--.-------...--------------.----
I 

ma3SS .• __ .• j 12A .. . '1' Weskall "- ... . Winter wheaL ..... .! 
R23390A.....: 13,1. .. . . Sharon Springs. __ ..do._." .. "___ "••. l 
DZ34or.. __ .•• ! 2OA. '1 Wullacc..... ___ " '" 1 WheaL .... ___ .... 1 
D2340S.••_... 21A. • SW corner sec. 18, I Ripe wheut hcuds... j

'1'.1-1 S., R. 38 \Y. I 
B234IL •.•. : 22A NI~ corller s('r. 2i, __ .~~do~_ ... __ .... ~~. __ ~_

'e. 1-1 S., R. 38 W. 

BIG HOHN COUN'I'Y, MONT. 

B24049 .. " l.i8A. __ .1' Wyola. __ ." .. Wiut't'r wheat.. _•••. 
1324050.... 158B .........dQ ....... " ... , Spring wheat". ....1B2·t051..... 158C....I ..... dO..... . •• " Wintcr whent ... 
B24052"""115M..... Lodge Grass_ ...........do .... "... __ . 
132·1053" "--'1 15gB •• "i ... _do .••. "". __ .. ." ..do. ___ ....... " 
B2405,J. " •.. I 1590" .......do...... 
B24055." __ .. /' 1590........_do..... 
DZ405G ..... 159E.... "....do._.... 
B24059•. -_•. lGOA .... Hardin...... 
B240GO · ... "1 IGOB •••.•.•••do ___ ••. 
1324061.._ .• 1 1000""•..•..•do. 
B240G2." .... 11GOD .•.• "" __ .do._ 
B24063. __ ••. WOE .• __ .....do"... 
B24064•• __._llGOF•• _•...••do.... 
B24007.•• ___ 1601..,,". __ ••do ...• 

254656-41-2 

... ilpring wheat... I'j Winter Wheat. ..... , 
. .do.. • 


·i ·.....dd?, •••.••. 

v_ 

.do...... 
.. "do .•••• 

Sl1riugwhcnt. 
Winter Whllut 

. .••do ........ " 


.5 

.5 
2 Gathered in fJeld. 

Do. 

0.5 
.~ 
.2 

.2 

.; I 
.- I 
.; 1 

:;; , Irrigated. 

.2 

.5 


1 
1 
.5 
.5 From Sheridan, 'Yyo. 



10 'TEOHNICAL BULLE'l'lN 758, U. S. DEPT. OF AGRIOULTURE 

TABLE I.-Selenium content of wheat and wheat prod1Icts~Colltinl1ec1 

DIG nORN COUN'l'Y, MON'l'.-Contlnllcd 

-----:-1---:--------;-----4-~ 

Laboratory! Fi~ld Plnce of collection Material 	 R~marks 
No. I~ __. 

I-·~--····-·-~·--!--·- ---_______j ---
jP.p.lIl.

D240f,~····116IA •• '1 Hardin. No.1 hurd winl('r i 0.5 Composlt~ from nfnrm,. 

1124069...... ! IOlB .. I .. do. 1 N~:h~aiiard wiJJtl'r : . 5 ..FrQIll a farlll. 
wheat. 

B24070 ••••.•! IOIC .. --II do No. I hurd wintl'r : .5 : COIII)10Sitl' frolll 8 forll1s. 
wlll'ut.

B240il. ... : 16]]).... .do Xo. I spring "'heM 2 Composite from 12 fllrlll~.B24072.. 'HIm.... ..do. No.2 spring wheat '. ~~ ; ("ornp()sitt~ (rom!! fnrms. B240i3 ..... IOIF .. .1 .do. ..' "'intel' wl1<'ut ..... . 193i erop. 

B2407-1 1010... ..do Rllrinl: wheal: .. .;1 Do.

B2407S. Hi2A •. __ .do 
 Winler whcnt•••. ,5 • Elevator hin 12.
11240i9.... 102B... .do. . do ..... __ <.1 Elc\'utor bin I.
1124080 .. 1020..... .do ... .do ...... . .1 i E1emtor bill 2.
1124OS1 162D.... ..do. . .. .do ....... __ 
 .2 , J~le\'ator bill 5.
1124082 W21~ '. ..rio.............. . dl) ..... .. I mevntor bin II.

1124083 ..... 102F.... ,· ... do.............. . Sllring wheat •.• 2 I Elevator bin 4 • 

112·IOS.5 . __ ... !OaA •.• Grown 2·1 milcs cust ..do. .. •. __ •• ' • 1 i Collected froll1 truck 011

of Ilillin~s on t highway.
Pryor Cmlk. . 

J1T,AINg COUN'I'Y, .\[OX1'. 

O r) :m:~~i:-'-:i ~t~··li~li~~~;.·~ .. -- ~pr~I;~;;.h~'n~~~ -- •. ,- I 
.2 

112HI3...... I28M.. • ...do.... ·:.:.:: :::J~":: '::::::i Compositefrolll i furms. 
D2H4L...... :28013 !' <10,. No.lwintl'rwheaL.i Composite [rom 2 freight 

! cars. 
R2H45,. .. f 287.'1. j' .. do. Flour .......... . .5

B24446... 128713, ,.do. Rrnn ' .......... . 2 

R244-17 . . .. : 28~~77Cl)'.'. 'j' do •. Sholts. . ... . 

1324448..... .! .•do ... l\riddlingL." . 

R24440.... 2SiE..,. ,10 ... Tcmp"red whcnt. I 


1324450.. 2.'FF •••• : .do......... llrcllkfnstfood.•. .2 ' 

R2·j.]5L. 28;-(1. .. .1 ..• rlo.. S]lrin~wheIlL ..... .2 : Composite from 20 farll1s. 

1124452.... 28iH....: .... do.... '1 'Yinll'r wheat. .5 i From I farll1 .

112H5.1....... 2.QSA . Znrich... • Spring whent ... . 5 j Composilc from S [orms,

112445-1 ...... 280.1.. Baril'lIl. .• •..... do .... " •. 1 Composit" front 9 farms.

B24455,...... 29M . rio •. .... .,.. do ........ . <':. I From n frl'igh t carload. 

112H56 20013 .do .......do ....... . I From n freight'car bed. 


CAU'PER COlTN'PY, l\!ONT. 

;~;;~~-~I-;~;; ~·~'I"~;~~) ~'::';~:~~9'S:,r S;)~~I~g~\:;~~~·I~:(~S. <0. J Galh('ret! infield. I H. hOE. , 
~_.___' _____... I ._._______• ___ 

CASQADg COUN'l'Y, )\[OX'1'. 

1124~ .•.. .J;~;.~~-' GrcntFa;ls.......~.1 No. ] winlcr wheat. I
<0.1 
1124224,.·· ..·12]:m .·.I ...do............... , .... do............. .. <. J t "\ freight carload from .Tu· 

, dith 13asill COllnty. 
D24225 ....... ! 213(: ..J ...do .............. 1 No.2wintcrwheat.. <. I : A freight curload from 

I Chouteau County.
R24220..... j 213D ..J....do .............. :;>10.] wintcrwhcat.. 
 .5 I' Do.
1124227...... ! 213E .... i.....do ................... clo .............. . 1. j 	 , A freight carland from ('95' 

, cado County.
B2422lL.... : 213F ....! .do............... No.3 spring whenL A freigbt carload [roll1
] I 

Choteau County.
B24229..... --: 2130 •••j.....do............... No.1 spring whcat • .5 A freight carload from Hill 

County.
1124230••••• ..! 213FT... J .... do .............4 Baker's fiour.. . .5 ' 

R24231....... 1 213f. ....1 ....do.............. Fumily1Iour...... .. . .i 

1124232...... j213.T..... :.....dfL ............. Flonr........... .. .5 

11242.13....... 213](....1 ... do........... ..... !io......... . .n 

1124234....... 213L........ do ................. do., ......... . 

1324235......1213)\[..... .do.............. Whole.·wh(.ut lIour •• :2

ry 

f 

B2423r....... 213N.... j.....do............. Gcrmfillkes .. , .... . .5 ! 

1124237....... 2131'.........do.............. Bran.............. .. 
 .5 :
R24238....... 2IaQ.........do.............. Shorts............. . .5 :

1124239....... 21:m. __......do.............. Spring wheat...... .. .5 . 

B24240....... 213S..........do.... ..... ..... Winter wheaL..... 
 . 5 t 
B24241...''''· 214.'1. .........do .............. No.1 winter wheaL ..~ , Frcigbt carload from Cas·

l cado County. 

http:Whole.�wh(.ut
http:11242.13


11 SELEXIUl\I OCOl'RRENCE IKCERTAIN SOILS 

TABLE l.-Selenium content oj wheat and wheat products -Continued 

CA.3C'ADE ('OUNTY, ilION'r.-C'ontinued 

Laboratory I Field , Sele· I 
1Place of collection 1IInterial , niurn HemarksNo. I Xo. as So I 

B24242••••. ,. 


R24243.......

.) ~ I

n.4-44 .. __••• 

jB24245.••_••• I .......... ,I
214E......... <10 No. 3 spring wheat .• i 
B24246 _""'1' 2I4F. __ .1 

I 
•.••do..... . •• : 

i 
No.2 spring wheat.: 

1324247••••••• 214G"" . do.... '''''j No.1 winterwhe.,t.
l

1324248 ...... 215A••• ' .... do ............. '1 Fanlll)'flonr .... 

B24249....... j 21.m ., I" .... dQ•••• ., ....".. llaker's flour....... ' 

B24250 ...... 215C........do........ IFlour ........ '" 

1324251. ..... .1 215D....... do. __ ...•.•. ' .....do '" • .• I 

B24252 ....... ,· 215E.... , ....do.................rIo .... •••. ' 

B242S3,...... 215F"" 1 ..• do........ , .... ' ..... dO............. " 

B2·I25L••••• 215G .... \....do................... dO.............. ;

B2421i,L..... , 215II .••• '....dO ................... dO.............. f 

B242.1u ......1215I. ......... do .............. 1 Wholc·whrntflour..
1 
R~:~:::::"I ~:tL::I:::::g~::::::..... ::1 ~~~~.n~u~ .. ::.: :.' 
D24259....... ! 215T. ••• :..... do ......... ,." Shorts.•.••••" .... , 

B24200....... j2J511f .. , •.••do ............. Blended wheaL .' 

B24261. ..... 215;'; ... l. .... do ............. ' ..do ............. .1 

B24262._ .... 1 216A•..• r..... do ............. ) Winterwhcnt... I 


Rm~::::j mg::::C::~g.. ··-·····::1 :jg::::::::::.::. 
13242fl5....... \216D ..• :.•. do .. do ............. 


B24266 ...... l 216E.... : ... do Spring wheat .••.. 

B2-1267 ....._iI 216L ........ do .•.. ..do ......... ' 
B24208•••__•• 2160 ........do ... . ...• do .......... . 
1324287....... \ 220..1.•• __ ' Ynughn.. ...•do ........... . 
1324288•..•_•• , 220B •.•• :••... do .•. Winter wheat... 

CHCH-TEAl} coe;.;')'y, ;\[0;';')'. 

1324185...... ' 19iA. Square Butic. Winter wIll-at. ...... 

, ,f-------'---, -1---1-' 


I I I'P.P.1I1. 1 


21m •••• ' OreatFalls•• , .••••••1 No. 2 spring wheat.. <0,1 I! ,Freight carload from Pon· 
I dera County.

214C•••• " ..• r:o .••••.. ' ,' .. 1 No. I winter wheat.. .2 Freight carload fro111 Chou·
I . . . _! .te-!lu Oounty. •

211D .• _., .•••. do ............ _j ::\0..1 spring "heat•. , I Frmght earload from 'I elon
I I! County. 

B2·1186 197B. .. do 

B24187... '1 198A.. 

B24J88 ...... ; 19SB. 

B24189 .... 198C.... '.. 
1324190.• 199A•••. !. 

i 
132419L .....i 199B ....; 

, i 

.do ..... 

.do 

.do 

.do 

.do.... 

Spring whent 

,,'inter wlwnt 

Spring whent.. .. 

Winter wlwat .. 
.....do ....... 


, 
. .... , Spl'ingwheat •. 

B24192 .... 200A.... : Geraldinp ........... ; 'Winter whent. 

B24W3..•.• ! 200B••••l.... do............ ! Sprln!lwlwat ••. 


R~mL:::I~8?l:.J ::::~~.:::::: ::::::: wj~'lgr ;,:tll'nt 
B24100..... j 20lB... .'.....do.............. Spring wheat .. 
1324197... i 202.-\ .... ! SqunrcDlltte..... Winterw!wllt 
B2H9S.... 120213 •.•• 1 ...do...... Springwlwol ... 
1324200 .. ,203:\.'''1 do.. • Winter wheat .. 
B24201......1203B.... ..do...... ...1 Sprin!lwheat .. . 
B24202.. ,.... , 204A .•. ' Fort 13enton.. " Winter wheat. .. .. 
B24203....... i 20413 .... : ...do..... .. Spring whent •.••. 

B242O-I ..•.. 'j' 2Oo.-\. .... ' . do. . .. .... Wlllter wl\('at ". 

B24205........ 20513 .... ( ..do........... do.. • 

B2.1200••• __ ••1 205(' .... :.... do.............. 1 SprillJ! wheat. .. . 

1324207....... , 2OllA •••. ,' , •. do ••• , .•• \ WIl}ter w!...at. 

B242OS••.••• ' 2O~n .... i .....do...... .. .. Sprlll~ whell!. •.• 
ll2·12O!J•••... t 207A....; ..•••do............. Wil)tcrwliellt .• , 
B2421O....... 1 207B.... :..... do.............. Spring whcnt . 
B24211...... r 2II$A •••• i Tunis............... ! Wintcrwheat.. . 

B242J2....... \20813 ....L...dO............. \ Springwheat.. .•... , 

B242i3....._.. 209A. __ .1 Oorter................ WlOler wheat....... ; 


1 Do. 
.5 ll'reight carload from Hill 

Oounty.<.1 freight carload from Yel
lowstone Connt).. 


.5 


.5 


.Ii I 

.5 
<.1 

.Ii.51 

.5 


.5 


~ i 
.~ 1 
.~ I 
.. , 
.2 

:~ 
<.1 Freight e.~rl(lad from ('010

rallo.
<.1 Composite (rolll -I farms, 

10-15mil.-~ north of town. 
1037 crop. 

.5 : ])0•<.1 . 

.2 i 



12 TECHNICAL BULLZTIN 758, U. S. DEPT. OF AGRICUL'.CURE 

TABLE l.-Selenium content of wheat and wheat products-Continued 

OlIOUTEAU OOUNTY, MONT.-Contlnued 

Laboratory l~ield Pilleo oC collection Malerial HemarksII~i~~ INo. No. , as So 

,p.r.m.1
82421·L..... 20nIL... Carler...... " ... '" Spring wheat ........ ;. 0.5' Composite [rom -I farms. 

824215....... 210A__ .......do ............. " Winter wheaL .._.•. ' .5 

824210....... 2IOB.........do...................do.............. " • 5 :b'rom freight carlond. 

B2421i..... __ 2100..._ .....do......... . .... do............... .5 

824218....... 211A .........do.... .... . ...... d~............... 2 

824219....... 21lB.........do......... ' ..., Spring wheaL...... .5 Com posila from 6 farms. 

824220....... , 212A. __ ......do............... Winter wheaL ...... • .2 

B2422I.......1212B.........do............... Spring wheaL..... .. .5 

824222....... 2120.........do............... !.....do.............. . .5 


DANIELS OOUN'l'Y, l\fO~'I'. 

8245211....... 31M..... Scoboy............. Spring wheat ..... .. 0.5 Composite froIU 8 farms. 

B24530....... 3I6A._ .......do................ do............... ' .5 

824531...... . 3IiA._ .......do..................do............... : . 5 Composite from 3 farms . 

B24533....... 318,1..........do.............. Flour............... i .5 

B24534...... . .2 
B24535..... .. ~l~g: ::: :::::3g::::::::::::::: 'iJrnl~O:::::::::::::::! .5 
824536...... . 318D.........do............... Shorts............... '. .5 

BZi5:li......, .5:I1S).' ......... dO............... Whole·wheat llour. ".'

824538..... .. 3ISF. __ ......do............ __• Whole·wheat break· ' .2 

fust [ood. , 
B24539...... . 3IS0 .........do..... " ........ Spring wheaL...... · .5 
B24540....... 1 .5:l\8Jl.........do....................do.............. . Composito from 12 farms. 

82454L...... 310A .... 1?JaXVille............ ,' ..... dO............... , .2 

8245-12.0..... 320A .........do....................do............... . .2 Composite from 15 farms. 
, 

F);nOUS COUNTY, l\IO~T. 

:824123.......1 170,1..... Ornssrnnge..........1Spring wheaL ....... : 0.5 

1324130........ li3A .... Lewistown .......... Winterwheut. ...... : <.1 

D24131.. ..... 173il .........do............... , Spring wheaL..... . <.1 193i crop.

824132....... 17·1,1.........do.............. i Winter wheat....... , .2 Composite frolll 3 farms. 

D24133....... liSA. __ • lIilger .............+.....do ............ .. .5 

B24134 ...... 17oR ..__ ....dO..............., Spring wheat. ..... .. .2 

D24135.. ..... liOA .... Moulton............ Winler whear .... .. <.1 Composite from 2 farms. 

D2·1136 ....... liOR. __......do......... ... Spring' wheaL...... , <.1 

B2413i....... li6C __ .. .....do.............. Winler wheat. ..... : .2 103i crop. 

B24138....... 177A .... SllfTolk..................do.............. , .2 

B24139.... __• Ji7B.........do............... Spring wheat.. ..... 1 <.1 

D24!40....... 17SA.........do............... Winter Wheat ....... , <.1 

B24141....... 17SB.... __ ... do.............. Spring wheaL ....... . .2 

1324142.. ..... 179A__ .. IYinifrecL ........... Winter wheat""' __ I' <.J Composite [rom 3 farms. 

B24143....... 170B.........do............... Spring wheaL...... <.1 Composite from·1 [arms. 

1324244....... lSOA.........do............... Wh~ter wheat.......1 .2 Composite from 10 farms 


within 5 miles oC town. 

B24245....... lSOB.........do............... Spring wl'eat ....... , .5 Composite Crom 3 [arms. 

B242·17....... 18IA__ .......do............... Winter wheaL...... ' . 2 Composite from 4 [arms . 

B24148....... 181B.........do............... Sprin/( wheaL......! . 2 Composito from 2 farms . 

B24140....... 182A.... Brooks...........__ Winler wheaL''''''1 .2 Composite .from 4 farms 


wIthin 5 miles of t.olVn.
<.1 Composite[rom \9 farms.~~mt:::=: m~=::: ·jjiiil~~j.s:·::::::::=:: :::::3g::::=:::=::==::j <.1 Composite from 3 farms. 

B24I~2....... JSm.........do............ __ . j Spring wheaL...... , • 2 Do. 

824153..... __ 1840........do.._. ____ ...... Winter wheat....... ' 2 J!'rom 5 miles cast Qf town.
I . irrigated.
B24154,.._... 185A.........do .............. , Wh!ter wheat. ......1 .2 Oomposite Crom 0 farms. 
B24155...... . 185B.....____d'I........__ ..... Sprlllg wheaL....... .2 Composite from 3 farms. 

B24156__..... 1850 __.......do...........____ Winter wheat__..... ' .2 Irrigated.

B24157........ 186A.... lIoosac... __.....___ • Spring wheaL....... , .2 

B24158...... . 1.0 From freight carload. 

B24150"..... ~~~g:=:: :::::~g::::::=:::::::: :::::~g:::::::::::::::1 . 5 Composite from 6 farms . 
B2410o...__ .. lS7A.........do....____....... Winter wheat....... , .2 Oomposite from 13 Carms
, within 5 miles of town. 
B24161....... lS7B.........do......__ ....__• Spring wheaL...... : .5 Composite [rom 5 farms 

within 5 miles oC town. 
B24162....... lSBA..__ Denton ..__.......__ Winter wheaL...... , . 2 Oomposite [rom 7 farms . 
B24163....... 18SB ____ .....do........... __.......do...____ ......__ .2 

B2416L...__ ISBO.....__..do...... __ ..__... Oeres wheaL..... .. .2 From 16 to 26 miles cast o[ 


town. 
B24165....... ISBD.........do............... Marquis wheIlL..... <.1 Do. 
B24160....... 189A.........do, .............. Winter wheaL..... .5 Oomposite from 20 farms. 
B24167.....__ IS0B __.......do............... Spring wheat....... . <.1 Oomposite from 7 farms. 

B2416S....... l00A ____ ..... do.............. Winter wheaL..... <.1 Oomposite from 15 farms. 




-----
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TABLE I.-Selenium content of wheat and wheat products-Continued 

J,ahorntory

No. 


B2U69•••.•.• 
B24170.. .• 
B2H71...... 
B24172....... 
B241i3 ...... 

FEROt'1:' rOUNTY, MONT.-Continued 

Scle·Field Place of collection l\fnterial nlum RemarksNo. as So 
--- ------.-- ------.- --·-i·-----------

P.p.11I. 
looB ••.. Denton.............. Spring wheaL...... <0.1 Composite from 10 farms. 


B241!:L •.••• · 1920 ....1.....do .............. ; Winterwheat....... i 

B241,5.... 11103A•••• .....do............... ,•••••do............... ,


1B2·1l70....... 10aB.......... do............... 1 Spring wheat........
--_...•------- 
OI,ACmR COUN'l'Y, MON')'. 

lOLL .,......do...... ..... .•. Winter wheat....... 

19IB.........do............ "'1 Spring wheaL...... 

192A. .. Coffee Creek ....... i Wmter wheat....... 

l02B ........do................ Spring wheat........ ! 


--.---.---~--.-------.:------------
B?.39OO....... '!240A.... ' CutBank........... ', Spring wheat ........ , 


B2399L..... 210B.........do............... j ..... do..............J 

B24300....... 248A.........do............ '" .....do............... , 


B24367....... 24SB .........do ............... Winter wheat.......I 

1324370 ......1 248E.........do.............. Spring wheaL...... : 


B24372.. .....1250A.........do............... Winter whent....... ,1 


I 	 . 

HILT, COUN'l'Y, MON'r. 

B2'1~~::~~.1 ~;:~~~~r~·UdyanL. 
~~1~~L::::1 ~~m::::: :::3~::::: 
B2440S...... .i 268A ... I ... do....B24409....... 269A.... , ....do........ 
B2441O....... 269B .•. i ...do.... 
B244U....... 270A ........do ...• . 
B24·I1lA... 271A.... l1iu~hnlll...1' 

B2H12 ....... 272A.........do....... 
B24413...... ! 273A.... Olld/onL. • 
BZ-I41-1....... 2i3B....... do ..... 
I>24415.. 274A... ..do..... 
B244W ....... 27413 ........do..... 
B244IL ..... 275A .........do..... 
B2441S....... 275B .........do...... 

B24'~19 ...... 275C..........do ...... 

B2H20....... 270A•... Kreml1n ' .......... 1 SP.r.ldDOg.'.".I.l.ea.t .....

B24421.. ..... 277A.... ,.....do....... ... .. • 

B24-122....... 278A.........do........... '1 No.3 spring wh~at I 

B24423..... 27813 .........do............. Winter wheat 'j

B2442·1.. ..... 278C .........do.............. Spring wheat ....... . 

B24425 ....... 270A.... Frosno.............. i.....do...............

1 


~~mL:::: ~~1:::: ·~~;'(I~::::::::::::::I::::.:3~::::::::::::::i
B24433....... 28lB.........do............... Wmter whoat....... : 

B24430....... 282A.......... dO................·Spring wheaL...... I 

B24439....... 283A.... ....do ....................do...............1
I 

JUDITH BAllIN (JOtTN'l'Y, MONT. 

B2H77 ..... 194A..... / Arrow Creek ........1\Vi!!terwheat....... j 0.21 CompOSite from 10 farms. 

B24Ii8 ...... 19·Ill......do ..... " ....... 1 Sprmg wheat ..... ... <- I Composite from 2 farms. 

B24179....... 195A... . .. do ................. i Winter wheat..... .. .2 Composite from 5 farms • 

B24180....... 10.,B .... ,.....do................ I ..... do ....... ~ ....... l • 2 • l!'rom freight carload. 


UBER'r¥ (JOUN'fl', MOWI'. 

B24:lSS... :.:.1 257A.... ' Lothair.. ... 
B243S0.... 258A.......do........ 
B24~jOO..... 250A ..... I Tihel'. . 
B24301.... 260A .... i Chester .... 
B2·j392 ...... 260B" •j......dC! 
B2·1393..... 20IA.... . .. do.. 
B24304.... 20m .......... do .•. ~. 
B24395.. ..... 261 C ..... ....do .... 
B24397...•. 202A.. 1, ....dO 
B24398...... 20aA. Joplin..
B213!l9...... 26~A..... ...do. .. 

.; Spring wheaL .•.• 

:hv'i;:!~r;vheiit:::::::l 
'1' .•.Sp•.r.idnog.~~.h.c.a.t·...........·I: .. .. . .·1 Wmter wheat........ i 
.. Spring wheaL..• I 
.I .....do.. ........ •
-j- ....do •

...I ..... dO ............ 


.. ......do............... . 

.I .....do.............. . 


• 	 i ..... do ............ . 
1 ....do..... ... J 

.1'No.1 spring wllcnL 
. ... ' ...do.. .. .. ••• \'1 

R~!!WL.::: ~~tL:. ::Jg:::.:~:::::.::·l .::~g.:::::::.:::, 1. 
2 

B24402 ....... 200B .........dO ............... , 'Vint('rwhcat ...... j .5 
B2440:l.. ..... ZOne.........do............... No.2 spring wheaL .2 
B2HO·I. ...... 260D.........do....... ....... ...do.... ..... . .5 

.2 Composite from 0 farms. 

.5 l!'rom 1 farm. 

.2 Composite from 6 farms. 

.21 1>0. 

.5 From freight carload. 
<.1, Composite from 15farmS'. 
<. I • Composite frolll 2 farms. 

0.2 	 Representati\'c of 1937 
crop • 

•2 From I mile ~ast of town. 
<. I From a (arm 10 miles east 

of town . 
•5 CompOSite (rom 2 farms. 

1 	 From n farm 8 miles north 
of town . 

• 2 I 

1 
0.21 Composite from 31 farms. 
.5 From freight carload • 

. 5 Do. 


1 Composite from 16 farms. 
.5 Composite from 5 farms. 
.51 Composit<! (rom 2 farms • 
. 5 Composite (rom 20 farms. 

<. 1 Composite from 25 farms. 
.2 Composite from 12 farms. 
.5 Composite from 21 farms. 
.5 i From fr~lght carload. 
.5 1 CompOSite from 0 farms. 

I From freight carload. 
.2 Composite from 15 farms. 
.5 From freight carload. 
.f; Do. 
.5 Composite from 7 farms. 
..J CompOSite from 21 farms. 
.2 l!'rom freigh t carload. 

1 
.5 Composite from 17 farms. 

<.1 
I Composite (rom 35 farms. 
.!i Composite from 8 farms. 
.5 Composite from 2 farms. 
.5 

1 Composite (rom 10 famls. 

, SPrillgWheat..-.. •...--I--0.-5----~----·--
! ...do............ .5 

"I' No.. ! spring wheat.. 1 

I
Sprmg wheaL.... .2 

. I No.3springwbcat <.1 
Spring wheaL. .5 
Winfcr wlleat .. ·~~ .. i 2 
No.2 spring wheat I 2 
Springwhcat.... 2I 
....do. .. .. .... •. .5 

..... j ..do............... .5 

Composite from 11 farms•. 


Compositdrom 9 farms.. 


Compnsitcrrom25farms~ 
Composito (rom 3 fa.ms. 
From freight carload. 
Composite from 8 farms. 

Composite from 19 farms. 

gg~gg~it~gg::;fl~~~;;.
Fromfrcightcarlond.

Do. 

Do. 
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i S.olc·Laboratory Field Place or collrction ! l\faterial I. nlUm RemarksNo. No. I as Se 
-----I----,I--------i :---1 

(p.p.m·1
B24125....... l7lll .... Winnett ...... ______ . SllringwhcaL.. __ ... i 1 COl"positerroIll2rarIII~.

B24126______ _ 171C•• __ .....do ..•____ ............do....... __ .. __ ... .2 From Garfield County.
I 

I'IIILLIPS COUN'l'Y, l\IOX'r. 

:824457. ____ ., 29IA .... Dodson ....... __ ... 1: Sprillg wheaL. __ ... · 

:824459....... 2\J2A .... Wagn~r........... __ ••• do .. __ ......... .. 

B24460...... 293,1. •.• Malta ...................do........... __ .. ' 

B2446L...". 293D .....__ •• do .................. __do....... __ ..... . 

B2H62....... 293C.......__do..... __ .. __ • __ . No.2 spring wheut.. 

B24463...___ . 293D.........do......... __•• __ No. 1 spring wheat.. . 

B24464....... 29:lE.........do..__.. __ ... ___ . __ .. _.do....... -....... 1
B24467...__ .. 294A __ .......do .... __.....____ Sprmg wheaL...... , 

D24468..____ • 29·m •• _. ____ .do__.._•• __.......... _do............... 

B24469....... 294C.......__do..____________ . Winter wheat____ .. . 

B24473. __ .... 295,1. .... ____ .do.. ____ •__ .. ____ Spring wheat.... ____ ;

B24474 .... ___ 295B _________ do....__ • ___ .. _.. Wheat......._______ l 
B244i5._..___ 295C.. __ . __ ..do •.•• __ ......_•• Spring wheaL......1 

B244i6.______ 295D...______do.._........____ ___.do ...____.....___ ! 


B24,477....... 296A.__ •• Bowdoill_ .............. __ do..__..__ ....... , 


~~.mt=:::: ~~t::: ·s;iijo~~::::::::::::::: ::::Jg:::::::::::::::!
B24480....... 297B .........do...... ____ ..... No.3 spring wheaL.; 

B2448L..... 297C.........do.......... __ ... Winter wheaL ... · .. 1 


D24482 ...... 298A.........do........ __ ..... Spring wheat........1 .& 

B24483 ....... 298B .... __ ...do............... No.4 spring wheaL 1 


PONDERA COUNTY, MOKT. 

B24329....... 236,1. .... Conrad ............. Spring wheaL ...... i 1 Composite from 4 farms. 

B24330....... 236B .... .....do............... Winterwheat.. ..... ~ · 5 From a farm 14 miles north 


I of town. 
B24:l3L...... 237A.........do............... No.1 wintcr wheat.. ! .5 Composite from 3 fal'ms. 
B24332 ....... 237B .........do............... Spring wheaL.... . 2 Composite from 5 farms. 
B24333 ....... 238,1..........do....................do.... , .......... • 5 From a farm 12 miles north 

of town (low protein). 
D24334....... 238B.........do ....................do............... From II farm 12 miles north 

of town (high protein). 
B24335 ....... 238C.........do ....................do............... From a farm 4 miles south 

of town (l9ai crop). 
B24336 ....... 239A.........do....................do............... : Composite froIII 29 farms. 
B24337..... .. 2 From freight carload. 
B2434L..... . 1 Composite from 18 farllls. 
B24342...... . 1 From freight carload. 
B24345,. ..... · 5 Composite from 2 farms. ~i~~~~~ :~Jr~~~:~~~~~~~~~ :~~JL:~~~~:~~~J 
B24346....... 242D.........do....................do............... .5 From freight carload. 

R24347,. ..... 242C.........do............... Winter wheaL .... .. 1 

R243M..... .. 243A.........do............... .. ..do............. .. <.1 

B24356 ..... .. 243B .........do............... Spring wheat...... .. 1 Composite from 4 farms. 

B24357,.... .. 244A.... __ ...do....................do............... 1 Composite from 10 farms. 

B24358 ..... .. 244B.........do....................do............... j .5 From freight carload. 

·B24359....... 244C.........do............... Winter wheaL ....... l· .2 

:824360....... 24M..... Valier............... No.1 winter wheat.. .2 From a farm 3~" miles east 


of town. 
B2436L... .. 245B .... .....do............... Spring wheat ..... .. .5 
:824362...... 246A.........do ...................do............. . · 5 From a farm 10 miles north 

of town. 
B24363...... 246B .... .....do ...................do.............. · 5 From a farm 9 miles north 

of town. 
B24364...... 246C.........do.............. Winter wheaL...... • 2 From a farm 8 miles south· 

west of town. 

ROOSEVELT COUNTY, MOKT. 

B24518......1310A....1 Wolf pOint...· ......1 Spring wheaL ......1 O. 2/' Composite from 15 farms. 
B24519...... 3l0B.........do...................do ..............! · 5 Composito from 12 farms. 

B24520...... 31OC.........do.............. Winter wheaL ......, 1 1937 crop. 

112452L..... 310D.........do...................do.............. ! .5 
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No. 1\0.I as 80 

----l~-:-·--' .--.-.-.--..,-,-'------,------. 
• :P.l'. tn.' 

B24522. _----j 311A., \\'olf Poim., Spring wheat. _'." 0.2 : Composite from 24farms. 

B24523. __.• __ , 312A...do... Flour ... __ . __ .......~ ; 

B21524._..... ; 312B ....__ .do...... Bran and shorts.._.. .~ 

B24525....... : 312C •. __ ..... do ...... Whole·wheatJ1our...5 

B24526...... : 3121) ". ...do No. 2 spring Whl'ut <,I 

B24527....... ' 313A .........do.. ';pringwheaL__ <.1 Composite from 30 farms. 

B2452S.. . .. ' 314A.... : :\[acon . ..do.. . .5 Composite from 9 farms. 

B24552.. .•. 'I' 324A ..• j Froid .. .do..... .5 Composite from 32 farms. 

B24.'i53. __ .... 325A .... ' Culllt'rtson .. do .5: Composite from 10 farms. 

B24554 ....... a~5B. __•.• do . ..do ...... .5 FrOm a farm 20 miles south· 


west of town. 
B24555. .1

, 
320A. • do. ..do. .2 Composite from 2 farms. 


B24550 ...... 1 327A .. . do..... .. ... do...... . ~5 ('omposite from 8 farms. 

D24557 ...... ' 32SA .... ' BaiJl\'iII~ .' ..... do ......... . .2 Composite from 15 farms. 

B2455S... . i 32SB. .do ...... f i"pring wlll'at No.4 ,2 From freight carload. 

B24559... __ .,328(' ... do . ....... : No.3 spring wheat . 5 Do. 

1324500 ..... ' 329A . dc,. ....... Spring wlwaL....... .2. ('omposite from 11 farms. 


8111~lurUN COVNTY, ;\[QNT. 

1l2454:1 '1'3~~~ -- ~:d::'~: ..--- Spring w;,:- '--1 0.2 ' Composite from 11 farms. 
B24544 :I:!'lA Plpnl.ywood .. do .5 
B2454!i 323A Ant!'lopl' . Flonr .. .5 
H24.;'17 · 32:m do .. Bmn .. • .1 
B2454S i 323(' do. Shorts....... I 
D24549 .. . · 32311 . do , Spring wheat 1 
B245m.... . .' 32:1E .do do .5 
B24551 . 32:lF. . do Breakfast food .5 ! 

TETON COl'NTY, ;\[ONT. 

B24200. ... 2'21A Fairfil'lu .... Spring whrut. O. 2 193; crop. 

B 24293.. ... i 222C tlo .. ..do.... <.1 1937 crop; irrigated . 

B2429L ..... : 223A Bole ... do <. 1 }'rom n farm 2 miles east of 


town. 
B24295........ 223B .do .. From a farm 3 miles north· 

west of town. 
B24200 .... .: 223C. .do No.2 winter wheat __ Do. 

B24297 224A do Spring wheat .... .. · 5 ~'rom n farm 2 miles north 
of town. 

B24298·· .... 1 224B .• ....do. . do .............. . <.1 From a farm 2~" miles east 
of town. 

B2,1299 ......1224C. . do .. Wheat. ......... . .r. 

B24300 ....... ' 225A Chotenu. --~~-~~l SpringwhcaL_~_.~_ .. , .5 1933 crop. 

13 24:lO2... .. .. 2'26A ... .. do ........... uo ., ........ . .5 

B 24303....... j 227A .. .<10 Marquis wheaL ..... · .5 . From NW~i ~c. 14,1'.24, 


R.3W. 
B24:l(l4 ..... ; 22SA. i Dutton Spring wheat•. Composite from 20 farms. 
B24305. "."I2'.!8B , .do .. Winter wh~at .. .5 
1324:100... .... 229j. •<10 ....do .......... .. ..5 Composite from 6 farms . 
1324:107 ....... 1 mil. do. Spring wh.iat...... , ., .5 Composite from 10 farms. 
B24308 ..".. 229C. do Cl'res whcat. __ ~ __ ~ .• : .5 : From a farm S miles east of 

I 1 town. 
B24309 ....... , 2'19D do Marquis wheat I From S'V 1,-1 sec. 36, -T~ 25 


i ~., R.IE. 

B24310....--.f 2:10A.. .do. .1 Spring wheat. .5 Composite from 20 (1) 


farms. 
B24:1Il .... __ 230B .... :.....do ..... ._' \\'"inter wh(~ut.~.. • <. 1 ('omllOsi1t~ from 4 f'lfms . 
B24312 ...... 2:11A .... ' ....do ... •,,' Spring wheat ... ' I ('omposite from IS farms. 
B24313.. .... 2:1113 ...... uo ... .. M"_ "rintC'rwhcat .~_~ .5 Composite from 3 farms. 

j .... • do. " 'j'
I 

B24324 ' ..... 233A... I'ower ... , <.1 Composite from 4 farms. 
B24325 .... __ 233B ........do.... . '.'.' Spring wheat ...". 1 Composite from 8 farms. 
B24326''''''',233C .. ,.) ... do ... .. . .... Cpres whent..... __ .. <. J .From a farm 13 miles cast 

of to".-u. 
B2432i.......! 2:1u ....I.... ·<1o. . ...1 Spring wheat. .. , .... i · 5 Composite from 7 farms. 

I I 

'rOOLE COUNTY, MONT. 

B24:m .... --'1 25IA .. ·,1 Shelhy "'~""'''''II Sllring wheat· .... • .. 1B24374 ..... 2.'iIB .........do.................... do .............. . 5 From freight carload . 
~'51 
B24375 ...... j 25IC .... I' .....<10............ __ .. WiI)terwheat.......! .5 

B24376....... , 252A. __ . Dunkirk ............ Sprmgwhent.. .... .. 1 , 


http:14,1'.24
http:312A...do
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TOOLE COUNTY, :\IONT.-C'ontinued 

----r:~:_ Labo;ato:Y-I-F-~:~ -T~:lCC of co~;c:i:r~-I 
~!aterinl ) nium HcmarksNo. ,);0. I ! as Sc-----:-._--[--_._---_... -	 

! I 

D243ii. -- ...•. 252B.... ) Dunkirk.. I, 'S'VI.rnirtlc~r"\·\~lllc.aatt.
D24378....... ! 252C. - _. .. do c 


D243i9_...... ! 2.5.1.-1. .... Deyon. t Spriug wheat 

D24380..•....1

1 25:m. ___ ....do "'j'. Winter whent 


D2.138L.....!21i3C........ do __ .1 Xo.lspringwhcut 

D24382.......1 2.'>4.A. -- i .... do _" - -- .. -... : .... do .... 

D24383....... [ 25413 .........do" .. _....... _.' . do ........ 
B24384....... : 255A.... ' Galata..... .. .... : Spring wheaL.. 
D243S5...... .' 256A. __ .i .....do...... I... tlo .. _. . 
D2438G ...... .- 2.i6B... _' ._.do ... _. . Winter whent. . __ 
BZ43Si.. ..... ~ 256C'•. __ do....... ... :Opring whent 

\'A T.T.RY rOl':-\TY, :'[O)';T. 

B2·1484 . 299,-1. : Hinsdale Sprin!( wheat... 

B24485.. 299B do );0.2 spring wheat 

D2448..... 300.-1.. Glasgo\\' Flour .. 

D2Hf(~... ... :lOOn . do . do 

B2H89 300C ..do ... Bran 

D24490 : 3001J do . '\[i<l<llin~s.

B24491 . 300g do. WheaL 

D2HU2 300F do .do . 

D2H9.L I 30lA .. do No. 1. ~pring whrnt 

B2-149L.. ,:JOlll do 	 Spring whent . 


No.1 spring wlwal
~m~~ :i 3mh .~g tin. 
B24497. ' 301 I': .do ... dn. .. 
D2H9L.. 30IIo' do. Spring wheat . 
1324499... __ . 30lG. ..do•. Xo. 2 sprin~ wlwflt 
1324500....... 302A .... do .... ~J1ritJg i\'hent . 
D24.508... . 30-1.-1. Nashua · 	 do 
D24509._.. 30413. ..do.... . · 	 <10
D245IO.. . 3(}j('. ..do... .. _ do .. 

B24,1I1. .. : 304D.. .. ...do .... . · do. 

D24512 ..... 130:;.-1..........do ... .. . ..<10. 

D24513,.... . 300A. __ FTIlzl'r... __ do..... . .•.. 

BU5H.... 30013.. • .• tlo .... . "'intl'r "'hcat.. 

D2451.'; .. 30.A.. . ..do... .. Spring wheat 

D245!G.... 308.-1... Oswc~o __ .. do.••••••. 

D2·ISl,.... '309.1... . ... do ...... ..do •.•••• 


132409R..• ImA Billings 'Flour .• 
D24099..... I6.m....... do .. ; _.do _. 
1324100 .. 105(· .... '....do. ..' MilI·run shorts unci 

hran. 
1324101 •. IG5D.. .do. Whole·whent 1I0ur .• 

B24102 IG5R .... '" do ... Flour. ... 

132410:1 .·165,,' .... _._. do.... do 

D24104 , 16M, .... .....do. __ .. . do. 

132410.1.. .. 16.5fL._.'.do.... . 110 .. 

D241!)O ... IG5I. .... ' ..... do..... . <1" .

D241r.7..... .. 1Il.5-' .. _.. ·..... do...... _. do 

B2410S... . 1I)5K......_..do..... .. Wll('at.

D24109 • do 

D24110 l~~kL·.:i::.:::16:.... . 	 "'inter wlwa! 

B2411L. .... 1G5~__ .. ' . __ .do. 	 Spring whcat 

1324115 ...... W6D....... dQ._ ....... Winter wheut 

U2411G.. ..... 1661':_.......do .. __ •..• do. 

D24IIi....... · I07A.. _.....do........ . do .. 

1324118.... __.' ](j7D __ .. ,.....dO......... . Sprin~ wheal. .. 

D24120...... : 10SA__ .. , ...do........ . Wint('r wheat. 


D2·1I2L__..... 169A__ ._ •••. do.._.•_________ . Sprinf! wheaL•. 
B24122..•.•• .- IGOB.... _ do...._••.• _..... Winl!'rwheat .. 

P.p.m. l 
0.5 C'omposite (rom I~ (arms,
I Composite (rom 2 (arms.
1 . Oomposite (rom 15 (urms. 
2 i From a furm G miles north 

. of town. 
,5 Fromfrcightcnrloarl, 

I Composite from 15 farms. 
1 
I. 	 Composite (rom. furrns.

-I Cornpositc from 3 farms. 
........ 

From (n'ight carlunl!' 

fl. ,. t COlllposil(' (rom 19 farm~. 
• . I . From (reight cm'load, 
I 

" 1937Hnll I1l3S ('roll',
Du. 


. r. 103. <'rop. 


I 

I 

I 


,',1 

t I Frolll freiJ!ht carload. 
.5. Do. 

Composite froIll I;; (arms.
.5 
,ii Composite (rom I·trarms. 
.2 From I farm. 

<.1 Cornposit() (rom 5 farms, 

• 	 .1 

,2 


<'.J, 

.2 


·'.1 

...J.t 

.) 

.~

:2 
.2 : H~pre~~ntath·~ of .~O.Q(){I 

bushels. 
":. I Hepr~s~ntath·c o( 20,000 

bush~ls. 
q 

.:; 193. <'mp, 
: 2 . Composite from 21 farrn~ 
.2 Composite from 2 fnrrrs, 
',1 jo'rQm a (arm 21 milesSOlllh 

of town. 
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TABLE 1.-Seleni1lm content of wheat and wheat products-Continued 

BOYD COUNTY, NEBR. 

SeleLaboratory Field Plnre of collection Material nium RemarksNo. No. as Se 

I P.p.m.
B23516______ 13A_ .••-t' W~1SWH sec. 8, '1'. ' Ripe wheat heads.__ 6 Gathered in fJeld. 

33 N., R. 0 W. 
B23517 ____ ._ 14A_. ___ Anoka_._. ________ ._ Whent______________ 1 
B2360SA_____ 40D _____ Lynch_. ____________ Durum wheat_______ 2 Representative of all wheat 

handlod by elevator.B24716. ____ _ 374A____ . Bristow _ .___________ Ceres whoat.•__ •____ 
B24717_____ _ 37m _-- _1'_ -. _do_. - --.--.-- --- Winter.wheat. ------
B2472L •• _•• 375A•.•_ Lynch ._._._._._____ MarqUIS whoaL____ 2 
D24722 ... ___. 375B· ___ 'I·_.··dO. __________ • __ / S~~~.fat~nd winter 2 

B24723._ • __ _ 375C ____ .. ___ do. ______ •__ •___ Marquis wheaL____ , 
B24725 __ • __ _ 375E ___ •. ____ do ______________ Durum wheaL.____ 2 

DAWES COUN'l'Y, NEBR. 

B23690______ !71A_•...I Crawford •.• ____ . ___ Wheat .•.. _______ •• ' From sec. ll, '1'. 32 N., R. 
! 52\\'.

B2369L __ .__ 72A._._•.____ do. __ . _______.__ '. do. ______ •• _----I 
B23692.. __._ 72B ______ •• _do. __ . ___ ._.____ Ceres wheat ________ 1 1
B23693_ •• ___ 72C ___ ._ ._. __ do _____ •___ •____ Marquis whoat. __ ._1 .5
B23696 ______ ____. _._ •. do _____ ._ •. _____ Ceres wheat ..•_____ 173.~ :2 From a freight carload. 
B2369i. .. ___ 74J.._____ Wbitney___________.j Winter wheat_ •••••. .5 :
B2369S••••_. HB. __.••_•• _do. ____••_._•• __ Ceres wheat.••. _•• _.! 1 
B23699•• _.__ 74C_ .••_ •• _•• do •• _.••_._._••• : lIfarquis wheat. ___ .; .5 
B23700...... 75A•• _..... _.do. ___ •. ______ ._] Wheat ... ___ .. __ •• _.' 3 From IH miles northwest 

of town; irrigated. 
B23iOL __ ._. 76A. ____ i___ ..do_. __ •_____ •__ .i Cores wheaL._ •.•. [ From a farm 4 miles north 

of town. 
B23703 .•• _•• 77A .••.• ' St'e. 18,'r. 33N., R. ! Wheat....... ' Irrigated . 

•50 W. 
B23705••• __ • 78A ..••• SWI~ sec. 7, T. 33 Chieftain whent 

{ IN., R. 50 W. 
B23710 _____ 1 SOC ..._., SWH sec. 8, 'r. 33 WhenL ... Gathered in field. 

! : N.,R.50W. 
B2371L ____.i 8IA_ •• _.: S\\'\< sec. 9, '1'. 33 I Ruslproofwheat•.. _: 2 

i : N., R.50\\'. ! ' 
B2371i. _____ 1 84A _____ I SWj4 sec. 19, T. 33 ' SpringwheaL. __ ••·i Irrigated.' : N., R.50 W. 
B23719....._ 86A ..... 'Chadron .•..• __ ._.__ Flour.• _. __ ._ •.I 1 ,5

.21 
, 

I 

~ 2~~m:=::::1 ~~g:: :::1: ::::~~::::::::::::::1· -:J~:: ::::::::::::, ~ 
B23722__ • __ • 800 .. ____ •• _.do._ ••• ___ •_____ , Grahamflour. __ .. _ 

B23723 __ • ___ 87A __ ._.: .• _. do. __ .. ___ ... ___ ! Spring whent______-: :;;~, , 

B23i24. _____ · S7B ... __ , __ do. __________ -' Winter whent____ •__ 1 .2 : 

B23725 ______ ' SiO ___ ._! _____do .•. __ .. _______ Winter nnd spring, 
 .;) \I : I wheat.
B23i2G______! SiD_ ... too __ do "_.. ___ 00 No.3 wheaL_______ I .5 j 1/3 193i sprinl! nnd 2/3 1938 

I • 
___ 

winter. 
R2372i. _____ tSiE .•___ j __ ~.do ,,.,, ., .. -~.-.--J No. 2 whenL ... _.. __ ~ ! Do. 
B23728~ __ ~_~ 188A~w .. _.. ~ ,10. _____ ._.: Whent sampleR. ___ .. , 

<.1 
.5 Composite 01 eluvator lest 

samples.
1l23729______ I' SS8 - ----1 . __ do..... ------- -- Winter wlwnt._._ .._ .5 :1 

B23730 ______ SSC. ____ : __ ..du.. _______ ..... C('res whent ___ .. oo .5
B23732 ____ ._i SSE ________ .do. _____ ....___ DUr11m wheat.. __ •__ 1 

----- .._.-_-
FUR~AS COUNTY, NEBR. 

B23489 __ •• __ 12A...._L~~:~: t'it~~ ·..1 Wheat.. - --' ----I 
HARLAN COUNTY, NEBR• 

.....! <o.d;:~~o~it~ ;;~:- 2 ele-
I i vntors. 

rm:CJlCOOK COUNTY, NEBR. 

823492---.0014A---.--1 Tre:;o~--_' Wheat. Composite from 2 ele
vators. 

----25~4M~rr4~1~~3------------~----------------------------

. 
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TABLE I.-Selenium content of wheat and wheat products-Continued 

KNOX COUN1'Y, NEDTL 

I I , 

S~lc·Laboratory I Field !'Juce of collection :I!nterial Olum Remarks 
_ N°'1 No. 

I as Se :I------I-----,--lp·1 • m'l,----~---. -
J 

D2350I. ..... 7A...... Niobrara ........... WheaL ............. 2 W37crop.
B2350L., ••• 8A... ..• Sec. 20, T. 23 N., n. RiP6 wheat heads r 

8 Gathered in ficld. 
7W. 

D23507··· ..• 8D ........... do ••. " ......... Wheat ......... " • 10 I 1937 crop, from S8me field 
. as8A. 

B23599 , •••• :l9A .•••• Verdcl. ..................do.............. · 3 
DU727•••••. 376A .... Niobrara............, Sllring Wheat,...... 1 
D24728......1, 376D •••• 1 " .. dO .............. j Winter wheaL...... : 3 . ' 

REDWILI,OW COUN'!'Y, NEIlU. 

SHEHIDAN COU1"I'Y, NEBR. 

B23738._•• ..i OOA ..... /I1RY SP~ings ...... .. Ccn-s wtWllt 0.5 _5 
~larqtJis wheat 

r~~m~:::::1 ~L:::I ::J~::.::::'::::=: Winter whpllt .' .2 
B2.1741. ...... 9IA .•• __ , ... do............. Cl.'rrs wlil'at ~.! .2 
B23i42•. --i 9lD... _.....do .............. ,nnt(-r wheat <.1 
823743 ...... __ 9tC... • do ..... " .• J)urum wheat __ r .2 
D23744 ...... : 92A. __ .. 1 ....do ....... _.,,,. Wintl'r wheat ., .2 
D23745 __ "'1 92B ..... , ••do.. .. . ... Cerl-s and ~lqr'tuis .2 I 

1 wheat. 
B23746....... 93.L""1 Rushville.. . ... Flour .. -I 

B23i47 • O:IB.. •• do.... Shorts ~~ ·1 
1323748. ". i 930 . .......do ..... . Bmn .. . Ii 
B23749 .•.• __ 930..........do... . Wht'llt .... . -I C'J(-anNI and blended for 

I millin![.
B23750,...... ! 93E .........do............. dl). ,,,,.,, 10 

B23l51....... j93F......... '10............... Winter wll(>al. ...... . .5 

B23/52....... ; 94A.......... clo............... do ...... . .5 

112:1753.....__ · 94B. __.......do............... C(-n'~ lind Marquis' .2
I wheat 
B23754....... · 95A .....1Clinton.... Winter wlwa!. .. ! .2 
132J755.. __ .. 195D __ • . do __ . Spring wheat; <.1 
B237r.s...... /9HA .... , Gordon...... . Winter wtwat;. <.1 
B2:J7.s9..... 9GB ...... do. __ •..• Spring whent.. .2 
B2376L ..... i 06D .... _, .. do..• _ Whent. .... <.1 Composite of eJevator tcst 

samples.
B23762••••_.' 96E........do. , .... ) Amher and durum ' .5 

wheat. I 

B23763.... f 96A..... : ... do, .. ' ..... Wi~ter wheat . I <.1 
D23764..... ' !l6B. i do, ". '.... Spnn!! wheat ..:1 
B23767. ... ,97A ... ,' ,do.... __ ........ WintHwheat I <.1
I...•do. .. ...... __., Sprin)! whent . ."~~g~g:.:. ! ~~L:::; 
B237iO,.. 9SB..... 1 
B23771. • 98C. •• I '::lIL=~:~:~~:~:~~I.:~:~;,--:: --::,j ~j823772...... : 981>..... i 
B23773...... 1 IlSE ..... : do.. _...........1Blended wheaL." __~__~~ _._' __ 


SIOUX COm-lTY, NEBR. 

B23801. ..... 11l4A....1 NE.comersee.5,'r·1 Whentheads ····:~I--l-;,:;;:;r~~·i·,~·fi~~·----
j 34 N., n. 53 W. f I 

DURLEIGH COUNTY, N. DAK. 

B24654..·--·1363A··--l Bismarck.. ••••••• ..1Spring wheat, __ 0.5f...1 

MOUNTRAIl, COUNTY, N. DAK. 

, , I 
824596. , .... !34M,••••1Whit,c Earth '. """1 Spring wheaL ••••.• Composite from 3 farms. 
D24597••.•• 346A.••• /, •.•• do................... do•••••••••••... 1 From n farm 6 miles 

north of town. 
D21498••.•.-I 347A.... ROSS................ j ...• dO..............! 1 

D24600......1348A........do..................do.............. .5 Composite from 8 farms. 
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TABLE I.-Selenium content of wheat and wheat products-Continued 

MOUNTRAIL COUNTY, N. DAK.-Continued 

Sele·Lahoratory Field i 
Place of collection Material nium '. RemarksNo. No. as Se : 

----1.---- --------------------------I 
, i ~~m:

B246<X1. . __ .. 340A••.• : Stanley••.•••.••.••• , Spring wheat....... 0.2 Composite from 10 farms. 
B24606. __ ••• 
B24607•••••• g~~::::i ~::::~g:::::::::::::::::::~g: ::::::::::::: :~ i 6~~~~~s\~~ifr~~~ri~~s. 
B2461O....__ 351A ••.. Palermo•• __ ._.•_. __ 1 Ceres wheat. __ ••• __ • L Composite from 3 farms. 
B24611. ••_•• 35IB•••• _.. ,do•.• __ •••..•••• ! Durum wheat..__ ••• 1 From a farm 3 miles north 

or town. 
B24612. ____ • 352A •••.: Blaisdell •• __ •••• __.• ; Spring wheat. __._•• .5 I From a farm 2 miles south 

I
i 

i ! ~~gth ~r~~~~. Ii miles 
Jl24613 __ •._. 353A.... Tagus ____ ••.... ____ : Ceres wheaL.__ .••_ 1 1Composite from 5 farms. 

WARD COUNTY, N. DAK. 

, ' 
I ;B24614. __ .._1 3.;4A.... , Berthold .... . Spring wheat,. 0.21 Composite Jrom 7 farms. 


B2461S, ....13,55,1. ....1 ... ,do...... . I _. rdo_ ... _. .2 i Composite from 18 farms. 

R24619 .. __.f 355B.... ' ... do...... .. Dllrulll whent •. 1 

B24622. _----I 356A .... .' Lonetree•. Spring wheat. _. .2 CompOSite from Gfarms. 

1324623 .. __ .. i 357A.... · Dcslacs ••• , "do.......... ," . ,5 Composite from 8 farms. 

B24626...... 358A.... MinQt... .do..... " ....... ! .2 Composite from 5 farms. 

1324627...... ! 35SB .... ; ....do. __ J)urum wheat....... : .5 , 

B24631. ..... 3a9A.•. ' • do .. , FloUT........... __ __ ..~ 


B24632 ''''·1 359TL. .. ..do,. ..do. ' ....... __• 

B246:13...... 3590.... . .do, .. ~liddlings ......... <:i 

~, 

i 

B24635" ... i 359D .• " .. do. Bran, ........... . .2 
I 
B2463.5 ..... 359E... ,.do.. , Flour.. ", ......... .5 
B24636...... ' 31i9F. , ..do" _, Wintcr whent. ___ ..• ' .2 
1324637. ____ .1 31i0G .•do .. , Spring wheat. __.... ' 1 
1324fJ.'!8, .••. .i 360A ., ..do. , •. do ............ .. .5 
B24H39 .... __ ; 360B.... . .• do. "do ........._. __ .0< ' FrQIll Boitineau County,

X. Dak. • 

B24640...... 1 360C. .. do, ... __ ' },Ilmfords spring From Chinook, Mont. 


, wheat. . 

B24641 __ ••. 360D .... , , •• do, .... ______ .' Winterwhent __ .._.' .2 ' From Belt, ::Iiont. 

B24f>42•. --'1360E.--. .do....•... ______ : .do,.,. .. .. .5 From Fort Bl'nton, Mont 

B24f>43.. __ .. 3{IOF••. _, ___ .do., ..... ' .•_.___ i Spring whent .... __ .2: From Gifford, Mont. 

B24f..t4·._._.1 :IHOG __ •. " ..do...__ •__ •.•+.__ do ... , .... __ •• __ 1 ..1 ' 

B24645.• ____1 36LL._+____dO, ......... __ .. Flour middlings. __ .. : .2 ! 


~~:g:t:::::1 ~~m:: ::1:: :::3g:. ::::::::::::! ~[g~lr' ~ ::--:.:::-. ::1 :5 
~' 

: 
B24648.•••. __ 36ID•. __ . ""do --.... ' .... __.1. "do .._ ..... --.-', .5 I 

B24640"""_ i 361E... ".do ... " •• __ ." .. Wheat. •.•__ ..._. .2 ' 50 percent 1937 and 50 per· 
cent 1938 crop. 

B2461;0..... -.113f>1F----; . do ............. Spring wheat .2 i 

B24651.•••.._ 3610.... : ".do ... " """"I, ... ,do., .2 : Composite samples from 
cleaner. 

~~1r.~""'" ~g~~..--: :::j~:::::::::::::::!. ~~~~~'';'ileaC::::::I'- ) "'--"1 .--. I 1I 

--------~~--~-------------
WILLL"-::IIS COUXTY. N. DAK. 

I 
B24561.... 330..\ .• :,. Trenton ............ Spring wheat ....__ ._i 0.5 !Composite froIll 5 farms. 

B24562....... 330B.. ., do............... , ,do ..... J .5 I Composite from 6 farms, 


1936 crop.
1324563 __... _ 331A.. Williston .... .... do .. ,.... " .....1 .2 From B freight carload 

shipped from Chinook, 
Mont. 

B241i64, .. " 331B .. do ............. . do..... '.1 .5 Do. 

I 

B24565..""i 331C.. ,do..... WhrnL.__ ..... '.' .5 From n frei~ht carload 


shipped from Fort Ben

ton, ~[ont. 


B24IiOO ... __ 33ID .. <10 Winter wheat .5 Do. 

B245ti7 "' •.• 331E .. do do .5 I Do. 

B245fJ8 ...... 3:11 F .• : , .. do ,do .5 i From B freight carload 


shipped from Carter, 

. Mont. 


1324.W.I....... 33IG"1 ..... do. .... : Spring wheat. ., J : Composite from 19 farms 

, I , within n radius of 35 

, miles of town. 
B24570.... ___ 332A __ : .......do............... i , ..do ".'" .....1 .5 Composite from 20 farms. 
B24571....... 3.12B ..I.......do............... ' Ceres wheBL." ,.,.1 1 From freight carload. . 
B245iL..... 332c ..l.......do............. --' MB~(jllis wheaL.. __ 1 <.1 

B24573,._.._ 333A ......___ do..._......____ • Sprmg wheaL...... , .2 

B24574 _______ 333D __ ..•__ •• do ............... :..... <1o ............. .1 .5 i 
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TABLE l.-Selenimn content of wheat and wheat products-Continued 

WILLIAl\IS COUNTY, N. DAK.-Continllec! 

Scle·
Laboratory,' Field I Place of collection l\Iaterial nium RemarksNo. No. I 8S Se I 

--------;'·-----1 :-------------
B24576.••_. __!334A •••_! williston .••• _••••_•• : Spring wheaL•••••. P'Pim' Composite from 8 farms. 
B24577.••___• 335A •.•• Epp.ing...••._._••••••••.do.__•• __••••:... .~ ll Composite from 9 farms. 
B24578.••••_. 335B •••• ___•.do...••• _.••••••• 48 pounds sprlDg ." From freight carload. 


wheat 

B2~579•••••__ 336A_.•••.•••do•• __ •••.•• _.___ Spring wheat ••• __ •.. 1 i Composite from 16 farms. 
B24580_____•• 337..1.._._ Wheelock____ •. _______ •••do.__•.••••.••.•. .5 1Compos!te from 12 farms. 
B24581.••••.•133M..........do•...•••.•.•••••.•••.do............... .5 ' ComposIte from 15 farms. 
B24.583••••••• l339A.- •• RRy•••••••••••.••••• j.....dO••••_.......... 2 
B24584_._••• _ 340..1. __ •• ___ •.do••_•••••••••••• Ceres wheat......... Composite from -; faTlII!'. 

1324585._••.•• i 34{lB ..... ,•••••do............ "'j Durum '~heat..... . Composite from 2 farms. 

1324586••__ ••• 1341..1. ••.• _••_.do ___•••_..._.•.• l No.4 sprlDg wheat. From freight carload. 
B2458i••.•••. ! 34lB •••• . __•• dO••••••..•_._•••'No.3 sprIng wheat. 2. From a farm 12 miles north 

! of town. 
B24589••-·-.- 34ID._••••••_do••••••.•••••_.. Spring wheat ••.•• '_ F';:frI~~~~m 13 miles north 

1 I
~~m~:==::::11 ml:::: .~~O_gJo.::::::::::::::c:J~:::::::::::::: Composite from 16 farms. 
B24593.•____ • 344..1._._••__ •• do ___ •__ ..•.•.••. I••••• do .••.__ •••••.••• Composite from 6 farm~. 
B24594.•• _._. 344B. __ • __ ._.do••••_....... __ .I ..... tlo.. _••• _••_... _. :2 ]'-rom freight carload. 
__- __.cl____,_ I 

BRUT,E COrXTY, S. DAK. 

B24~ .•••• __1370A_••_l-chamberlain..•- ••• .1 Ceres wheat ..•.•.•.• 
B24700••.•••• 370B ••••.• _••do_•• _•••••.•••• _, Durtlm wheat•••.• _. 

____-'1__---'--_------'-,___________.___. _. _ ._.___.___ .. 


BUTTE COt:N'l'Y, S. DAK. 
--.-.--~-----------------"".----.------

B238·W..••••• Jl9A .••• ' Yale .••••.••••..•..• i Marquis wheaL •... <0. 1 Irrigated.
1 . 

B2.385O.•••••• 120A._ •• SWH sec. 18, T. 8 ' Spring wlleat •••. 1 Gather~d in field. 
, N., R.6E. , 

B23853•.••••. ' 12IA .••• ::-;'.)wel1..._ •..•.••••-: WheaL_••••••.•. _. . 2 :\fix~d irrigated and dry
lund. 

B23817...._.. 119B .•.•• _.•. do .. _... _.•..••• _•. _.do ..••..•••.•... 

B238M••••••• i 12lB .• _•••••do ...• _.......... • Marquis wheaL .•• .2 Irrigatt.'d.

B23856.•_•••• i 12"2,1.••.•.•.•• do.••••..•.••_•• ' Ceres wheaL•. __ •• 2\[ixed irrigated and dry

land. 
B2.3857••_•••• i 122B_ .._••.do ..•__ ••.•.•• _•. ' Spring wheaL••••. 

~ ,; Irrigot~d.~~tL::=:, miL::I.::::3~:::::::::::::::. ~!!r;~e~'·~·~e~t::::::: ! ])0. 
B23866_._•.•• 123.1. .••• ' Sec. 16, T. 9 X., R. Spring wheat..._ • __ .2 From truck in field; irri· 

f ! 5 E. gated.
B23867••••• _. 124.-\. ___ ! Nisland ..•.••••___ ._ .•••. do. __•••_.• _•...• :2 
B238US•.•_••. · 124B .... !.....do....•.... _••_._ ..... do._••.•• _•••... .il Irrigated. 

. ,; Refuse wheat in weed 
seeds.::::~~~~~~~i ~:::~~:: i~~:~:::~~:::::. ::~~:~~ l_~~~~:a:...~::~~~::::: .. Composite of clemtor test 
samples.

B23874•• _ ••..I 126A._._' Belle Fourche ••..• _. i ••••• do•••.••. _.•.•. .2 
B238i5_._.••• 126B•• __ '•••_.do...._._ ..•••• _.· Spring wheaL .••. .5 Composite of 22 elc,ator 

test sllmples. 
B238i6_.•.•.'! 126C."'jl.....dO __••• '_""""1 Winter wheat. •• : ••• , . .; Composite or 15 clontor 

test samples.
D23877••••_••11 126D.•..•••••do •• _........._•• ! Winter ,whARt nn'! . Do. 

, ~ rye mlxed. 
B2.387S·······I I26E •• _.1._ ...do..•••••.••• ··-_1 "'inter wheat. .. ,··.i .5 Blended • 
B238i9....... 126F _••• _••• _do .•..••••••••_....... do••.•.• _..... _••. . 5 From Beulah, Wyo. B23882_······1 126£.._ •• ~._•••do •••••.• ---'--"1' Spring wbeat••_.. ···1 .5 Blended. 
B23883••••••• 126L""j. __ ..dO .•••••••.•••••• , Ceres wbeat .••._•••. 1 From S miles south of 

Belle Fourche. 
B23884•.•••••. 126K. ••_ •• _••do......... _••... ' Spring wheat._ •••••.• .2 From irrigated farms 5-7 .. 


! ; , miles east of Belle 
Fourche . 

B23885.•_. ___!I26L_ •••.••••do._.._. __••••• _.l .....do.___...._...... ) . 5 From farm 0 miles west of 
; , town. 

B23886••••••_ 1262\1.••• _.._.do._._...... _•••-j-'" .do._••••••.•••••• ; .5 50 percent from Nebraska 
and 50 percen t from Belle 
Fourcbe • 

B2388L._•..I1;aN__ •• j._...dO•••.••••••••••.!Winter WbeaL•.. __.! • 2 From Devils Tower, Wyo. 
B23888•••••• _ I.UP"·T--··dO.--••• """'" i Spring wbeaL••.•• _' .5 'Vyoming, l\!ontana, and 

South Dakota mixed. 
B23889••••••• 126Q____ I_....do ••••• __ •••_•••• : Winter WheaL•.•..! <. 1 Wyomin~ and South Do· 

kotomixed.I ' B23890..••••• 126R•••_____ .do_ ••• _•.•••• __ .• , Spring wbeaL•• _••• 1 .2 
I ! j 
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TABLE I.-Selenium content of wheat and wheat products-Continued 

ceSTER COl::-."ry, S. DAK. 

Labo!atorr! Field Sele·
Plaee of rolleetion Material niuInNo. No. Hemarks 

as So. 

i 1 
P.p.m.

B23682•••••••! 60..1. •.••• , DulInla Gap .• "'" liard winter whoat.. 1 From a (arm 0 miles oasl 
o(town.B23683 .•••••• : 6013 •••.• : •••... <10...... IIard spring wheat .5 From (arms 1-5 miles 
south of town.1 

------~~-----~~--------~----------~--~--------------
L\LL RIVER COUXTY, S. DAR. 
--------_._----,-----,----_....•...-----

B23674.•••••• j' 08..1. .•••• ; IIot ::;pring:;..•••... ; Hurd spring ,,·lleaL.: 
B23675....... 6SIl ••.•• ,••.•• do............... i WheaL ••. """ .•. : 
!I23676.,••••• ) fiSC ••••. ·.•.•do .............. ; Wheat, hard spring.'
H236!i.••.••. , OSD .•.•• ·••••.do•.•••••..•.•• , Graham fiour ...... . 
B236tS...••.• i aSE ..... ,..••da........ Dranaud shorts•..•. : 
B23670....••. ' OSF •••••.•••. do ...... Bran................ 
B236S0•.••••. · 68G •••••.••.. do....... ""'" lIard winter wheat ••. 

~~gs~:::::::! ~g~::::: :.~~Ir(\~~~.:: ...... ::: I:::::~g::::::.:::::::.
D23ii4•••••.. : UOA•••.• · Sec. 5, T.l(1 ~., R. , Sprin~wheat ....... ! 


. OE. : . 
B23ii5····· .. ;.IIOOA•.. Se~.}5,T.IOS.,R. WheuL ............ : 

I F.... I ;
B23i76 .•••• __ : lOlA .... · See. 12, T. 10 ;::., R. I.....do............... · 


fiE. . 
B23ii7....... 1 102,1. .... , NE. earner sec. 12, . Ripe wheat hends .... 


, T. 10 S.• R. 6 E. . 

B237iS....... ; 103,1.... Soc. 34. T. \I S., R .. Ceres wheat ....... .. 


B2378L...... j 10M .• _. se~.Eio. T. f. S., R. Spring wheut ........ ! 

~ E. . 

B23i84 ....... ! 10iA .... ' Edgemont .... _..... : Winter whoat. ...... ; 
B23785....... ' lOill ..... _...do............. ' Spring wheaL ...... ' 
B23iSL..... ' 108,1.•• _. NW!. see. 21, T. 9 : Whelll. ............ _j

't'.. R.3W. , 
D23788....... ; 109..1. .... See. 17, T. III i'., R. Spring wheaL...... · 

j ; 3E. , 
B23i80....... ! 1I0A.... Sec. I, T. 11 i'., R. W1103L ............. · 

i 3 E. 
D23i90...... _; lilA..... Sec. 32, T. 11 iO., R. Spring wheaL..... _ 

4 E. 
D23i99....... ! 113,1. .... , .·\rumore ............ ;.....do_ .............. [ 

,. • ! 

GREGORY COlJ:-.'TY, S. DAK. 

B23522....... /10A ..... i SJ·~ o( SEI' see. 10. WheaL ............. ; 

I T. 100 X. t R. 72 

;1' 

j

! \r. I : 
B23523..· .. ·_ IOU..... ; .... dO· ............. Wheatheads........ j


1 
D23525.......I17B .. __ i S"'I'; ,ec. 21. T.1OO i WheaL ............ . 

! N., R .•2 W. i : 
D235.1L.....I2011. ... .1....... dO............... j· .....do......... '''-- '1'

B2359fi........ 38A.... .! DsUns ....................do............ .. 

D23000....... 

D230OS....... 


D23614....... 

D24i04....... 

B24705....... 

D24i06....... 

B24iOS....... 


B24710..... __ 
B2471L...__ • 

B24712.__... . 

43..1. .....1 Donesteel. ...............do............. . 

44..1. ..... Burke............... ,..... do............ ". 


45C..... __ ...do ................... do.......... _....1 

372,1..... Gregorr....... ...... Ceres wheat"'--'''-I 

372D.. __ .....do............... Durum whenL.... . 

3720.........do....................do.............. . 

372E.........do.............. Winter wheat....... , 


373,1.•• __ ..... do....................do...__ ........ .. 
3731l .... /..... do..............1Spring and winter 

I whent. 
3730.... /' .... <10............... Durum wheat... __ __ 


II.-I.AKON COUNTY, S. DAK. 

B23648•.•___./57A. ____ 1PhiliP.........____ ••1'vhent.. __..........j

B23649..__... 58A. ____ l\fidland ............ __ ._.do.... __ • __ •__... 


2 

2 


3 
I 
1. 2 : 

1 
-I Owner reports no alkali 

trouble. 
.5 Tuken (rom truck ill field. 

~!l3i crop, from bin on 
1 (erm. 
. Gathere.d in field. 

From bin on (arm. 

1 t Do. 

.5 ) 

15 I 

3 I From combine ill field. 


<. I : From bin on lann. 

From (reight carload. 

10 

I 

8 J 1037 crall. 
,i 

6 From same .field 35 16A,11 

1938 crop.
25 1 Grown on slime field ns 

I 
eorn sample D23524 (tablo 
4, P. 36). 

q 

~. 51 Composite (rom ele
1 ,·utors.I 
2 

2.51 From (urm I mile south. 
west O( town. 

.2 

5 
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TABLE I.-Selenium content of wheat and wheat products-Colltinued 

HUGHES COUNTY, il. OAK. 

Laboratory Field Plnce oC collectionNo. No. 
-----1---- _____.___ 

B24655••.•••• 364,1. ••.•1Pierre, .• " ,,' 
B24656....... 364B •••• !•• , .do .... .. 
B2465/.. ... __ 364C .... ,••.•. do ,.. 
B24658•.--."i 36m.... __ ...dL..... 

B23646...... 56A 

B23647.. ..... 50B. 

B23650....... 59A •. 


1323614.•. 46A 
13ZI616 .' 47A 
1323617 . , 47B, 
B236IS. .,48A. 

1323622. 
13Z1623 
D23540 

132:15H 

1323578..... , 

B235SO____••• r 

B2358L •.. 

4SE 
49A 
24(: 

2·11) .. 

:lOA 

31A 

32A ..... 

B2.%82,.•••. 1 32B, 
! 

B235SL..__ . .' 34A.... 

B2358.5.......1 35A... 
! 

B24667....... ~ 366A.. 
B24668 ____... j3661l 
B2466L..... 366C .,,! 

S~Je· 
nium 
as S~ .____,____1_____. 

IP./l.m.
Durum wheat...__ I 8 


cer'Jo~:he~t:':=::=:I I 


JACKSON COUNTY, S. DAK. 

IKadokn 

.do 

. 1 Cottonwood. 

, Belvidere.• ,. 

do I 
Whent Crom elevator 1 

Wbeat .• 

JONES COlfN'I'Y, S. OAK. 

rDrupe; '\ ;v~.;~t
I ,,1ur<io , do 
l do ! ,do 

i 
rOkllton do 

l.YMAN COeSTY, S. DAR. 

Reliancc.... 
Kennebec 

do. 
Presho 

do 
Vii' ian ' , , 
Sec. 8, 9. Ii, 20, '1\ 

lOS N., n. 78 W. 

; Wheat 
,do 
do 
do 

, Flour.
.! Whf'lIt 

I' do 

SE).' sec. 8, '1'. 108 , Hipt' wheat hends .. 
! N.,Ii.78W. ' 
, SE!" sec. 21, 'r. lOS i do 
I N., Ii. 79 W. 

: o. ~g;::~r"~~~1 ~6.E,t: ,do 

' 

Wheat............ j ____,LFrom north oC ViI·ian. 


Wheal. O.~· r~O:r:site-;:~:~-;:r~s'-r' 

108 N., n. 79 W. 
~1,~ src. 22, (1'. 10; 'VhesL 

S., Ii. 70W, 

do 

NF: corner sc~. 20, 
T. 107 N., H. 79 
W. 

sr;~~ sec. 20, 'I'. 107 I' Whellt '. .. .. 

2 

.;) 
:l 
7 

20 

s 

15 

~.. H. ,OW. 
Presho .. __, .• Ceres wheaL. ....I 5 

..do... -- I do 5 

.. do. I do --: 5 

B24570 ...... 3660.... 1 ... do.. ..II No. 2durum wheat·i 8. 
B24671...__ .'! 366E... ..do...... . ..do....." ... 5 
1324672....... j 366F.. __ ,do ...... . .. ; No.1 durum wheat.: 4 
B246i3....... 1366G. ..dO...... .. .. ' Durum wheaL ..... , 7 
B24676....... 367A... .do....... Ceres wheal........ J 5 

~~:g~L:::: g~m::.::. J~:::::... '::: .. Dur~~i·;vile;it.::::::i 3 
3 

B24679.•__...; 3670.... ,' , .. do................... do............. 8 

B24680....... 367E.... ..do..................do .............. 6 

B2468I....... 367F.... .do ..............dO, ........-- ... 5 

B24685....... 368A.... Kennebec.. ........... do .......... . 5 

B24686....... 368B.... . ..do................. .do ............. 4 

B24687....... 368C.........do....................do...__......... 5 


~i:~L:=:= ~~~:::: :::::~~.:::::::::::::: ::::=~~::===::=::::·::1 5 
6 

Hcmarks 


__, . _____~. 


HHl5 miles 50uth oC town.<. I I Composite Crom 7 Carms
j 1n-30 miles south oct,own . 

.5 . Compositt' Crom Carms 1-25 
, milesnorthoCtown. 

Composi!., Crom 2 elc"Il' 
tors. 

From lJelle Fourclw. 

1937 crop composite. 

Gathered in fiel<l; only
grain analyzed. 

Do. 

Do. 

1937 crop. From bill on 
Carm. Owner reported
that eggs do not hntch 
when chickens are Crd on 
this grain.

Gnthered in field; only
groin analyzed. 

Do. 

From combine in field. 

From Carm 8 milt'S sout h· 
Wf,'st of town. 

From Carm 3 miles enst oC 
town. 
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TABLE I.-Selenium content of wheal, and wheat products-Continued 

LYMAN COl'NTY. 8. DAK.-Continued 

j 

Sele·Laborator)' Field Plat-e of collection Material nium RemarksNo. No. as Se ! 
- .-------------1------ P.'P. m.l--···~-

B2469L ••.••• 369B.••• Reliance............ Durum and Ceres 2 I Composite of .Ie,·ator test 

wheat. , samples. 

B24692.__ •__• 369C••.• ......dO_ .............. Durum wheat.••.. J 2 II From farm 6 miles north· 
j west of town. 

B2469L...__ 369D....I.....do............___ Ceres wheat......... COnlpositefrom3farms. 

B24694.....__ 369E.. __ .....do............... Durum wheaL...... 1 j Composite from 6 farms. 

B24600...._.• \369G_••• '.....dO............... Ceres wheaL........ .5 'I

Il24698....... 369L........ _do .............. Wheat.... 2 Mixed black bean and 

durum. 

-------~---~----------~------.--.-----------------
MEADE COUN1,\" S. DAlt. 

B23843,......!!liA.•. 'sw~,S~C.;:T.7N., I SPriUgWhea~~····_·1 'I' Compositu of irrigated dry·
! I R. a F.. ; 18nd wheat. 

_____-C.-_______• ._________-'-__.:....._________ 

PENNING1'ON COUWry, S. DAK. 

1323ChSL.... __ !fJOA •••..! Quinn •. , .• __ •__ ._, WheaL ........... ..! 1 I 

~~m::::::: ~J;t:::::1 ~f.~~~j;...... ::::_.··1 :J~:::::::::::::·:I 1. 2 , 1 
B23tJ[xL. ..... fHA •• __ .: Kew Gmlcrwood .. ,_ ••• _dO ............... /' .2 

B23657....... 6.S..\. ..._: Hapi<l City........ i First·grm!ellour..... ..1 

B23658 ....___ 65B..... I ..... do _ __ •• ,1!-lour .............( .2, 
B2365\1..... __ 65C "'''j ...... dO............ :...dO................ .2 I 
B2:1601. .. __ • 61;1': .... - •••••do .-.. . .. ---I Graham flour. ... -.. 1. 2 I From Dulfalo Gap freight 

::~;;:~~~:~~ ::~::::;· ...:::···:···::'I ~\'.I:;:.~..:....:..:.. I,: .2 \F~I~~oa~ewcastlC, WyO., 
freight carload. 

R~l8:lt=::~:: 8~g::::: .. J~:::::.......:::/::Jg..:::l :~! W:!ierop. 

B2366S••••__• GliG .....1....do.._...............dQ...... . .[; .2 I From n freight carload 

1 
I from northwestern Ne· 
I brnska. 

B23669••••••• alA ..... / .. ..do....................do....... _....... IFrom 3 miles northwest of 
Box Elder. 

--.------~---------------------
f;'l'ANLEY COUN'ry, S. DAK. 

Hipe wheat heads... 5 Gathered in lleld; only 
N., H. /0 \\'. ,grain analyzed. 

B235i4...._ 2$.\. .... SE coruer NEW •••••do•.••••• __ •••• Do. 

I se(·. ZI. T. lOll N., 

I H.iIlW. 


])23624 ..... 5O.-\.. •• . j Fort I'ierrc... " _ . ·Wbeat. ___.•.•__ ••. 1 
1323625..... 51.\. ... , NEH ~ec. 34. 'I'. 109 ....dO............. .. 4 From truck nt elevator • 

j N.,n. 70W. 
B24660.. _.. 30oiA..... 1Fort Pierre..... Durum wheat....... 5 

;~~~·~;B. "'.1 SE~;sec._31. J.'. IOn 

Ceres wheat ••.• ____ • .2R~~~gL:: . ~~g~::::i:::J~.:::: :.:::: No. 40 Ceres wheat. 4 
B24663....... :I65D ....l ..... do............ ,. Durum wheat...... . 5 
B24666....... 3llS0 ••.. :.....do ....... ""." "'heat••..•__ •.•. 2 Composite of elemtor test 

samples . 
1 .._--_. __......-...... -~...~.------'----~.------.----

,'"'.~-'~"-";~-- -- ~- ·--~·----~~··-I-------------- .... '------....,,------
D23580.• __•••!311A... ; Wiuner ... ,. I Whcnt.. • C~~:f.Osite from 3 clem· 

1l2358i--·····!31JB"-1" .•do....... '1' do... 2 Composite frolll 2 clem· 

tors; 193i erop. 

D23592,. ••••• 3i~~ ~:010:~-=~.~.=...:. .do... 1Q37 _rr_o_p_.____ 

BIG nOHN COI!WrY. \\,YO. 

D24OJ5 .... __ ll~D .. ..! BllSir==~~•••• j Spring Wheat ....... _j· O. 21 rrri;~ted, 1037 crop.

1324018....... 15M.••.. ! Greybull......... Wheat.....__ ....... .5 Do. 


--------~----~I----------.~~----------~----~---------------

http:sw~,S~C.;:T.7N
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TABLE I.-Selenium content of wheal and wheat products-Continued 

S~I~·Laboratory' :Field Place o( ~ollcClioll ::Ilaterial niulll RemarksKo. Ko. as ~(' 
----- --- -------- --,~-~~~~-----

, ,P.p.7n,
B23959_ •• _ ,144A••. _ Gillette ... __ • ___ __ Spring wheaL•••• __ 0.5 
B23\l6O.. __ ••• i tHR .•.. !.. _..do. __ .•••••..•.• -' \\-int~r wheat •.• , _ .2 
B2392~' .•••!144D_.__ ,_. __ .dO __ • __ .. _... _'_',' do ••• __ ••••. <, t From [reigh~ carloa'!. 
B239,,, __ . __ • I-I6A__ ._ •• _._do .. _,_ ••• _. Spring wheaL .•••• _. .2 Do. 
B2397tL_._. ' 140ll __ •• i .....do. __ ._ .. __ .. __ • WinterwhenL_..... 1 
B2397i ._•• _ •• , 146C•• __ : .•••.do. __ • Spring \\·heat. _.~~.. ,2 
B239SO__ .•••. : 147A•••• ' ••••• <10 ... . .do_..... .5 Compo~il~ ~nmple Ir'JIll :; 

farms; 1937 (·rop.
B239Sl..••••• 147ll. __ ••.••<10.__ ••••.. _.••. \\"int~rwheat •• _ .5 COmpO$ile sample frnOl ,~ 

farms; 1937 ("rop.
B230S2••••__ • 147C.........do••••..•..•••• _ i Sprin~ wheat... <:.1 

------'-----------_._------ -----.--------------
COXYEllSE COl;X'1'Y, WYO. 

I ---·-----!--o,-.~ I" 

B23914 •••••• .' 130A ....... \ Douglns_~_. : WhenL. _ _••••• ' 1937 crop.

B2392L.•.•. 137,1..• _...... do_. __ ••..•••••• _ Ceres wheaL .... ___ .1 .2 ' 

B23927_.•.•• _: 13-~A .••• __ •••do,._ ............ ' Wbent.. __ ........ .5 r 

BZl92iL.••••• laSH .. __ ..•do_. __ ...... ___ .. Spring wheat........ ~_, I 

B23920_••• _ •• 13SC••••.. _••<1,, __ •__ •• __ •••• __ ,,'inter wheat .• ,... ,2 

CHOOE: COLXTY, WYO. 

B23-S97••••••. 1130A... : Se~. 21. '1'. 50 X .. H. ! Spring wheat. __ ' o. ~ I From bin on farlll. 
~ 6T ".. j 

B23S9S._•••.• 13IA•• _ : ?lfoorcrofL. __ .. do ....... . <.1 1037 crop.

B23SW••_.... 131H .• __ ~ __ ._do .. . ___ '10_. __ •. __ . -.! 

1323003..._... 131F•••. _. __ d,) .. . .:?
___ do _ 

----.-~-----.----~.~----~~---~-.~----- ------
JOIIXSOX COrX'I'Y, WYO. 

B2399S ....... I~IA .... ButJaJo..... ~ .. _ Wheat.. 0.5 1037 crop. 


XATROXA C01.'XTY, WYO. 

B2393H ...... . 14oE••••1 Cn~per _" _~~ __ •• _. Whent. ... ____ ~ __ .• I <0.1 From Lnsk. 

1323939...._•• 140F•••.1__ .do _._ ..do ......... ~ __ ._' <.1 1937 crop; (rom Riverton. 

B23942...... . 141.-1. .... __ • __ do •.• _•. __ •.• __ _. _ .•do....... _.... ~_ . 2 From Bntralo. 

B2394S•••_.. J42C ..,_ .• _.~do __ ._ ........ . ___ •. do ...____ .• _... .. I 193; crop. 

D23950••••.•• H~.L ... EdgenOll .• ~ ......... Spring whent.. ... __ .5 Do. 


NlOBRAHA COUXTY, WYO. 

B23S02._.__•• 115A•••• Lusk..... ~, .• __ ••• Ceres wheat.••. _.. ,. <0.1 
B2'JS03_•••••• ' 115D •••.•••••do ............._.' Wheat. _....... _"_ .5 COIllPosit~ of sprinl! anti 

winter wheat. -
B23911....... 13LL... IS miles south of· RiPll wheat heads ... 3 Gathered in field; on1)

Weston County grain analyzed. 
line on R.SO. 

SHERIDAN COUNTY, WYO. 

B23993....... 1149A•••• Arvada._••••••• _•• _ Spring whent••••• __• O. 

B23P'H....... H9B••••. ~ ••do .......... , •.• Wint~r whcat ••• ~. __ 

B2Z""5....... 150."--.__ Clearmont ...... _. __ Spring whl'at ..... _. , Irrigated. 

B23!l96....... 150B.... • ...do.... ~ ••.•..•• _. Winter wheaL ..... . ! 193i crop.

B2399i....... 1500.... • .••do............... _....do~ .. _....._•.•.. 

B24022••••• _ 156.-\ ••• Sh~rldan •••_.. _..... Flonr. ..........._.. 

B24023 .•• _... 156B.... • .••do••••••••••••• ___ ....do......_••• ___ .' 

R24024....... 156C • •,. ,..... do...... _.............do............... ; 


~~~~:::::::j i~~:::: i:: ::3~:::::.: :::::::: :::::3g::::::::::::::: 
~~1g;t:::::; i~ii::::I::::3g::::::::::::::: .: ::3~:::::::::::::::,
B24030.__•••• ! 156L.__ . !.....do.......__ ...... Wbole·wheat flour•• 
B2t03I ••• _ ••• ' l56J. •• __ :•••• _do........... __•• Mill sborts••••••.••• 
B24032••••• __ , l56K.___ ' .• __ .do••• _ ..... _•._.. Mill bran__ ••__ ••• _.' 
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TABLE l.-Selenium content of wheat and wheai products-Continued 

SHERIDAN COUNTY, WYO.-Continued 

Laboratory Field I S.ele· II 
Place of collection Material mum I RemarksNo. No. asSe 

P.p.m.
B24033___ •__ • IWL. •• _ Sheridan. __ •___ ••_•• Wheat_ •• _•••• __ ._.. 0.5 Baker's blend, ready for 

grInding.
B24031.__ ._._ lWM•••••• _•• do ......._. __ ••• _ Rhorts ..••••••••••.•• .s

B2403L••__• IWN......._.do....__......... Germ flakes .•• _••• .5

B24036••_•• __ l.'iOP___......do............ . Family flour wheaL <.1

B24037.__•• _. IWO.._......do............... Germ flakes __ ••• _._. .5
B24O''18_______ IWR.........do.......... _.. .. 1\1 ixed bran and I 


shorts. 

B24039.. •• ___ 157A•••_ .....do._............. Winter wheat._ ••. _. • 2 1937 crop . 

B24040._••••• 157B••__ ••••• do .......... _._ •• Spring wheaL..... . . S Do • 

B24041....... 157C.........do......... _••• _. Winter wheat .• _.• __ .2 

B24045••••••_ IS7G.•_••••••do•••••••••••••••.••••do......... ,,_,_ 1 Composite of 12 freight


carloads from lIardin. 
Mont. 

B24046...._•• 157H.•••••.•. do....................do............... .2 Composite of 11 freight
carloads froUl Arvada . 

B24047....... 1571..........do.......... ____......do............... . 2 Composite of 12 freight
carloads from Lodge
Grass. Mont. 

B2404F....... 157J..........do............... Spring wheat ........1 Composite of 2 freight car· 
loads from Wyarno. 

WASHAKIE COUNTY. WYO. 

B24004....... !I53A.... ! worland ............ ! Wil)ter wheat.......I o. S! Irrigated.

B24006....... 15.'C........ do .............. Spnng wheaL...... ,' .5 1937 crop • 

B24009....... !.i3F.........do............... Whoat............. . • 2 1937 crop; irrigated. 


WES'l'ON COUN'ry, WYO. 
--------~--~-----------------

B23833....... 116A...J Newcastle........._. Flour ____ ......... ..! 0.51 

B2383·L..... lIOB.........do••______ ... .... Best flour ........... 1 .2 

B23835...____ 1160.. __ • ~.~~.do._. _____ ".. "__ ... _ Flour.. ______ ". ____ .1 .2 
B23836....__ • lIOD.._••••••do ••• _ ....... __ .......do............... <.1 
B23837....... lI6E._._ ..._.do............. _. Graham flouf- __ .... .5
.B23838 .. _____ 116F________ .. do... _____ ........ _____ Bran"~"'_ .. ___ '"_" .. _. _... <) 

B23839. ___••• 116G••_. _....do.....__ ........ Shorts........ __ •.•.. : 5 
B23840.....__ 1I0B..... _.._dc....... _...... __ Bard winter wheat. .5 
B2384I....... JlOL..._ ._ ...do...._._ .... _... Winter wheat. ___ ._. .2 Ifrom a freight carload from 

Gillette,
B23842...._.. 1lf>.T.._._ ..._.do ...._.._______ • Spring wheat ... __ .__ .5 1937 crop. 
B23910._..._. 133A.... Sec. 24, 'l'.·j2 N., R. Ripo.whoathcads... .2 Gathered from stock; only 

liO W. grain analyzed. 
1>23000._...._ 132A••• _ Upton. _____ ._.____ • Winter wheat...... <.1 From farm II miles north 

of town. 

T.~BLE 2.--SeZeni1l1n content of wheat and wheat producls secured through the facilities 
of the Food and Drug Administration 

COI.ORADO 

SeleniumSample No. Plaeo of collection .Material asSe 

P.p.m.
B23832.__•___... __ Strasburg_..... __••• __•••• No.1 mixed wheaL•• __ .. __ ..._....__•__-..... <0.1
B24746........_...... _.do..... __ •__ ... _...._.. No.2 dark hard winter wheat._._____ •____ ..__ 
 1
B2474i •• _,,,,__._. _•• __do.. _._ .... __ ..._....._ .. _..do....... _..._......__ ••____ ...._•••••-.- .• 1

B24884•••••_.____ • La Junta....... _..._.__•__ No. I.hard winter wheat (irrigated) ... ______ ._ 1 

B24888__..__••• _.. Rocky Ford._ ...____•__.._ Hard winter wheaL...........__....____..... 1 

B24894._. ___ ...._. Ordway...._........._.... Wheat (irrlgated) ........._._ ......._.._....__ I 


KANSAS 

B238l1........__._ wallace..... ___ ._.....__••!' No.4 dark hard wlnler wheat _____••_.__....._,1 0.5 

B23812......__..._ Page CIty ... _____........_ No.3 dark hard winter whcat ______•••••_. __ •• 1 

.B23813.________ .... _ Grainfleld.__________ ....____ No.2 dark hard winter wheat.. ___ .____________ .5 
B23814_... __...... HByS....._.._._•••_. ___._. No.4 dark hard winter whcat.. ___•• _ .......__ .2
! 



'( 
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TABLE r&.-Selenium content of wheat and wheat products secured through the facilities 
of the Food and Drug Admini8tration-Continued 

KANSAS-Continued 

SamploNo. Plaw of collection Material Selenium 
as Se 

P.p. m.B24745____________ Wakeoney________________ No.2 dark hard winter wheaL _______________ _ 1B24748__ ______ ____ Hays_______________ •___________ do__________ •_____________ . _______________ _ 
2B24749____________ Wheeler___________________ No.3 dark hard winter wheat_________ .-- ____ _ .5

B24i50____________ Grainfield_________________ No.2 dark hard winter wheaL _______________ _ 1B24751.________________do_____________________ • ____ do. _______________________________________ _ 
.5

B24752____________ Hays----------------------i No.3 dark hard winter wheat________________ _ 1B24753____________]_____ dO ___________________ '" No.1 dark hard winter wheaL _____________ __ 1 
.5B24896._ ._ • ____________do_____________ •_______ !___ ._do________________________________________ _ 

MINNESOTA 

B24852__________ ..I Warren ___________________ ; No.2 dark northern spring wheat ______ ~ ____ __ 0.2 
B24854____________1Donaldson ________________ 'I' No.3 hard amber durum whoat_____________ __ .2B24858____________ Warren ___________________ No.2 dark northern spring wheaL ___________ _ .2B24865_________________ do_____________________ No.3 dark northern spring wh~aL ___________ _ .2B248i9____________ Crookston_________________ No.2 hard ambor durum wheat_____________ __ .5 

MONTANA 

B2521L __________!Havre____________________ • No.1 dark northern spring wheat ___________ __ 
B25218____________ Cut Bank_________________ No.2 dark northern spring wheat ___________ __ .5B25219____________ , Conrad. __________________ No.1 dark northern spring whoat ___________ __ 1B25220______ __ ____ Great Falls ______ •______________ do________________________________________ _ .1 
B2522L-----------1 Shelby -------------------- No.2 dark northern spring wheat ____________ _ 1
B25222____________ Dutton ___________________ No.3 dark nortbern spring wheat___________ __ 1 

1 
.2!~~t=:::===:==1 ~~~~~~~--~~::::===::::: :~~:~~t:=:::::=:=::=:::::::::=::::::::::::::::: 

1 

, I 

NEBRASKA 

B23817.. ______ ____ Harrison _______.__________ Wbeat.. ____________________________________ __ 0.2B23818____________ Crawford _________________ No.1 dark bard winter whoaL _______________ _ 1 
.1

B23819__ ____ ___ ___ Whitnoy _______________________do_______________________________________ __ 
B23823____________ Chadron__________________ No.2 bard winter wheat____________________ __ 2
B23828____________ Bristow___________________ No.2 dark hard winter wheat________________ _ 2B23829____________ ____________________ No.2 durum wheaL _________________________ _J~ynch 3B23830____________ Niobrara__________________ No.3 dark hard spring wlleat _________________ 5 

.1
B2383L_ _____ _____ Fordyce________________________ do____________________ •___________________ _ 
B24740____________ Hay Springs______________ Hard amber durum wheaL ___________________ 1B24844____________ Crawford _________________ No.4 northern spring wheaL ________________ _ .2B24845____________ Chadron __________________ No.3 spring wheat ___________________________ _ 1B24847____________ Crawford _________________ No.1 hard amber durum wheat..___________ __ .2B25202____________ Whitney __________________ No.2 dark northern wheaL __________________ _ 1B25203__ _____ ___ __ Harrison _______________________ do_____ _______ __________________________ __ .5B25::M__ __________ Chadron _______________________do__________________________ ..___ •________ _ .5BU205____________ Crawford .. ____________.._ No.5 dark northern wheaL __________________ _ 1 
B25~____________ Harrison __________________ No.2 mixed winter and spring wheaL _______ _ 1B25207_________ .__ Whitney__________________ No.4 dark northern wheaL____________..___ __ .5 
B25~__ __________ Chadron__________________ No.3 dark northern spring wheat____________ _ 1
B25209____________ Crawford _________________ No.1 dark northern winter wheaL ___________ _ .2
B2521L.._______ ._ Bristow___________________ No.3 hard white winter wheaL_____________ __ 5 

~~m:::::::::: ::11 
•~::~Jg.__::::::::::::::::::: :::::~~::::::::::::::::::::::::::::::::::::::::: 3 

1 

B25214____________ Niobrara____ • _____________ No.3 dark bard winter wheaL______________ __ 5B25215_________________ do_____________________ No.5 dark hard winter wheat _______________ __ 1
B25216. ___________ !Bristow____________.._____ No.4 dark northern winter wheaL...________ _ 1 

NORTH DAKOTA 

B24848. ___________ .Minot..___________________ No.5 dar};: northern spring wheat..___________ 0.5 
B24851____________ Grand Forks______________ No.1 hard amber durum wheat_______________ .2 
B24853______________ •__ do ____________________ No.2 hard amber durum wheat_______________ .2 
B24856_________________ do. _______ ..._________ No.1 hard amber durum wheat_______________ .2 
B24860____________ Grafton ...________________ No.2 dark northern spring wheaL____________ .1 
B2486L ____ •______ Grand Forks ______________ No.2 hard amber durum wheat_______________ .2
B24863____________ West Fargo _______________ _____ dO_ .._____________________________________ .2I 
B248&i___________ • Fargo _____________________ No.3 dark northern spring wheat_____________ .5 
B24866.___________ Minot_____________________ No.5 dark northern spring wheat_____________ .2 

..... 

',' 

.. 
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TABLE 2.-Selenium content of wheat and wheat products secured through the facilities 
of the Food and Drug Administration-Continued 

NORTH DAKOTA-Continued 

SeleniumSample No. Place of collection Material as So 

P.p.m.
B2486i____________ MinoL_. ___ . _______ •____• No.4 dark northern spring wheaL.____.. _____ 0.5B24868__________ ._ Fargo ______________• ______ . ____do. _.__._..•_. ___.._____._•...• ________ . __ .2

B24875__ •______. __ Minot__________._._•.•••_ No.4 hard dark spring wheaL ___ •__ •_____ ._._ .2

B24876______ ••••.___ ._.do___••____•__________ No.4 dark northern opring wheat __ •••_•• _. __ _ .5 


SOUTH DAKOTA 

B23820_•• _." •••••_ Ardmore___.••._•••.• __._. No.2 dark hard spring wheat_ •._.•• __._••..•_ 12 

B2382L•••_••••_.. Provo•._. __••._......____• Wheat_ •• __ ........................._••_. __••• 2

B23822••••••••••_. Heppner ._ •.._. __._._....... _._do __ ..... __ ...._........ __ ... __ .. _........ 3 

B23824_...._...... Winner................... No.3 dark hard spring wheat .._._..__.... __ ._ 3 

B23825............ _... _do..................__ .. ___ do......_........ _...................... _. 3 

B23826.._........_ Dixon..................... No.1 dark hard winter wheat ............... .. 3 

B2382i........._.. Gregory................... Wheat........... _............__ ........ _... .. .2 


,B2474L........... Presho.........._......... No.2 hard amber durum wheaL............ .. 4 

B24842_........... Winner.................... No.3 durum wheat................._...._..._ 2 

B24846............ Gregory._. __ ................ __do.............................._........ _ 2 

B24849_......... __ Winner................... No.4 amher durum \vheat.............._..... 2 

B24850................_do...... _............_ No.3 dark northern spring wheat ............. 2 

B24855__••_....... __ •..do•• _._._•._.......... No.4 dark northern spring wheaL ..._....... _ 2 

B24857.........._..... _do.. _._._..._........_ No.3 hard amber durum wheat.. _............ .2 

B24859.................do.• _••• _._._ ..._..... No.3 dark northern spring wheat .. _._.... _._. 3 

B24862................_do..........._......._ No.4 dark nortl>~rn spring wheat_ .......... .. 3 

B24869..........._ Reliance......._......... _ No.2 dark northern spring wheat ....... _.._._ 2 

B24870_....... _.._ Chamberlain_ ..... _•• _... No.4 dark northern spring wheat ....._.•_.... 1 

B2487L......,..... Vivian_••_••_._........... No.2 dark northern spring wheaL __ ..•_...... 4 

B248i2......__ ..• _ Presho_••_................ No.5, 89-percent hard red, ll-percent white .5 


winter wheat. 
B24873............ Kennebec_..........._.... No.5 dark northern spring wheaL..._........ 4 

B24874_........... Presho._..._••_.........._ No.1 hard amber durum wheat..... _....._._. 3 

B248i7..........._ Reliance.................. No.2 hard amber durum wheat............. .. 2 

B24878............ Chamberlain.............. No.4 dark northern spring wheat ....... _..... 2 

B24SSO............ Reliance.................. No.2 dark northern spring wheat ............. 2 

B2488L................do................._.. No.5 dark northern spring wbeat ............. 2

B24882......__........do.._................_ .....do............ _......... _.. __.........__ __ 2 

B24883............ Chamberlain.......... _... No.4 dark northern spring wbeaL_ ........... 3 


~~~t:::::::::: _~~~~~ ~i_t:..'.~::::::::::::: ~g:~:::::::::::::::::::::::::::::::::::::::: .5 

.5 


B25298................ _do......_................__do...._........._............... _......... 1 

B25299............... _.do._ ....._........... _ Wheat bran................... _......_........ .5 


.5 

4
i!1~~~~~~~~~~~~ :~~~~~~~~~~~~~~~~~~~~~~~~~ ~i4~:~~~I~~~~-~~[~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.5 


4 

B25304.........._•._...do ........................ _do_._._..._....... _........._......_...... 5

B25305...._...._...... _do•..•_._._..._._. __._ Bran......___...._.... _.. __ • __ ...___...___ •__ • 5

B25306...........__....do .... _. __._..___..___ Mlddlings....._.._._. ______ •__ ._.___ ._._•• __._ 
 4 

B25307.............----do- ......--- .........- Wheat screenings............_..........__..... 5 


WYOMING 

B23815............ Torrington............... _ Wbeat..__ ..__ .............................. _ 0.1

B238lO.. _. __ .... __ Douglas_. _.........___________ do. __• __•______•.___•____ . _____ . __._______ .1 

B24742_._. __•__••_ Gillette ___•________ •______ No.2 dark northern spring wheat_ •._. __ __

B24743_____••____. _.. __ do __ ....._____________ No.2 mixed wheat ____ .. _______..____________ • .5 

B24744______ ..____ Wheatland.__•________. ___ No.1 dark. northern spring wheat __ • ____ .. ____ .2 

B24843____ •• ______ Laramie_______________ .. __ No.2 dark hard winter wbeat_____• ____ .. __ ___ .1 

B25210_____._._.__ Torrlngton__. _______. _____ No.3 dark nortbern spring wbeaL____________ .5 
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TABLE 3.-Selenium content oj wheat secured through courtesy oj the .General Mills 

Co., Inc. 


Representative Sample SeleniumSample No. Source of sample from- as Se 
---_.---------------------I 

P.l'.m.])25175____________ La Junta, Otero County, Colo ________________ Ele\'ator bin _____________ _ 1])25176____________ Lamllr, Prowers County, Colo _____________________ do____________________ _ .5])25177____________ Las f.nimas,'Bent County, Colo___________________do____________________ _ .5825178____________ Strasburg, Arapahoe Counf,y, Colo____________ Carload __________________ _ .2825179____________ Avondale, Pueblo County, Colo ______________ Ele\'ator biu _____________ _ 
825180____________ Holly, Prowers County, Colo ______________________do___________________ .. 1 

.5825181.___________ Sharon Springs, Wallace County, Kans ____________do ____________________ _ 
825182____________ Wallace, Wallace County, Kans ___________________ .dO___ .___________ ._. ___ , 2 

.5825183 ____________ Wakeeney, Trego County, Kans ___________________ do____________________ _ .2825184____________ Hays, Ellis County, Kans __________________________do ___________________ _ .2825185____________ Park, Gove County, Kans _________________________do ____________________ • .2
825201.___________ Crookston, Polk County, Minn_______________ Carload___________________ .5
82519L___________ Miles CIty, Custer County, MonL_. ______ •_______do____ •_____________ . __ 
825192____________ Great Falls, Cas~..de County, MonL __________ .• __ do_____ •______________ _ >.1

.2 
825193_________________do______ •_______________________________________do____________________ _ >.1825191.___________ Dutton, Teton County, Mont _____________________do____ . _______________ _ 1825195_________________ do____________________ •___________ •_____________do____________________ _ 

825196____________ Conrad, Pondera Oounty, Mont ___________________d,'____________________ _ 1 


1825197____________ Choteau, Teton County, Mont.. __________________d~ .___________________ _ 1 
825198_______ •• __ • Sbelby, Toole County, Mont_ •••• _.._•• _•.•_. __ ._.do. __ •__ •__ ••_••• _•• _._ .2 
825199._•••_•• ___ • Havre, Hili County, Mont.__ •.• __ ••• __ •• _._. ___ ._._do_.___ ._. __ ••_•• __ ._._ .5 
825200__ ••••• _____ Poplar, Roosevelt County, Mont •• _••••••••_______do __ ••___ •• __ •• _______ • .5 
825186__ ._••_____• Chadron, Dawes County, Nebr •• _. _____ •____ Elevator bin_. __ •••_._ •••_ >_1
825187 •• __ •• ___________ do______ •__ •___ •_____._._ •• __ •• __ ._ ••• __ .__ Carload_._ • _________•__ •__ .5
B2518!L ____ •• __ ._ Whitney, Dawes County, Nebr. ___ ••_••_______ •• __ do ______ ._._____•_____ _ 1
825189_._.__ •___ •• Winner, Tripp County, S. Dak_ •• _••__________•___do________ •• _ •• _•• ____ • 3 
825190____•..•••••• Fort Larlimie, Goshen County, Wyo _____•• ___ ••• __ do___ ._•• ___ •.• _••• ___ • >.1 

The samples in table 1 represent various quantities of wheat, from a 
shock to many thousand bushels. Further, they represent wheat 
products ranging from bran to flour and breakfast food. Therefore, 
nO,t only must the content of a sample be taken into consideration but 
:a1so the amount and kind of material it represents. The information 
llresented under the column headed "Remarks" is intended to assist 
in judging the sample. Where no information is given concerning a 
sample of wheat. the sample represents the grain in an elevator bin. 
Taking the samples as a whole, 83 percent of them contained 1 p. p. m. 
or less, 92.5 percent contained less than 4 p. p. m., and 7.5 percent 
contained 4 p. p. m. or more of selenium. There were seven samples 
that contained 10 p. p. m. or more of selenium, and the maximum 
found was 25 p. p. m. 

The wheat samples given in table 2 represent primarily elevator 
bins and freight carloads. The samples are similar in selenium con
tent to those in table 1. About '15 percent of the samples contained 
1 p. p. m. or less, 90 percent contained less than 4 p. p. m., and 10 
percent contained 4 p. p. m. or more of selenium. 

The samples in table 3 are representative of commercial lots of 
grain from elevator bins and carload shipments. The selenium 
content of the samples in general is comparable to that of the samples 
in tables 1 and 2, but none of the samples in table 3 contain more 
than 3 p. p. m. of selenium. 

Tables 1, 2, and 3 include data on nearly 1,000 sl!.mples ~f wheat 
and wheat products. The great majority of them cannot be con
sidered toxic. Because there is little in the literature that permits an 
appraisal of the selenium intake tolerated by human beings without 
injury, all references to toxicity in this bulletin relate to experimental 
or domestic animals. Certainly those samples that contain 4 p. p. m. 
or more, if they constitute the whole diet, would be toxic 'to white rats. 
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In Oolorado there is comparatively little wheat grown on selenif
erous soil, yet all the samples that were examined (tahles 1, 2, and 
3) contained selenium. The maximum found was 3 p. p. m. 

The seleniferous soils of Kansn,s are derived from the }>ierre, Nio
brn,ra, and Benton format.ions. These Cretaceous sediments outcrop 
in a series that increases in age from west to east. They are not 
exposed uniformly. The soils overlaying them are sometimes derived 
from the nonscleniferous Ogallala formation or from loess material. 
The toxic Il.ren,s are primarily in Gove, Graham, Lane, Norton~ 
Phillips, Rooks, Scott. and Trego Count.ies. 

Although there is considerable seleniferous soil in Kansas, no great. 
amount of it is de\-oted to when.t. This assertion is based on the
field work in making a selenium survey of the State (5) and on field 
observatioHs made iI, connection with the collection of the wheat 
samples given in table 1. The eroded areas udja,cent to streams are 
the most toxic, but such rough terrain is not suited for wheat farming. 

'No exact data are a.yailable on the n,mount of seleniferous land 
devoted to wheat. 

The wheat samples examined (tables], 2, lind 3) were in general 
low in selenium content, that is, they contained less than 4 p. p. ID. 

However, three samples, B23450 from Graham County, B23429 from 
Trego Oounty, and B23388 from Wn,llace County, contained 5, 5, 
and 4 p. p. m., respeetiyc·ly. The first two of these samples were 
collected directly from th(' fields. There are probabl}T fields scattered 
throughout the seleniferous area that produce some wheat toxic to 
domestic animals. 

The samples collected in western Minnesota (tn,ble 2) werc obtained 
because the places of collection receive wheat from the States to the 
west. No significant. amount of selenium was fonnd in the few 
samples analyzed. 

There are large areas in ::\foutana that produce some toxic vegeta
tion due to selenium (55). In general, the soils n,rc low in selenium; 
this is especially noticeable jf they are compared with the seleniferous 
soils of South Dakota. Soils occur, however, throughout the area 
that are much higher in selenium than the average. TI)('re are 
several geologic factors that contribute to the erratic distribution of 
selenium in the soils of ::\fontana. Although certain Cretaceous 
formations of the area alwn,ys contain selenium, the amount varies 
greatly within the profil('s and from one location to another. This is 
further complicated by the frequent occurrence of a mantle of debris 
fron1 the Keewatin ict' sheet, Ro('k~- :3Iountain glnciers, and outwash 
from the mountains. The soil may be formed from the tmderlying 
formations, the mantle of debris, or from a mixture of the two. Large 
n,reas of !>eleniferous soil are devoted to the production of wheat. 
There is il large region in "which scleniferous soils occur in the northern 
part of the State from the Rocky :310untains to the eastern border. 
A smaller region inrludes Big Horn and portions of th(' adjoining 
counties. The areas were covered by the collection of over 40()' 
samples of wheat (ta.bIes 1, 2, and 3). 

The wheat samples represent amounts ntnging from a truckload to' 
a composite sample of 41 farms, from an elevator bin sample to a~ 
carload lot. Although they represent from small amounts to veryr 
large amounts, the selenium content was low, with an average- of 0.5 
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p. p. m. and a maximum of 4 p. p. m. The wheat products prepared 
in the area were also low in selenium content. 

There are small amounts of toxic grain grown in ~Iontana, but the 
amount is so small that it is readily reduced to a low selenium content 
by mb.:ture with other gmin in the loclll elevators. A few samples 
collected from fields hR\'e been reported to contllin o\'er 4 p. p. m. (5.5). 

In portions of northern Nebmska the seleniferous Cretaceous s!'C\i
ments outcrop. Some of the soils derived from these sediments are 
high in selenium. Previous surveys have shown the areas to produce 
toxic vegetation (4, 5). The characteristic chronic selenium poison
ing of stock occurs also. The wheat survey included these selenif
erous areas. A total of 108 samples was collected. 

There were 13 samples that contained 4 or more p. p. m. of selenium 
and 2 of them contained 10 p. p. m. Some of these toxic samples nre 
of special init'l"l'st. Snmple B23504. from Knox County (table 1), 
was gathered in the field nnd was iound to contain 8 p. p. m. The 
farmer had some of the 1937 crop from this field in a bin and a snmple 
of it, B23507. \\'US found to contuin 10 p. p. m. This bears out the 
observations of furmers that certain fields invariably produce toxic 
grain. Other exnmples will be noted elsewhere in this bulletin. 

The selenitun content of samples B23746 to B23750, inclusin 
(table 1), collect(·d at a roller mill in Sheridan County, was: Flour 4 
p. p. m., shorts 4 p. p. m .. bmn 6 p. p.m., wheat cleaned and blended 
for milling 4 p. p. n1., and wheat 10 p. p. m., respectively. Anyone 
of these samples, if llsed as the diet for rats, would produce character
istic symptoms of chronic selenium poisoning (3.5). The wheat 
sample containing 10 p. p. m. would produce characteristic signs of 
chronic selenium poisoning in hogs (4-~) and as a laying ration for 
hens would prevent tIl(' hatching of t heir eggs (41). 

No previous survey hns been made for selenium in North Dakotu. 
Astragalu.s bisulcatus und A. pectinafus were ohserved while driying 
through the northwest portion of the Stute. These species hnve 
been infnUiblp in marking selcniferous areas in previous surnys. 
notably in th(' sUITey of n similar uren in ~rontanu (5.5). "11ent 
samples were therefoi·p collected in Burleigh, ~rountrail, Ward. and 
'Villinms Counties. It was fonnd thnt ull ex('<'pt one of the samples 
contained easih" detectable amounts of selenium. However, the 
selenium content of the samples wus low, the maximum for the n1"('n 
being only 2 p. p. m. 

In the western purt of South Dukotn ther<' are extensive 8,1'eaS of 
soil developed from the Pierre and Xiobrara us well as from other 
formations of Cretaceous age. Certnin portions of these formations 
are relatively high in selenium, as are the soils developed on them 
(4 • .5, 32, 34). Both chronic and acute poisoning of animals is well 
recognized in these an'as. 

Nearly 200 samples of whf.'at and wheat products were collected 
in the areas known to be seleniferous (4. .5, 34). There are con
siderably more samples for the amount of wheat grown than were 
collected in ~'1ontana. The known toxicity of some of the grain in 
this area made it desirable to have numerous snmples. Of these 
samples 43 percent were 1 p. ,. nl. or less, 69 percent were less than 
4 p. p. m., and 31 percent were 4 p. p. m. or over. The ma:\:imum 
selenium content was 25 p. p. m., in sample B23525 from Gregory 
County (table 1). The average of all samples collected in the State 
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\nlS 2.8 p. p. nl. Some of the samples of high selenium content w('re 
eollected from fields whereas others represent elevator bin samples 
and carload lots. Nearl}T oll(·-third of the ,mmples (not one-third 
of th(' wheat) contained sufficient selenium to makr them toxic to 
rats. TIlt' gmin rppresented by many of the samples would be 
readily toxic to stock, and if used as u ittying rution would prevent 
the hatching of Pggs. In fact. the furmer in Lyman County who 
fumished sample B23581, table 1, l"('ported that eggs from chi~'kens 
fed on the gmin would not hatch. The sample containNI 8 p. p. m. 
of selenium. 

Snmples B25:302 to B25307 (tnble 2) from n rollpr mill in Gn·gory 
lIL'e of speciul interest. All of tIl(' snmples collected contain sufficient 
i;elcnium to he toxic to rats. Snmplcs of wheat, flour, und middlings 
('ontnin 4 p. p. m. and snmples of flour, bmn, and wheat screenings 
{'ontain 5 p. p. m. of sell·nium. 

Beuth and his nssociatrs have reported seleniferous nreus und stock 
losses from toxic vegetn.tion in certuin portions of Wyoming (1, 24,), 
Byers has rel)orted selcniferous soils und toxi(' vegetation collected 
on reconllnissnnce surveys in the Stnte (1' 5). Eighty samples of 
whellt and wheat products were collected III these areas (tables 1, 2, 
nnd 3). The selenium content of til(' snmples was low. Eleven 
sumples contnined less thUll 0.1 p. p. m. und nIl contained 1 p. p. m. 
01' less, except one which ('ontnined 3 p. p. m. There have been 
reported cuses of selenium poisoning in the State from toxic grain (24). 

SELENIUM AS A NORMAL CONSTITUENT OF WHEAT 

~fany soils outside of the seleniferous areas have been examined 
for selenium. Selenium has been found in all soil snmples that have 
been carefully examined. It follows, then, that vegetation growing 
on these soils should also contnill some selenium nnd that if a suf
ficiently lurge sample were used a positive test for it would result. 

The analysis of wheat reported in tnbles 1 to 3 wns made on a 
10-gm. sllmple, which permitted the detection of us little ns 0.2 
p. p. m. Some of the sumples collected in the region in which !"elenif
erous soils IlU1Y o('cur did not give a test for selenium und are noted 
in the tables liS containing less thun 0.1 p. p. m. Three such samples 
were selected for rcexnmiJliltion, nnd 100 gm. wns taken for unalysis. 
In nIl tlu'el' snmples. B24150, B24201, nnd B25186, selenium was 
detected, the amounts being 0.02,0.02, and 0.0.5 p. p. m., respectively. 

'Vhent snmples from humid I1rens were also ex:unined. Twenty
five samples of when,i. grown in Delawnre, Illinois, Indil1nu. ~IarylnIld, 
~Iichignn! ~lissouri, Norlh Curolinn, New Jers('Y, New York, Ohio, 
Pennsylvnnia, Tennessee, Ilnd West Virginia were exumined for sele
nillIH. No selemum WI1S detected when n 10-gm. snmple WIlS used. 
Three 85-gm. Sillllples, one ench fWIll lllin(.is, l\Jissouri, nnt! Ten
nessee, were reexamined und were found to coninin 0.02, 0.02, and 
0.03 p. p. m. of selenium, respectively. 

Robinson (42) exnmined whent from lhgentinn, Austrnliu, Canlldn, 
Hungary, Mexico, South Africlt, und Spain, in nddition to domestic 
snmples. He found selenium in nIl of the samples exnmined. The 
nuthorsngree with Robinson tlmt it is improbnble thut nny field
gl"Own wheat is entirely free frum selenium, becnuse when carefully 
examined, wheut hns nlwllys been fOllnd to contnin selenium. The 
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mere presence of selenium in wheat must not be viewed with alarm, ,~ 
as it is probably a normal constituent. The presence of selenium in 
grain ~eco~l1es a pro~lem only when it occurs in sufficient qUllntities 
to be lllj urlOUS to alllmu1s. 

SELENIUM CONTENT OF BARLEY, CORN, OATS, AND RYE 

Although the survey was made primarily for wheat, it seemed 
advisable to collect other grain when available. Therefore, nearly 
300 samples of barley, corn, oats, and rye were collected. The data 
are given in table 4. 

TABLE 4.-Seleniuln COl/lent of barley, corn, oats, and ryp 

BEX'L' COl'X1'Y, cor,o. 

LBbfgtory I l'~e~~ II Plnce or :~leCtiOn -'11- , ~~:~n-a~-',,...,-~-R-e-m--a-rk-'s-----:\[nlerilll 

S!.' I 
! -1'---· .-P.-1'-.'-".:--·--------·-

B23370..... _. 5A _____ I LnsAnimns___________ Barley. _____ .. ' 1 193ierOpjirrigaiCII.
! ___1_- •________~____..'.______~._ .. __ _ 

CHEYEXXE COL'X'ry, COLO. 
---- -,-----,.-----------:---------
B233S4._._ I!lB._ IKit Carson ........ \ Corn -:~:__ n.n ' 


OROWLEY COUX'I'Y, (,OLO. 

13233f,o ... __ 121l_•. 1 Ordwa~•• __ ....... I Onts.... ___ ...' .;_. i~ri~aled. 

B23362 _.. __ : 2D ..... j.. ___ dO ...... · ___ .... ll'opeorn..____ .._j __I_'.__.~______ 


KIOWA OOUlS'TY, COLO. 

-;~~-3-5f,-.-.- .. ..-.'7'-B-H-rl-e~-,.-.--._-.- -.-_J.•-.-7!-1-1)--_----F-0\-~I-er----.--.-.-.- __ __ 
0.5 Irri~ai"'l. 

B23307.... ·m..... Ln Junt.ll. . .. ... 'l'rebi bnrley __ ... ' . 5 ])0• 
B2330n .. 41) 6 milcs wcst or La : Corn ___________ •__ i 1 Dil. 

Junta. 1 I , 
.--

PROWERS COlT!"!'Y, COI,O. 

, I' 
Il23373..__ ... : 6A _____ •. Lamar.. .... .lllarlcy .. --.. - "'_1 1 ! Composite or irrignt~t1 nn.l 

; i • ,I dry Innd grnin. 
B23375· ______ i 60 _____ -!- .... dO ---- ...... -.... ; It.'d onts. '- · .. ··l .5 i rrrigat~ll. 
____-'-__________-"l____.____.....;.'--_-'-'_._.__~_ ..•.__ 

LOGAX COUXTY, KAXS. 

B23H3 .• • '1' 23A· .... 1 S'V corner sec. 1;, 'I'. I lUpe harley heads", Gathered in fiel.!. 

I

14 S., n. 37 W. : 


B23US.• _.... 24A____ Wl4 corner sec. 18, '1'. ____do_....________ , j Do.I HS.,n.3G\\'. : 
1 

WALLACE OOUN'rl', KANS. 

121B
B23409••____ 1 _____ Ii S\\~ ~~~~~~ ~~\r~S' T. RcoiPr"nb.a.r_l_e:"••h.".a_d_S_.-[ 11 !°frt~:~~~~CI~~t'l:: WdS 
B233S9.._____ 12B...___ Weskan._ ..___________ '. i 

_B_~_3_00_--_-_--_--~1_2C_-_-_--_-~._--_._-d_O_--_--_-_--_--_-_-._-_--_-.~~_Il_·10_-_--_-_-.-_-_·_--_-~--t __l~1__.__________ 

http:HS.,n.3G
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TABLE 4.-SeleniulII contellt of barley, com, oats, and rye-Continued 

BrG HonX COUNTY, l\f01'\T. 

LaboJntory! Fi.eltl : Place 01 collpction :Material ~I~~~- i RemarksNo. 1 ~o. f 	 Se ' 
_____1__•____. _______. _____._ 

:P.p.Tn,: 
BZl05i .... "/' loOF... Lod~e Grass....... 1Onts ... __ . '0.2 i 193icrop.

B240.'lS....... 150G... .do .. • .., Barley.... .5 I Do, 

B24065....... 1000 .... Hardin ......... 	I Oats....... ,5 I Do. 

R24060..... 160rr.. ..do.............. j Barley............ .2 I 1937 crop; lrri~atcd. 

B24075..... ,,[ lOill ... do ..... ""'" .....do .. ......... .5 	, :Mixture 01 1937-38 crops;1 !rri~ated, 
B2lOi6....... 161I..... .do...... ··• ........1Oals .............. , .21 Irrigated.

B240SL._... 1620.... .....do................. Barley__.......__.1 .5 Do. 


-----.----~----------~--~-------------
TILAIXE COUNTY MONT. 

;2~:;--~'1 ~n-':"! C~I~~ ... 	 10nts· ... •.. •· .. ·1 
CARTER COUN'ry, MONT. 

~~S95 .~..J~A .... ~~:~4-~:.-1·0, '1'. 9 S., Barley heads •.•.. J 2 From stack h field. 

__I_ _ R. r.o I':~__~__'__.~_____f ___,,__ ._...._____ 

CASCADE COUNTY, MONT. 

B24269 i .2l61I Gr~3t Falls ._._ ... ' Burlcy. __ ....... 0.2 1037 crop; from Fairfield 
irrigation project, Teton 
County. 

,!, Do. 
•2 , Do. 
. 5 : 193i \'ro!'; irrigated. !!1i~~::i !ll1j,:,,It:~:..:: :::i:o.~:::::::::::: I 	

! 
ClIOUTEAU COUNTY, 1\[QN'l'. 

;j~~~---1202C~:~~~~o~.... ·.. --1 Rye ·:· ..-··~·~~~r--·-_~_=~__ .____ 
FEROl;S COCNTY. ~roNT. 

(l.1 ' From u freight carload. 

OT,AClER COUNTY, 1\[ONT. 

lI243OS..... _ 1218c.... ' Cut Bonk. 	 ! Onts .•~~.·~---;1·~-19~' rr~I~-I~::-::::;
miles west 01 town; lrri· ! gnt~d . 

B2430D . 2451) 	 !Bllrlc~·.......... . • 2 Ir37 (-rop [rom north 01 
! Valier. 

BILL COUN'l'Y, MON'l'. 

g~m~ ::: .. i ~g::::lIU\;rL::.::::::::::::.~I~~~·o.:~::::: .. ·· (I:~ 193iJS~~P. 
B2H2IL ..... i 280D ....... 110.. • ........ Barley.. .5 Do. 
B24430.•• __ .. 280E ... ..10 •. • Hyc..... . 1 Do. 
B2H:H....... 28IC.. .. ...do... Onts......... Do. 
B2HJ5.. ...... 28ID .. ,.....un.... . Barley_ ...... _.. Dn. 

1l2H38~~••••i.~2C.~. do.... ; Rrc ~._._._.._.•--__._._.•_..'_____._D..O_..........____ 


PE'l'HOLEUlIf COUNTY, MONT. 

B2412L.. lilA" 	 Onts .• 

254656-41 ... _,; 
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TABLE 4.-Selenium content of barley, corn, oats, and rye-Continued 

PHILLIPS COUNTY. MONT. 

Laboratory Field i Sel~ni·· 
Plaep o( collection Material , umns RemarksNo. No. I Se 

-----------.1---------1-.-.----.-1----:---.----- -
!P.p.Tn.:

B24451L.... . 291B.... DodsoD............... oats..............1 0.2' 193i crop; irrigated. 

B24465...... . 293F.....Malta......................do............. .2 ! 

B24470....... 294D.........do......................do............. .1 I 

B24471....... 294E.........do................. Darley............ ! .2 1 193i croll. 


I . 
-----~----------~----------~--~-------.-----

PONDERA COUNTY. MONT. 

I 
B24338....... \239C .... 1 Conrad .............. , Darley ...........1 2 I 1937 crop. 
B24339....... 239]) .........do................. Oats.............. . Do . 

..:--. ,'----------
SHERIDAN COUNTY. IIION'r. 

D24545....... !322B... , PlentywOod ........... ' Oats ... ••· .... f-~~ lGrown 6 miles southeast of 

lown. 

------~----~.-------
TETON COt'N'rY. MONT. 

B2429L.•••. 1222A •. J;~~rfleld·=~~.~-- Burley ........... . lfi37 crop; irri~alcd. 

B24292...... 222B...-!- ....dO................. Oals ........... " Do. 


-----'------
YELLOWS'rONE COUN'l'¥. MONT. 

D24090.......i 164E..... Billings............... 1. Fall rye .......... Ii o.! ,i

D24091.......1164F.... :.... do .................1 Denteorn....... .. .v 

B24092....... : 1640. .' ..... <10 ................. : Semi·dent corn .... · .1 


.2 'Mixed dry and irrigaledI grain.::::::::::~J :::::.t::·:::::::::::.::":::: ::::e~:: ::.::::::::i 1.2 ! 1937 crop.
B24119....... i 16iC.... •.do................. !lye.............. . 


I ' I ._-------
DOYD COUNTY. NEDR. 

i! 1 i 1 

B23510...... 1 lOA.. .1 Sec. 21. 'r. 34 N .• R. IOats............ .. 0.5 i 

, I lOW. : 

B23511. ••••. !llA..... i E~10fNEHsec.l.T. :.....do............. : 7 Gathered on a diagonal
i ; 33 N.• R. 10 W. i ' across an SO·acre field. 

B2351L ..••. 1 IlB .•.••1 SE cor. sec. ~fl. 'r. 34 I Darley heads .... ; Gathfred in field across 
N .• R. 10".. : from 1323511. 

B2:1514....... 12A..... WHofWH sec. 8.T. :.... do ............. ! 12 Gathered ill field. SoliIf N .• !l.9W.(2milesj ; contained 2 p. p. m. Se. 
i south of NW. corner I 

B23515....... jI2D........~~~L...............1 Ripe oat heads __ .:. 15 i Gathered in field . 

B23518 ....... 1413..... Anokll................ ~ Darle~·............ i • 5 I Composite o( 1937 crop 

: from several farms. 
D23529....... : 15A..... NEH~ee.3.·r.34N.• i Oats .............. ; 15 Gathered within 100 (eet o( 

j R.13W. I ' shale containing 4 p. p. 
m. Se. 

D23521....... , 1513..........do.................1 Darley heads i Grown on raw ]')icrrc 
shale~' soil 0.2 mile south 
o( B2352O. 

D2360l..•••.. ! 40A..... Lynch .......__ •.• ••••1Barley•• __ ........T 4 Grown on sec. 17. T. 33 K .. 

f R.9W. 

B23602....... 40B ..........do......................do ............. i Do. 
4 Grown on sec. 19. 'l'. 33 N .• 

R.flW. 

. I 
::::~::::: :~~::::: ::::::::::::::::::::::::I. ~~'~~~'.~~:::::::::: Composite of elevator test 

samples of all rye bought .. 

B23fi04....... 41A..... Anoka.....................do ............ . .5 

1324718....... 3HC.... Bristow............... Oat8 ............ .. 2 

B24719....... 3740.........do................. Barley ............ 

821720...... 374E ........do................. Fall rye........... 

B24724, ..... 375 D.... , Lynch ................ Oats ....__ ....... . 

B24725....... 3i5F.•.+....do................. Darley.......... .. 3 
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TABLE 4.-Selenium content of barley, corn, oats, and rye-Continued 

CEDA.R COUI"ry. NEI3H. 

. Scleoi·;Labo~atory I Fij'Jd Place Of coll~rtion Muterlal umn~ 1 Remarks 
S(~ i 

• ___1___•.________ 

No. I~~~r-...'_'. i 
iP .p.11I. 

B23495••••..• [ 5A •..••. NE cor. sec. II, T. 31 Hipo onts......... ,' I Gathered ill fleld. 
I N .. H.I E. 

B23400.......1 5B.. ...... do.· .. · .. ·•· ..• ....1 Barley........ •.. ·l .5 'I' Do. 
1323497....... ' OA ...... For<l~'ce .... . ..... ...do............. 1 1 Mixture of 1937 aod 1938 


1 	 I Il crops. 

g~mL::::l ~~::.. Jg:.:: ......... 	 ~I~·:::::: .. ·::·:I 1. 
5 1937J3~~P. 


B2350(L..... ! OD..... .. .. do..... 	 Corn............ '\ 1 Do. 

B24731..... ! 377A.... • do..... .. ....... Il"rle~·............ .2 

D24732........ 371B .... 1 .<10........... OlltS...... ....... .5 

1324733 .••.... · 3iiC .... , .• do......... Fnll ryo... ... .•. 4 


DAWES COUN'l'Y, NEBR. 

,I iB23694o......1 72D.... . Crawford .............. ; Hye ... O.0 
< 


B2.1605.."''' 72E... .. . _.do .............. _.. : 13Ilrley ...... .2 I ]037 crop. 

B2370L ..... 1; nB..... Sec. 18, T. 33 N .. R. I Oats ......... ·... 1 3 : Collected 30 feet from 


.50 'V. \ 	 i B23703 (tablo 1); irri· 
I gate<l. 

B23706..... ..l 70A . SW)4 sec. 7, T. 33 N.• l...do ........... 1 3 . ]937 crop. 

R. 50 "'., I

B2370S...... : 80A... SW)4 sec. 8, '1'.33 N .• ! Oats from Shock ...
I I H.50W. I,. I 

B23i09••••. ". SOB.. . ....<10........... _•. "1 Barlu~ from sarnc !

I' shocknsB2370S. 

B23il3....... \. 83A ..·· S~F;gc.,,~o, '1'. 33 N., I Oats ........... --'I' .1 1937 crop; irrigated. 
1 

1323714........ 83B .. ·•· I.... do .... · ............ 1 Barloy............ 1 Do.I 
B23715....... , sac .....1 ..do..... _ .. , ... 	corn.............. '! 2 Do. 

D2373L...... I 880 ..... , Chadron.... ......•.. 	Hyo......... ...... 1 


" 	 j 
----~. -~~ -.~~ -~---~..~----. 

FURNESS COU~TY, NEBH. 

B23400.......12B...... : Deaver rity.........J Corti ....••••••• I 0.5 19:17 crop. 
I 1!-------,---....,~ ............- ---'-'-'
~ -----.----+~-

KNOX COUNT'Y, NEDn. 

~~~L::=:! ~~:;~::!·~~~~rn::::::::::~~.~·: g~~n:::::::::~:J---~193713;~~· 
B23505......./ 8D...... ' SC~\\~~, T. 23 N., R. : Oats ..............: I 19~~rt~r~r;B:ci~c(iBbr:l~ 

l 
C.orn••••••••••••_.! I p. lSi.

B23506........ 8C ...... i .....do............ --.. . - 2.21 Gnt,D ',\ \"I'tI11'0 20 fnAt of
B23509.......I9.-\ ......! 0.2 milo north of SI': 	 Hipuoats.........! 1eorc _ " 

'1 I ~~0i{ ~C~\' ~8. '1'. 33 I ~~~I ~~~talniog 1.5 p. p. 

D2360(L..... 30B..... : Yor<le!....... . Barley from cle'l 2 
: i vutor. 

ll24720....... 376C •••• ' Niobrara ........... Fnllryc.• __ ....... 3 
B21730.......: 376D .... I..... <I0............. " Barley............, 1 

----~ .-. ------, 

SHERIDAN COUNTY, NEBR. 

B23756....... ~~: .. j (,I~o~on... •... ........ Burley... . ... 1\ 

D23i57.. ..... 05D. "" ....•<10 ••••.••.• _..... Oats ..... __ .•..•• 

B~.; ..W....... DOC ••••• , Gordon ............... Darlcy........... . 

B23765••.•• __ oorx_.• ' .....dO.............. --. nyc ........... "1 

B23766....... : OODX••. ,.....do................ Barlcy............! 


:lI!OUN'I'RAU, COUI'TY, N. DAK. 

im~~::Jii::::::~l~::~;-:;:.:I:i~t~ •.::.:: I C:li···~·--
B2460S....... 350B.........dO................. Fall rye........... ,5 

D24609....... 350C __ .......<10................. Onts.. ........... 1 I


1 

l 
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TABLE 4.-Selenhl1n content of barley, corn, oats, and rye-Continued 

WARD COUNTY. N. DAK. 
----,.----------..,_._---_.. _._.---_._--
Lsooraton' r It! I ! Selenl· ' 

_._N_'O_·_'_I._N_~_~_._1_~n=I1cction 
I
'-=:: .___ ~cmarks _.___1. uSeas 

! ;P.".m.
B246IL......354B.... / Berthold ............. Oats .............. 1 0.2 

B24616....... 354C.........do................. Fall rye ........... ' .2 


I~*:==:==: ~~:::: :jj~!t~::::::::::::::: .!~~IJ!:~:::::::::::; J 
B2462ii....... 3570 .... .....do................. Barley............ , 2 

B2462S....... 358C.... Minot................. Fall rye...........' • 5 ~ 

B24629....... 358D.........do..........._..... Oats.............. .5 

B24fJ30....... 358E .........do................. Barley........... ! .2 


WILI,IAMS COUNTY, S. DAK. 

B24588...... /3410•••. 1 Ra~'............ , •• !Oats ....... !·-~.5·r--··--------· 

B24510...... 341l~ ........ do.... .. ....... , Burle~·.......... I 1 I
--_....:...__..!.'-_.__._._-'.. _-_._... -_..._-. 

BRUJ,E COUNTY, S. DAK. 

Bc'rTE COUNTY, S. DAK. 

~_·:~=I·llSA ....I~W~~c, 30, ,;.'s N., i ~~~~~~.~·i-' o.2-:-;r~~tcd .-----. 
i R.6E. j 'I 

B23848...... \ 119C... " Vale ................... ~ Barley............ 1 .5· Composite from irrigated'I ! 'and dry·land farms. 
B23849 ...... ,11l9D ...I.....dO ................ , Oats.............. .5 Do. 

B2385!. ..... l2OB .... SWU sec. IS, T. S N., I.....do.. ....... .5. Irrigated. 


R.6E. I 
B23852 ......! 120C.........do ................ , Darle'·............ , .2 Do. 
D23855 .... __ 121C'.", Newell................L ... do.... .......' .2 l!137 crop.
B23859 ....., I22D .........dO...........--...l.....do. .;, . rrri~ated. 

B238fH ...... 122£..........do ...................do ........... , .5 . Do. 

B23865...... 1221......_•••do............ Corn .......... __ ., .2, Do. 

B2j':l69 ...... 124C __..- Nisland .............. , Barley and wheat' .5·


iB23870 ...... 1210.... /.....dO ...............1 Oats ........... '., .5 Do. 

B2388Q ..... 126G.... Belle Fourche .........1Ryc............... i .5 ' 1937 crop.

B23S8l. ..... 126II....I.....dO•• _............. j Barley........... j .2 


CUSTER COUNTY, S. DAK. 

2 IFrom irrigated farms 5-7 
I mlleseast of Delle Fourchc. 

B236S5...... 69D.........do__ .............. Barley__..........! 2 I 

B23684......169C.....1 BntTalo Gap .. ·• .... ··1 Rye............... / 


FALL RIVER COUNTY, S. DAR:. 
----~--------------.,......---------' ._--

I I i
B23681...... 68II.... lIot SllTingS .......... Barley............ ! o ~ • 1937 crop. 

B236S6.... __ 7OA... __ Oelrichs....................dO............. ; I' Do. 

B23689...... 70D..........do................ Rye.............. , I Do. 

B23779...... lOU..... N~ sec. 2, T. 10 S., I Barlel·............ ~ I 


R.5E. I I 


B23780...... I05A.. __ Sec.32,T.95,R.5E.•• Oats ..............1 I From bin on farm . 

B23782.... __ 106B.... Sec. 19, T. 95, R .. 5 E .. Barley............ i . 2! Do. 

B23783...... 100C..........do................ Rye............... , .5, Do. 

B23786...... 107C.... EdgemonL ........... Barley............! .;; . 1937 crop. 

B2379L..... IUB •••• Sec. a2, 'I'. 11 S., R ......do.......... "'1 I! Do. 


j 

B23800...... 113B.... A:d~Orc...................do. __ ....... __ 1 5 Do. 


GREGORY COUNTY, S. DAK. 

---~------------~----~--~------------j \ I 
30 I 1937 crop; (rom lOO-acrn17A..... j SWU sec. 21. '.P. 100 Icorn·· ........•..·1


N .• R. 72W. field. Farmer will not 
feed this grain, 

B23526...... ISA ..... NEU sec. 20, T. 100 Oats..............1 12 1937 crop. 
N .. R. nw.I I 


http:Sec.32,T.95,R.5E
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TABLE 4.-Selenium content of barley, corn, oais, and rye-Continued 

GREGORY COUNTY, i!. DAK.-Continued 

S~lenl· .Fi~ld Place. of collection ),!nterlal ulnas : Rem ,:1<5No. 
~~ 

:P.p.m.B23.5Zi ••.•• ; ISB ..... : NEy< sec. 20, T. 100 R~'e.............. 25 1938 crop, from field in
! ~ N., R. 72. \\t. which B23526 WaS grown

in 19:17•
B23~28. . j lOA..... i E~ of NWJ4' sec. 30, Corn .. 2 A "erage field sample 01 

. : T.looN.,R.i2W. 1937 crop.B235211. 19B '" I•...do ...... """ . __ ..do 6 1937 crop; Irom eroded 
portion of field. 

B23529A.•• 19C ..... .....do ....................do 
 1938 crop; field average.
J.'rom same field as 
B23528.

B21529B ..... 190..... , ....do................ ,.....do ........... 10 Eroded arett. 

B23530 ' 2OA ...... Gr~gory....................do . 1 1937 crop; frolll 30 1IIi1~s 

north to 31l miles sOllth 
of town.

B23532 ____ .12OC. __ •. i... do................ Darley.. ......... 5 

B23533 ... ' 21A .... , NEUof SEUSI'c.28, .....do .• __ ...... __ 2 


, 'r. !l9 N., n. 72 W. : 

B23535 22A •.• " NE comer SWU sec. I Rip~ barll'~' heads. 2 Gatlll'rrrJ ill fi~ld. 


28, 'r. !l9 N., R. 72 

W. 


B23.50' 38D..... Dallns.... ... Dnrl~~' . 

B2359S 38C'... • ..... do....... __ Corn 2 
 Composil" of salllpl~, of 

1937 ('rop; frolll north 
aDd South of town.B23695 .... : 42,\ Fairfax ....... "'''' 13arlry .... . 

B23(j()1 .... ' 43D Bonesteel... . .... do ... .. Composit~ from sewral 
r8rm~,

B2'&OO9 HB , ]Jurke...................... do . .5 
 COIIIPosit~ frolll 2 el~va· 
tors.B23610 Hy~ .. 2

B23611 ,1m:·::: .::::~~::::::::::.:::: Oats .. .. .J
B23612 .i 15A..... Gregory........ __ .". Burlry ... . a Do.

D23613 , 45D ..... : .... do............... . Rye .. .. 2 ElevBwr
B24,07 372D.... ~ .... do. Fall ry~ .

B21700 372F.. . ..do... • .... . Barle"

D24113. 3730......do.............. . . ... do . ~ 5 ' 

B2~,H 373E... ..do. Oats.... • ~ From 2 mile, cast of lown.B2471,; . 373F.... ...do........... .. Fallrn. .2 


HUGHES C:OVNTY, S. DAK. 

B21559••• __ 30m 

JONES COlTN'!')', S. 'DAK. 
-~'- -·,-·----i~-. ·-~-~·.,...·-·-::..-·i~·-~..--..--· 

B236H .... .53D ... ~rllrdo "'" ..... Darlry. ..•. n;
B23r,J4... Mil Okatoll. .do... 1 ' 

LY),fAX COUNTY, S. DAK. 

1323538...... 2-1A .... BW;.isrc.ll,T.JOSN., OUtS 1937 crop; from bin 011 farm.
H.7S\\". 

D23539. ..... 24IJ..... N}:!~ sec. J7. '1'. 1.08 ... do. 3 From bin on farm. 
; 'N., RISW. 

B23615...... 46B. .... n~Jinncl' .. 1Dnr:\,b'"B2'J619...... · ·ISB .... ! I'r~sho 3 COIllposit~ from 2 ~Ie· 
Yotors.

823620.......; 48C.. do ... do. .1 	 ~ Composite from farms
I north of town.

823621.. ..... : ~8D. do Rye .. r Composite of sampl~s from 
1937 nnd 193& crops.

D2467L..... 3nOH. do. Harle\,'

B24075..... __ 3661. do. ..do : 2 ! Grown 8 miles northwest 


, of tOWD. 
do do .... .. S ,:~1~L::=:i ~~m . do .......... . ; Oats ......... .. 5 	 f Grown 12 miles northwest 

I oftowD. 
B24684 ..... 367L.__ .. do __ ........ __ .'\: Corn ......... .. 
 5 \1937 crop.
824690 ....... 369A .... HI'IiUIlC~.............. i Darley....... .. . 5 Composite from elevator 

, test.
B2469.1. 3G9F. __ . .do................ : Fall ry~ ........... 
 2 I' From freight carload. B24697.. 3691£....... do................ , Barlc~·......... . 2 From farm 4 miles north· 

east of town. 
I---_ .._---_.__._.. _---------- 

http:SEUSI'c.28
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TABLE 4.-Selenillm content of barley, corn, oats, and rye-Continued 

MEADE COUNTY, S. DAK. 

!-"--.--
Scleni·

Laboratory I Field I Plaeo of collection Malerial umns Helllurks 
::-10. ! "0. j 	 Sc 

1---- -·---------1 
,. . p.p,m·1

B23SH. '" ••• ' 11m....: SWU sec. I, '1'. 7::-1., R. i Darley....._.... __ 1 Irrigated. 
! t 5 E. I I _______~!__ 	 1 

PENNlNG'fON COUN'rY, S. DAK. 

I --------;---------_. - - ...-
I 

n23tl60·· .. ·~1 IiSll Hapid City ..... I 	 I nyc from ncar Oclrichs.~'""''' - --- -----1D236tl6 ...... 66E .... \ .... do_ "' .. , Ry« .............. ! 1037 crop; grown ncar
" ~ ~ ~ 
Oelrichs. 

B2366i... .. J 66~' . .do. _. _._ -I BUrlcy._ .......... , 1937 crop; grown Dear 
Presho. 

\ 	 i 

B236iO..... Oill . .. do ... _. ~"dO_ ... _._fO· .. ~ .. ~t 4 1037 crop; grown Dear. Chamberlain . 
D2367!. ..... fl'C ... .,do 	 ~'roili 12 miles northwest ofOnts·· .. •••• .. ····l town. 
11236;3 ......... 6iE _.<10. Uyc..... . .1 1937 crop; grown ncar 

Sturgis. 
" 

s'rANr,1,Y COl'N'I'Y. S. DAK. 

T' -----.- --.-----_.---_.__ . 

D235IZ•. } 25A i SE!-i SCC. 31,'1'.100 N., 11Ipo oats ........ 8 Gathered in field. 
, n.iOW• [U2362 1.1.•••.. ' ;on . Fort Pierre... • .. : Barley .......... .. Composite from ele,'ator 

. test samples. 
B2362IB.... .' ;0(' ..... : .... do .............IJ Ryc .............. 1 • Do. 
UZ4661. ...... 3651'.... .... <10................ Barley ............ ) 11 IGrown in Jones County. _____~--~_.'-____.__~_.C. ! 

'1'RIPP cO{J~'rY, S. DAK. 
-----_._..... -~.-	 .._------------.~---.,---

BZ35SS ....... 36C .....	, Winner ............ j Baric}' ..-- ....-.. 2 1 Composite from 3 ele. 
1 "stors. 

::::::::.:; ::~:::::'l'~::::: :::::..::::::::i ~~~.~<I~__.-.~::::::::: : ;r~~~~~~~;~s~site fromt 

B23591...... 3GF..........do ................ Corn.............. 2 \. GrownnorthoftoWD. 

UZ3503" __ " r 3713 .....! Colome........ __ ••. Barley............ 3 ,C~~r'tfls~ttt~~~~p1esfrom 


B2350.1. ..... ; 37C .....I....dO ................ nyc............... 2 Do. 


1323505...... ;370 .•.•:.=.:===.. 
 com_._•._._._.._._._.._._••-'-~_._I_'_!_C_~_~_J_!f_~_~_fc..t~_~_~_~~_p_l_es_f_ro_m_ 
DIG nOHN COUNTY, WYO. 

B2401L ... .1 I~A •••~·l'-~~~.-~..-.~ ..'uarle}·· ......·····1 0.21 
B24019 ...... i. 155TL... Grcybuli .............. :.....do............. .5 I 193; crop; irrigated. 
_U_24_0_20_._.. ••_.~i_15_5_C_._ ••_._.d_O__.__ _.__.__._ •• •• •• •• •• .5~!___ ~.0_._______•____._ ••~.I~._ .. .. •• .. •• •._.~~_o_a_t~__._.__ _.__._~__ 

CAMPBELL COUNTY, WYO.", I 
B2396L...... IHC.... '· Gillette................ j. Corn ............. 0.2 I 193i crop. 
! 	 1 
B2390i....... 1-15..1..........do...................... do............. .2 Do. 

B23971....._. 145E....' ..... do. __..... __ ....... i Seed com......... .2 From Billings, Mont. 

B23973....... 14511.... \.....dO................ Oats.............. ,I 1937 crop.

B23978....... H6D.........do................. Barley............ . 5 Do. 

Un979....... H6E.........do................. Cracked corn...... .2 

B23983....... H7D.........do.............._.. Barlc}'....._...... .2 Do. 

m39S4....._. 1HE.-. ....dO-................ Oats............... • 5 Do. 

B239S5....... 147F....t ..... dO................. Corn............ .. • 2 Do• 


1 1 


CONVERSE COUNTY, WYO. 

B23915....... 136B. ___!Douglas..............IBurley............ 
 0: ~ 11037 crop. B23916.......1 1360..__ .....do............. __ .. Oats ........._..__ 

U23917...____ '· 130D......_••do....__......_..........do....----....- .1 Do• 

B2a01S__ •___• 130E.... . ____ dO_______..._____.. Spnn~ rye.....__• . 1 Do. 
B23919..... __ 1 Do.136L........do.................1 Winter rye........ .2 i 
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TABLE 4.-Selenium content of barley, corn, oats, and rye-Continued 
CONVERllE COUNTY, WYO.-Continued 

Seleni.Laboratory Field Place of collection .:Iraterial 11m as RemarksNo. No. Se 
-----1·-----------+--·-----;---1---·-------

B23920•••••.• 

B2392l..•••. _ 

B23923••••••• 

B23924•••••.• 

B23925••••••• 

B23926•••.••• 

B23930••••••• 

B2393I.•••••• 


P 
136G.. I! Douglas.•• '" •.••••• DenL corn..... ..• 'I 
13GR••••••••do•••••••••..•••. _ Gebu corn.... . 
137B__ ••••••do................ Barlcy............ 
137C.........dO................. ,' OaLs.........--1 
137D.........do................. Dent corn...... 

137E•••••••••do •• __....." ...... ! Fall rye.... ....... 

138D •• __ •__..do .. __ ............. ; Barley ............ I 

138E.........do................. : Oats. '--'''' .•.... i 


CROOK COUN'l'Y, WYO. 

;;;~...J 13Ic.... jl l\!oorcroft............. : Barley ............·1 

:&23901..... __ : JaID.........do................. ; Ryc.... . ...... 


~;;~:::::::I mg::::'.: :::~~::::: ::::::::::::1g~~~ ....:~.::::::' 
JOHNSON COUNTY, WYO. 

B23999....... 151B.... ' Buffalo.............., Barle~·............ 
B21000 ..••••I15IC....I ' ..... dO................. !Oats............ .. I 


~ 	 1 1 

NATRONA COUNTY, WYO. 

p m 
. I• .,11937 crop. 

.1 Do. 

.2 I Do. 

.5 f Do. 

.5 I Do. 

.1, Do. 

.I! Do. 

.2 ! Do. 

0.2 	 1937 crop. 
.J 
.J 
.5 Do. 

O. ~ 11937 crop. 
•• i Do. 

------.~.----~--.-----~----------------------~ t I to 

B23934.......1140A ...!Casper...............) Barley............ t 0.2 I Grown near Douglas crop. 

B23935........ HOB.... ____ do...... _..........} Barlcy ............ ! 

B23937.......1 HOD ." ,__ ...do................. I Ryc................ 

B23940....... ' HOG ••.•I....do..........__ ..... , Oats .............. i 

B23943....... j14ID.... ,..... dO.................!.....dO.............1 

B239H.......1 HIC •••• !..... do................. Barlcy........... . 

B23945....... ! HID ... i .....do ................. ! Fall rye ........... i 

B23946...... 1 142.-\. ... !__ ...dO"............... !' Barley............ i 

D23947....... · 142B•••• .....dO................. Onts ............. ' 

B:;a949 ....... i, 142D ........do .....................do............ .r 

B23951 ........ H3B .... Edgerton ...................do............. · 

B23952....... 143C.........do ................. Corn .............. :


1 l 

. I 1037 crop. 

.5 

.1 1937 crop. Grown near 
S!Jerid~n. 

.5 From 3 miles west of town. 
• 2 From Kayce e; 1937 crop. 

.2 1937 crop. 

• J 1937 crop; irrigated • 

• 5 Do • 
~ 

: 51J937 crop.
.5 Do. 

------------~----------~----------~--~------.------
NIOBRARA COUNTY, WYO. 

, 	 I ' 

B2.'lSOL..... ! 1I5C....: Lusk..................l Fall rye ...........1 

B23605....... i 1I5D ... !..... do................. l Barley............r 


~~~:::::::: m~:~:: I::' ::~~::::::::::::: ::::1 g~~;..:::::::::::::! 
D23912....... , 135.\ ....	1 2 miles south of Red , Wbeat hends..... ' 

, Bird on U. S. Reute I 
85. ! . 

B23913 135B.... ' ....do................ \ Rre heads ....... : 
I 

SRERIDAN COl.'NTY, WYO. 

0.2 11937 crop. 

:~ I B~: 
.2: Do• 
•5 I From Slack in /lcld. 

! 
.5 I Do. 

B24042..... J 157D... .1 Sb~~-id·-a-n-•• .. .. .. •• .. .. .... - -.--.--.--.-.·!-B-a-rl-c~--.-.--.--.--.'1--0-.5-;-!-1-93-7-.c-ro'·p-.- -_.. , ....-

B24043 ....... i J57E••• i ..... do................ 1 Oats.............. j .2 ( Do. 
_B_24_0_H_._.._._._._i_I_57_F_._...._.,_""_._._.d_O_••_._"_',""__._.._._._._:_R_ye_._,"_._,_,,_._.,_._••_._.__._l-,!,--_D_O._..~_____ 

WASIIAK:rE COUN'l'Y, WYO. 

! 	 :. 
B24005....... 153B... Worland ............ ) Barley............ /

B2100........ , 15.1D ... , ., .•do................. ! Oats.............. 

B2100s...... 153E.... j ....do................ ) Barley ............ 


i 

0.5 I Irrigated. 
.2 11937 ('rop; irrigated. 
.2! Do. 

WESTON COUNTY, WYO. 

B2390s.......1132C... / UPton ................1Barley...:-~--.."7I--0-.-5-;1·-1-0-37-cr-o-p-;-fr-OI-n-.:I-r-o-o-rc-ro-f-t. 

B23909....... !132D .. ( ...dO................. ! Oats.... J Do. 


--------~---------------
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TIll' :;Plellilllll (,Ollt('lIt, of 75 pel'c('lIt of the sumpiPs givell in table -1: 
waH 1 p. p. m. 01' It's:;, 80 P(,l'C(,llt contained less than 4 p. p. 111., und 
11 percellt ('ontain(·d 4- p. p. m. or mOl'e. The muximulIl found wus 
:{O p. p. m. ill n sumpl!' of COI'l1. 

Tilt' Hampl!':; fmlll Colorndo wl'r(' ull of low s('lclliulll content, the 
maxililum \wing OIl!.Y I p. p. m. Xenrly ull th(' samples were grown 

011 irl'iglltpd lund, which t(,lIds 
to kppp thp selpnillll1 ('011

tt'nL oj' plallt:; 10wl'I' tlHIII 

when grown without il'l'igation 
(9). 

Fpw samples W{'l'(' fi vailnhll' 
in KunsnH and th('y WPI'(, of 
1'!'lnti \'{'I\' low splel1i UIll ('011

tpnl. dnp sample contained 
3 p. p. m. and tlw others J 
p. p. m. 01' I!'ss. 

Of till' 40 snmp\cs COU('cu,d 
111 ..MOll tnn:l only 2 COil taillt'd 
ns much ns 2 rl. p. m. TIIC 
low splenium con tm t of tltp 
samples is 111 harmollY with 
tlw data on wheat snmplpi\ 
from tLt' snll1c nreas. 

Gl'llinH Ot\H'l' than wheat 
W('/.·(' also found to contain 
sufIieiPllt spjpnillm to be toxic 
to dOllH'stic animals in X('
bmslm. Xine of tl](' fort v
nil1(' snmples colleeted COil
t!linNl 4 p. p. m. 01' more of 
spl!'nium. Th(' maximum 
foulld was 15 p. p. m. in two 

,~ 	 sumples of onts (13235] 5 find 
132:3520). 13url<,y, sample 
1323t}14, BOJrd C~Olll1t~y, gl'o\\~n

\ 
t, 

'. on n. 40-HCI'C' field, contnilH'd 
FII:l'HE l.A pig with th£> chumc(eristic 12 p. p. m. The adjoining 40 

"YlIlptUIllS of chroni(' splelliulIl poisoning, IH'I'(,S produced onts, sample 
lo,;.~ of hail' and dpfo\'llwd hoofs. 132:3515, contnining 15 p. p. m. 

TIl(' Hoil ('ollect('d 'at th!' jlll1C'lion of the fields conlnined 2 p. p. m. In 
Hnotht'l· inst:lIl(,(" onts, sample 132:31)11, growing in one field, eontained 
'i p. p. Ill .• nne! Iltlr\I')', snmpl(' 1323512, gro\\'ing in the adjoining field, 
('01ltllill('11 but 1 p. p. m. A samplp of whpat, 1323504 (tnhlc 1), frolll 
KlIox (·ounty. contained Xp. p. m. Lt is of int('J'('st to 1I0t(' that a 40
11('1.'(' li('l(lllol'th of th(' {ipld pl'Oclu('ing tlw wlH'at gl'(,W oats (1323505) 
with tl st'Il'llilllll ('onU'nt of 5 p. p. m., nlHl a 40-uc'l't' fipld northwest of 
thl' wlH':lt gl'l'\\' CO/'ll (B2:3;j()(j) ('olltninillg but 2 p. p. m. In this case 
the COI'II will bp tIl<' good stoek feNI. Hmnpl('s of tlll'('(' clifl'el'cnt grnins 
WPl'l' In\;:pn f/'OIll thp snnw slwck in Dawps County. Oats B23708, 
bar!p." B2:{70n (tnbl(' 4). nnd whl'nt 132371() (tnbk ]', p. 17) eontnil1l'c1 
1,1, nnd :3 p. p. m. of selC'nium, ]'(·sl)('('(in'l.,'. 

Thl'sl' l'xHmples bring out c1enrly thl' fact that eyen in n sclenifcrollS 
:lrpu ill which Ycry toxic grnin is grown there nre fields that produce 
good gm in n:-; \\'1'11 ni'\ f1rlds thnt product' toxi(' gmin. TIIP nuthors 



SELENIUM OCCURRENOE IN 'CERTAIN SOILS 41 

have made surveys of many seleniferous areas and have always found 
that even the worst toxic areas are not uniformly seleniferous. 

The selenium content of the barley, corn, oats, and rye of North 
Dakota was low, which is in agreement with the results obtained on 
wheat. All of the 17 samples contained readily detec~'l.ble amolllts of 
selenium, but only 2 contained as much as 2 p. p. m. 

The seleniferous areas of South Dakota produce grain toxic to 
domestic animals. A sample of corn, B23524, from Gregory County, 
contained 30 p. p. m. of selenium. This gl'l1in, the 1937 crop from a 
160-aere field, was not used for feed by the farmer. It has been 
stated previously that grain containing 10 p. p. m. will produce severe 
cases of chronic selenium poisoning in pigs (44). Pigs on this farm 
had lost hair and developed deformed hoofs, as shown in figure 1. 

A field in 1937 produced a. crop of oats, sample B23526, containing 
12 p. p. m. of selenium, and was followed in 1938 by a crop of rye, 
sample B23527, that contained 25 p. p. m. This again is evidence 
that certain fields always produce toxic grain. Another sample of 
special'interest is a composite of the elevator test samples of rye 
(B23621, Lyman County), from the 1937 and 1938 crops. This 
composite sample contained 7 p. p. m. of selenium. It seems very 
probable that some of this rye was of considerably higher selenium 
content. 

The barley, COl'll, oats, and rye samples collected in Wyoming are 
very low in selenium. Only 2 of the 57 samples contained as much as 
1 p. p. m. 

SELENIUM CONTENT OF MISCELLANEOUS CRPOS 

During the field survey, samples of crops were collected other than 
barley, corn, oats, rye, aild wheat. These are tabulated in table 5. 

One of the important mustard-producing areas of the United States 
is located in Cascade, Pondera, Teton, and Toole Counties, Mont. 
Twenty-three samples of mustard seed grown in this aTea were ex
amined for selenium. This plant of high sulfur content does not store 
any considerable amount of selenium in the seed. One of the samples 
examined contained 5 p. p. m. of selenium, the others 3 p. p. m. or less. 

Of the 17 samples of beans examined, 1 contained 3 p. p. m., anothrr 
2 p. p. m., and the rrmainder 1 p. p. m. or less of selenium. The 
maximum seleniui'n content found in the 18 samples of flaxseed was 
5 p. p. nl. 

Ten samples of millet seed were examined for selenium and all con
tained 1 p. p. m. or less. Samples B23892 to B23894 were taken in a 
field of millet in Carter County, Mont. The soil contained 0.5 p. p. m. 
of selenium and the tops and roots of the millet growing in the soil 
were 0.5 and 0.4 p. p. m. of selenium, respectively. Gile and Lakin 3 

have observed that 1 p. p. m. of selenium, as sodium selenate, in 
quartz sand resulted in "half injury" to the yield of millet, whereas the 
air-dried plant contained 500 p. p. m. of selenium. Sodium selenite 
proved even more toxic to millet, 0.3 p. p. m. being adequate to 
produce half injury in sand culture. The low selenium content of the 
millet samples collected is another confirmation of the fllct that 
frequently very little of the selenium in the soil is absorbed by the 
crops grown upon it. 

3 See footnote 2, p. 4. 
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TABLE 5.-Selenium cpntent of mi8cellaneous crops 

BENT COUNTY, COLO. 


Labo· Seleni·Fieldratory Place of collection Material umas RemarksNo.No. Se 

P.TJ.m.
B23371 5B. ___ .Las Animas _________ Milo______________________ 0.5 1937 crop; irrigat":!. 

CHEYENNE COUNTY, COLO. 

B23385/IOA ___ / Cheyenne weus_____ / MilO ______________________ / 0.5/
B23383 9A____ Kit Carson_______________ do ___________________ _ 1 

CROWLEY COUNTY, COI,O. 

B23358 IF ____ 20 miles north of Milo _____________________ _ 0.5 
Fowler.B23359 2A____ Ordway_____________ Pinto beans______________ _ 3 Irrigated.B23361 2C _________do. _____________ Millet seed _______________ _ 1 Do.B23363 2E _________do ______________ Cane_____________________ _ 

1 Do. 

KIOWA COUNTY, COLO. 

B23381 ISA----J Eads________________ 1 Milo . _____________________ 1 <0.1 1 

OTERO COUNTY, COLO. 

B23353 lA____ Fowler______________ Hopi lima beans _________ _ 1 IrriRated.B23354 lB _________do ______________ Henderson bush lima .5 Do. 
beans.

B23355 lC..__ North of Fowler ____ Pinto beans______________ _ 2B23364 3A ____ Rocky Ford _________ Zinnia seeds ______________ _ .5
B233>35 3B______ .._do ___ .._________ Cantaloup seeds_ .._______ _ .5B23368 4C ____ La Junta ____________ Pinto beans______ ..______ _ <. 1 Grown 60 miles south of 

town. 

PROWERS COUNTY, COLO . 
..,---,---

B2337616D ____ / Lamar ______________ 1 Alfalfa-st.~'Il meaL-_------J 0.51B23377 6F _________ do ______________ Alfalfa :<.dfmeaL _________ , .5 

LOGAN COUNTY, KANS. 


46B ___ Feterit3 ___________________
B23440 Oakley (12 miles 1 1937 crop.
south or town). Red cane __________________46C___ 

southwest of 


B23441 Oakley (S miles <.1 

town). 

BIO HORN COUNTY, MONT. 

B2407i /1611. __ 1 Hardin ____________ ..1 Oreat Northern beans ___ ..1 0.211937 crop. 

CARTER COUNTY, MONT. 

B23892 123.___ SEl{ sec. 10, T. 9 S., Clay loam. ()--S inches._._. 0.5 
R. 60 E.

B23893. 128A __ ._._.do __ . __ •.. ____ ._ Millet tops ...__ .._.___ ..._ .5 
B23894 128B ......_do __ ' __ •.. _•• ,_. Millet roots .._._.•._...... .4 

OASOADE COUNTY, MONT. 

B24270 217A __ Orcat Falls ___ .______ Yellow mustard seed_____ _ O. 5 From Floweree.B24271 217B _______do ___ .._________ Brown mustard seed _____ _ . 5 From Portage.
B24272 21SA _______do______________ Crested wheatgrass seed __ _ .5 1937 crop; from Fort Benton.
B24273 218B _______do ______________ Western wheat grass seed __ .5 1937.crop; from Glasgow. 
B24274 21SC _______do_ _____________ YeUow mustard seed_____ _ 2 From V::!ier. 
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TABLE 5.-Selenium content of 1n1'scellantous crops-Continued 

CASCADE COU1,TY, MONT.-Continued 

Labo· 
ratory

No. 

B24275 
B24276 
B24277 
B24278 
B24279 

B24280 

B24532131iB ••1 SCOhey.··.· •• ·· .•• ··1 Flaxseed·······_.····.. ···1 

GLACIER COUNTY, MONT. 

B23992 1 349C••[ Cut Bank•.. _..•••••! Flaxseed .••• _.•.._••. _.•.•! 

HILL COUNTY, MONT. 

B24431 I280F ••!Havre_···· __··_·····1 Flaxseed ••..••. _._ .•.... _.!
B24437 282B. _ •. _..do. _••._.._..... SpeIL•. _._ .•••_.._..••.... 

LIBERTY COUNTY, MONT. 

B24396 1 26ID··1 Chester. .._____ ._...1 Flaxseed ···-····---···-···1 

PHILLIPS COUNTY. MONT. 

B24466! 293G'_1 1I>falta••••••_•••_••••!Flaxseed..... _.• _.. __ .• __ .,
B24472 

B24340 
B24348 
B24349 
B24350 

B24351 

B24352 

B24353 

B24354 

B24:JOI 
B243H 

B24315 

B24316 

B24317 
B24318 

B24319 

Field Plaee of collectionNo. 

218D•. Great Falls.•...•.••• 
218E•..•••.do ••••..•.••••.• 
218F••.•...do ..•..•••..•••. 
218G ......•do._....•....••• 
2ISH....•.•do ...•..•...•••• 

2181..•.••.•do ••. '_.'_' •. '" 

Material 

Yellow mustard seed...... 

Brown mustard seed...... 

Mmet seed................ 

Hog millet seed ••.._._.•.. _ 

White sweetclo\'er seed._.. 


Alfalfa seed............... 


DANIELS COUNTY, MONT. 

mE...•••_do_._._•._. __.. __ ... __do._...______ •_____ .... 

PONDERA COUNTY, MONT. 

239E._ Conrad .. _._ .._..... Flaxseed _______._. __ . _____1 
242D .• Brady.... ____....... Brown mustard seed •..... 
242E ...•.•do...•_.______... Yellow mustard seed ...._. 
242F __ . ___ do __... ________ ...•. _.do._........... ' __"'_' 

242G ______ .do____________• ___ .. __do........ __ ...._____ ._ 

242H__ .___ .do____._. __ . _____ . ____do...... ____ •__ .... __ __ 

2421. ______.do______•__________ ._.do___• __ •__ .....____... 

2421__• __ ...do__..________... Oriental mustard seed ..... 

TETON COUNTY, MONT. 

225B.. Choteau.... __..__ .. Flaxseed_........ ___ .... .. 

232A__ Power............... Yellow mustard seed .... .. 


232B.......do....................do.......... __ .•. ____ .. 


232C.......do......__..____......do......_____.. __....__ 


232D__ .•__.do......______........do .••• __ ........__..... 

232E.......do....................do.... __ ......... ____.. 


232F_' ... __do..........__ ... Oriental must,ard seed ... .. 


Seleni· 
umas 

Se 

P.p.m.
I 
.5 
.5 
.5 
.5 

. 5 

From Pondera County.I From Phillips County. 

0.511937 crop. 

<0.111937 crop; grown miles 
north of town. 

o~ 2!1937 crop.
.5 Do. 

O. 5119:!7 CUlp. 

O. 2/1937 crop.
.2 

I 
3 
. 5 

2 

•5 

2 

2 

2 

0.5 
5 

•5 

I 
.2 

Remarks 

From Brady.
From Power. 
1937 crop; from Billinl(s. 

Do. 
1937 crop; from Fairfield 

Beach. 
1937 crop; composite from 

Petroleum and Phillips
Counties. 

Do. 

1937 crop. 

Grown 13 miles east of town. 
Grown 2~ miles northwest 

oftown. 
Grown 3~ miles west of 

town. 
1937 crop; grown 18 miles 

east of town. 
1937 crop; grown 675 miles 

west of town. 
1937 crop; grown 2 miles 

southeast of Conrad. 

Grown 12 mil~s east of Con· 
rad. 

Grown 12 miles east of Dut· 
ton . 

Grown 10 miles west of Dut· 
ton. 

Grown ncar Conrad. 
Grown on Fairfield hearh; 

irrigated. 
Grown 6 miles northwest of 

town. 
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TABLE 5.-Selenium content of miscellaneous crops-Continued 

TETON COUNTY, ~[QNT.-Continued 

Labo· j F' ld I Sch.\ni- j
r&torv I I!, i J'lnec of eolleption , Matelinl umn.." Uemarks

No: I No. i So 

-1-
. I !P.V1·m.':B24320 ! 232G .. < Power..... .1 Oriental muslnrd seed •.• Grown nenr Sunburst. 


a Grown near Dutton.
~m~ i ~~~LL:=:.~g·::: .. :: g~f:~taF~~~~:~(f~~(I::.. 2· Growu Gmiles northwest of 
Power. 

B24323' 2321 .!,, __ do .•____ ... __ , YellO\\.mustardsred .•••. ! <.1 Grown ncar Pullman, "·ash. 
B243~ 235A.. i '2 miles north ofDut- Flaxseed ... --. -- ..•.•. "I, <.1 

ton on U. S. Routc I 
01. . 

B2HSr, 290C __ ! llins<lale. Flaxseed .•. 0.2 103, crop. 

B24501 i 303A.. 1 Glasgow •• _ • __ I IJrowrqrrnsssc('d . <. J i Grown ncar Opheim, 

B24502 i 303D.': ....do ..••... ____ . Wes!<'rn I\'hcat~rnssscrd I .5 Irrigated.

B'24503 I 303C •• I· ... ·<lo........... __ Crested I\'hent~r"SSS(.rd ••• , 1 Grown 20 miles north of 


. lIinsdale. 
B245O.1! 3030 ..!.....do __............ i...do........ __ ...•••.•• • 2 , Grown nenr Opheim . 
B24505 a03E •• ; ••• _.do......... White swcetclO\'cr sced .... <.1 Growll a5 miles south of 

M.ultn. 1937 crop.
D24506: 303F .• j._...dO ___•__ •.• __ • Alfalfaseed ..... ___ • __ '2 Growll 6 miles northeast of 

! town. 193i crop.
D21507 303G..1.....dO. __••.••..••. , _' ~[illet seed. _______ .... Grown near Hinsdale, 1937 

crop. 

------'-~--.---.----.-.--.----..-'--.~--'------------
YELLOWSTONE COt'N'!'Y, MONT. 

-' A HaHa sced __. . O. '2 103i erep. B'240S61 IG4A ..!Dillings ••.D240Si If.-JB.. _____ do .._•• I Crested wlH.~fI(l!nts$ ~wC'd .2 Do. 

B'240SS 1 I6~C"I __.. _dO .. __ ... Y('llow S\\'('ctclo\'rr ~(lcd . Do.

B240S0 1640 .. __ .•do ••__ __ Rinck Amber eHne sl'cd. .2 Do. 

D2-100~ i I04A __ .....do..__ , Alfnlfnsecd .... _ .... . • J Do. 

B24004. I04B __ ,__ .oodO. ____ __ White swcNelo\'cr ... _ 1 

D24005: !tHC._ .....do ___ ... ~nllet secrL _ __ ... . ·-'.1 Do. 

B24000 : 164D .,.. _do ___ __ Crested wheat~rnss seed .. • '2 1)0

D240Hi i I04E . ____ .do. Western whcntgrass secd .• ; .2, Do. 

B24IH I 166C •. _••.<1o Grent Northern bcans .2 . 193i crop; irrigated. 


------'------------------_.. -_. --.---.----~----

DAWES COrNTY, NEDR. 

~, S2A'~_I' NW~'" sec. 20~ T. 33: AlfulfH s.c~~I·-.---~·-·.~~~:I----1103,-:~~~gnt('[,•. 
i N •• R.5OW., I 

D23i16: 830 ___ , SE':; sec. 20. '1'. 33 Great Northern benns ._ .. 1 .5 i Do. 
l ,N.• n. 50 W. I 

B2371S 85A"'i Whituey __ ...._......do ..._._ Do. 

II£OUNTR.UI, COl"NTY, N. DAK' . 

B24C.02 ; 348c .. 1Ross . 1 Flaxseed .... ____ •.. 

WARD COl"NTY. N. DAK. 

132462113550..1Berthold ..... -...~~F-:~ee(~ ..-~~~==- :--~_.!.-_-_-_-__. __.._-_........-_-._-.. - 

wrr,LIA~!S COUNTY, N. DAK. 

I 

Williston...... _. ____!Flnxsecd..... __ • Composite from 3 farms. 

D24582 a:lijD __ Wheelock........... ' ..... do.......... __ . 

B'24595 34·! C • _ 'nogu. _.................-do. __---. 


B245i51333C - . 

DU'r'l'E COUN']'Y, S. OAK. 

B23800 122E•• Newell... --. __ ......1Millet see.d .••.•.•••.. -- ••. 0.5 1937 crop. 
132.1861 I22F .• _•••. do........ __ ..... SpelL....... ___ . ____ ... .. . 5 Irrigated . 

B23862 1220.... ___ do............... Swcctclo\'er seed ......... . .5 

B23Si3 125A•• Delle Fourche __ ,_,,1 Sugar.... _.... _.. <.1 ]937 crop. 

http:II�OUNTR.UI
http:I\'hent~r"SSS(.rd
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TABLE 5.-Selenium content of miscellaneous crops-Continued 
FALl, RIVER COUNTY, S. D.o\.K. 

I 
Labo'l Field 	 selen!'1Iratory Place 01 collection lIIaterial umas R~msrksNo.No. I Se . 

B23792 

B23793 
B23794 
B23i95 
B23i9S 

lIIC•• Sec. 32, T. 11 S., R. 
-tE. 

lIlD•• .....do•• __ ........... 
lIIE.. .....do____ ........... 

IllF__ .....do............... 

lIIG.. .....do______ ., ....... 


) 
IP.p.m.

Crested wheatgross seed .•.. 
I 

Wcstern wheat gross ...... 
Amber sorgo.. •. .. ....... 
Tepar~' beans....... __ ... 
White beaus... ., .•" ..... 

LYMAN C'Ot'N'l'Y, S. DAK. 

B235i5129..... Southeast corner Boyd rlay loam, (}-S inchcs I 
sec. 9, T. lOS N., 	 : 

. R.i9W. 
B235i6 i 29A.._ .....do............... Crested wheatgrass ......... 
B2:15i7 1 29B........do....................dO.....................! 

STANLEY COUN'l'Y, S. DAK. 

B24665l3!i5F. , Fort pierre.........1Flaxseed.................. : 


BIG HORN COUNTY, WYO. 

1B24016IIMC.. : Basin •.• __.......... I. FIBxsec.d .................. 

B240li IMD..' .....do............... Yellow gweetc!o\'er seed ... ' 

B24021. 155D.. ' GreybIlIL...........1 GrentNorthernbealls ..... : 


1 

CAlIIl'BELf. COUNTY, WYO. 

B2396.3 \ 144E .. j Oillette ............ ) 1I1i1let seed .............. " 

B23964 I 144F__ ,.....do·· ... · ........ I·~lfnllnsecd ............ .. 

B23965 144G.. ,.....dO.............. 1 Yellow swcctcJoyer see(L.'

B2'J966 : 144IT.......do...............1 :Mixed leed. ____ ....... .. 

D239f>8 J45B._ ..... !lo .............; AI[allnsced ............ .. 


~~~~ l!m:J:::.:l~......::::! MII~~:eed:::.::::=:::::. 
D2'J9i2 145F.. 1 do • __• .1 White swcctelo\'er seed 

I 
B2.1974 ... do ... '''''''''1 Cr!,sted whcntgrll5s ... .. 
B23980 .. do. • .•____ lIIIllet seed .........__ 

D2.19Si . do ...... : Sudan ernsssecd. 

CROOK COn,T\", WyO. 

B23902113IE.! Moorcrolt... ..••. 1 Grnins lor chicken leed 
1---'-----_._----'-----:-:----------- .-......._----


NA'l'RONA COl'N'l'Y, WYO. 


B23936 l:Zfr"! clisper..· .. •..•• .... 1 Allal,la.lesl menL.;... " ·1""--0.-5-'---' 

B2:l941 . do ............ ", CalclUlII lor feed lIuxturc .. , 


NIOBHARA COUNTY, WYO. 
f I I 

B2380S: 1150 .• 1 f.usk................ · ~nllctsccd .... . 


WASIIAKIE COt:N'l'Y, WYO. 
I 	 . 

fB24001 i 152A .. l Worlnnd..... __ ..... Grent Northern benns.....• 

B24002115W .. j ..... dO............ __ -'j Ginnt Stringless benns .. _.' 

B24°03 152c.. .. --.dO...... ---- ..... Beans............ __ ....... , 

B24010 1530 .. __...do...... __ ....... ! Grent Northern beans..... , 

B24011 153H.. __ ...dO............... l'into beans..... _____ .....,. 

B24012 11531. •• __ ...do............... , YelIO\\" sweetelover seed ...
1 1 

B24013 I 1531 __+....do............... : Allnlln seed ..___........ . 

1 - j 

i 	 1934 crop. 

3 
3 1931 crop.

.5 1937 crop.

. 5 Do. 


2 

2 I 	Whole plant. 

Heads. 


' 
5 IGrown 12 miles south oC 

towlI, 

O. 211Q3i crop; irrigated. 
.2 Do. 

.2: Do. 


1 

0.5 " 
.5 . 1937 crop. 


J ' Do. 

o !

:5 i From Billings, 1Ilont. 

05 ! 1937 crop. 

,5 I From Billings, '-'[ont • 

• [0 ! 1937 crop; from Billings,

MOllt. 
<.1 Do. 

.5 1937 crop • 

I Do. 


0 .• ' 

.2 I 

<.1 : 1937 crop. 

0.5 j 1937 erop; irri~ated. 
<.1	 1 DQ, 

.2 i Do . 
• 2 Do. 

.2 ' Do. 

.5 Do. 


<.1 1 Do. 

WESTON COUNTY, WyO. 

B23007 I J32D... It;pton____________..I ML~cd grains lor chicken I 
1 i ; Iced. : 
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Very few data are available on the amount of selenium taken up 
by crested wheatgrass, a dry-land range grass that is coming into 
wide use. Samples were taken from an experimental plot in Lyman 
County, S. Dak., which was used to study t.he culture of crested 
wheutgrass (fig. 2). The soil, sample B23575, contained 2 p. p. m. 
of selenium. A smnple of the entin' aerial portion of the plants, 
B23576, contained 2 p. p. Ill., and of the hends, B23577, contnined 7 
p. p. m. of selenium. Of the seven samples of crested wheatgruss 

FWUInJ 2.- "Cr('st('d whclltgrllss. 

seed reported in tl1ble 5 one contained 7 p. p. m. of seleniulll and the 
others 1 p. p. Ill. 01' less . 

.A number of sample::; of OUll'!' crops. sllch as ulfnlfa menl, milo, 
western wheilig-rass. nnd CUIlC seeds. \\'ere exnmined alld found to be 
llniforml~' low. 

SELEf\H';\l L\ CA:\ADA 

The Cretnceous shales 11I1\"e been found to contnin significant 
qUl1ntities of selenium from northern Xew ~lexico to the northern
most tier of counties in )'lontnn:l (.~. 5, D, 55). Vegetation growing: 
011 soils derived from these Cretaceous sediments mny be toxic from 
selenium. Some formations of the Cretaceous nge occur in Alberta. 
SnskatcheWHn, llnd ).fanitobl1 Provinces of Canada. At the sug
gestion of Dr. L. E. Kirk, of Snskntchewan University, n reconnais
sance surycy of these arens \\":lS 11ll1de in the spring of 1938 (8). 
,T. S. Bolton, of the Dominion Agricultural Experiment Station at 
Swift Current, assisted in n eonsiderable portion of the slll'vey. 
His nssistance WIlS particulndy ynlunble in the botnnicnl identifica
tions. which are n part. of this text. 

In making the survey, the geologic mnps of the CanndinIl Bureau 
of :\fiues, 01"os. 204A nnd 267 A, were used as guides to the regions 
underlnin by Cretaceous sediments. :\Inp No. 204A shows extensive 
exposures of geologie formntiolls of the Cretaceous period, which 
are identified under the Hames St. ::\Inry's River, Fox Hills, Bearpaw, 
Belly River, Pnkowki, nIld ::\lilk Riwl' in eastern Alberta llnd western 
Saskntchewl1n. These correspond in a general way with the Fox 
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Hills, Bearpaw, Judith River, Engle, and Telegraph formations of 
lvIontana and to various subdivisions of the Pierre formation in South 
Dakota and Nebraska (4·, 5). No extensive outcrops of older Cre
taceous formations corresponding to the Niobrarn and other members 
of the Colorado shales arc mapped. Map 267A shows a still larger 
region in which Cretaceous shales outcrop in the southern portion of 
Saskatchewan. This region includes a very small area. in Manitoba 
also. 

In the course of previous surveys it became clenr that certain plants 
muy be used as indicntors of sdeniferous areus beeause they are cer
tain to contain selenium if any is present in avnilnble form. Among 
these plants, known to ocelli' under the soil and climatic conditions 
in west centrnl Cannda, a,re AstragallJS bisulcatus !tnd A. 1Jectinatlls. 
The successful use of these plants in tlw surve,\' of Montana mnde it 
desirable to time the survey in Canudll so that these plants would be 
in bloom and readily observed. 

With the geologic maps ns guides to the genernl regions in which to 
work and Astmgai1ls bislllcatllJS and A. pectinai7ls plants indicnting 
the location of particular areas, nearly 300 samples of shale, soils, and 
vegetation were collected for selenium analysis. The dn.ta are given 
in table 6. 

TABI,E 6.-SeleniuIIt conlenl of .~Oall, shales, and vegetation from Canada 

ALIJEH'l'A 

SeI~'nium 
as Sr-

r,abor~' Fi~"l Local ion 	 ~ral!'rinltory x(). Xo. I 
Soil or . \"'11['
shale lOtion 

P. p. m. P. p. m. 
B230tiS ._ .. Ii 47 mj]~s W('st of ~rapl~ <'n'ck, Brown 100111, 0-8 inches 0,5 

1 mile Wl'St DC I'ashlc;-. 
B2:lO<\9..... I'A ..•do .. AsiragallL8peclillaills . rHo 
B23070 lilA .. , 52 miles wcsior~[allh; f'rcek;' PorI sec:'tUliia J'r('51 (grnss) 10 

. 0 miles w,'st of I'ashh'y. 
B230il 19 5 miles southwest of:\Tctlicinc 13rO\\'n loam 0-0; 2icet ._ .3 

liar., Houtp 3. 
B2.1Q'2 lOA ... "do .-I.,'ragalu., lii.lIlcalu" '" . 
B230,3 !lO : J5milcssolJlhwcst'of .\[etliciilC Brown cla;- lou III , o-s iDCh~s 

Har, Houl~ 3. 
B230H !lO"\ 16 miles southwest of Mc<lirillr AillmO"/II,! "ectinalll.s. 

!lot, Hout~ 3. 
ll23075 "'. !lOB do. ""hUt'r rr~ (imrnnlUre Iwa!!s) . 
B230,u , 21. hi mile N;st oC Dow Islautl, Brown tln~ sandy lourn, 0-8 

Haute 3. indws, 
ll2.,!),•.. 21A Aslrugaill. pectilllltM .. 
D2307S 2lll :J~:::" ..• Y ollng wil('a L (4.-5 incill's) 
B2:10,9 22X i 4!~ milcs northcilSI. of Bow Is· Yl'lIow sandy fossilif"rous nUIIC' 

land on road (I) F,'rry, 	 rial. Forl'rnost member of 
Belly Hi\'cr formation, ~5 
fl'~'1 twlow top of breaks. 

B230SO .... 22X:\ .. : ..do A,IITtlgallls hislIlcalllS .•. 
B23OS1 .,. 22Y .. .do Thinly Inminnlt'd Iim~ston[' 1 

fOOt thIck, 35 fect bela", top. 
D23082 22Y:\ .. do SlIutda /rulicQsa Hook. aud Arn. 

lJondia intrrmedin. 
D230Sa 22Z do Brown and gray roit,'n shall' 

with iron concrl'tion 25 feel' 
below toll or bn'aks. 

B23OS4 .... 2'lZA . . do. . .. "bITtlga/u" bislllcal!l8 . ......... .. 
ll230S5 23 15 mil,'s west of Bow l.lalld all llrowlllonlll, 0-12 inches ..... ,._ 

Houle 3, 
B2:I(l$n 23A . do ....... . Astragalu" pectillutlt.! .' ... '" 
D2.'iOSi .. 24 :10 1I1ilV5 west of .uo,,· Island On Durk brown ('Ia~' 1081l1, 0-8 

Houte 3. inches. 
li23OSS..... 24A . dQ .. ........... . ~,"tTaqal!l$ "ectillaius.. 
B2.1OSL... 25. 1 mBe wcst of Leth hridge Gray clay. 0-IS iucil('S 
B23000..... 2,'iA do A.lragalM &i8ulcaI1l8 •• ............ 
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TABLE 6.-Selenium content of soils, shales, and vegetation from Canada-Continued 

ALBERTA-Continued 

Selenium 

asSe-


Labora· Field 
 Location Materialtory No. No. 
Soil or Vege·
shale tation 

P.p.m. P.p.m.
B2309I. ••• 25W••••• I milo west of Lethbridge...... Grav shale. Polc beds member 0.8 


o(Belly I!iI'er [ormation.

B23092••••• 25X•••_••••••do._ ••••• __ ••••••••••••.•. Giant sandstone concretion 5 .4 


feet above 25W. I 

B23093••••• 25Y.•••••••.•do._._••..••...•••._._•••• Yellow and brown sandy shale, ; 1.5 


25 feet above 25W. ' i 

B23094••••• 2.,Z...._ .•_••do.. ••••••••.••••••••••••• Gmy sandy shale, 30 feet abo\-e I 1.5 j........ 


25W. I 

B23095.•••• [26X..... \ 6 miles nort/least of l\IlIk Rotten gra~'sandyshale, pakOWki[ .3 ....... . 


RiI·er. formation. 
B23096••••• 26Y.••••.••••do.......... Gray and brown sandy shale, .8 ...... ..1
10 feet abo\-o 2r,X. / 
B23097••.•· 26Z...........do ....................... Rott~n gray shale, 40 feet above I .5 L....... 

26X. , I 


B23098..... 26ZA.........do .••••••••.. """""'" Astragaluaptclinulwl.......... I 670 

B2309!/.•••• 27\\'..... 13 miles east 0( Milk River Greenish yellow sandstone, 4 1


f (Verdigris Coulee). feet thick, in upper Milk' 

Hiver formation. 


B23100••••• 27X•••••.••••do ........................ DrilY sandy shale, 9 (cet abol'c ! .7 

27W. I
I
BZ&101.•••. , 27Y..........do ........................ Brown and purple concretion'l . i .... 


j 15 (cct abow 2iW. 

1323102..... 27Z...... ,....do........................ Grn~' sandy shale, 27 (eet IIbo\'e .5 i.... 


27W. I
132.310.1.••• 28....... 12 miles cast of Milk Rh'er Yello\\·sandyloam,0-12inch(·s __ • .3 .... . 

(Verdigris Coulee). I 


B23I04..... 28,1..........do ........................ ./blragalusputinatu8 . . ........ 340 

B2.1105..... , 29"' .•.•• 12 miles east and 2U miles Gray clayey sandstone. Lower' .7 I........ 


, south o( Milk R!\'er (Verdi· l\Wk River (ormation. ' I 

• gris Coulee). j ,

B23I00..... !29X..........do ......................... Grny sandy clllY, 75 fCeL abo\'C .4 ....... . 
, 29W. , 

B23107.••.•' 29Y......... dO .......................!Yellowish brown sllndy concre· .5 ' 
I lions 125 feet above 29W. 

B2310S·····1 29Z ...... __ ...do ........................1Li:~';\.~';\\.~andstone, 125 (cet .1 i· 

B23117..... ,1 30....... !,~ miln north of Coutts on I Sandy loam, 0·8 inches .4 :,'" __ .. . 

Routo 4. I 


B23118.....i 3DA...........do __ .... .. .. ........ ) Aslragalu81luti1latus • ·1 __ ., i 190 

B23119.....13L..... 4 miles north of Coutts on' Clny loarn,o-S inches ...... __ .7:........ 


Route·l. I ! I 

B2.312O .... 3IA........d? __ ...... · ..............1Astragalus putin~lus .......... ·i........ 280 

B23121 ..... 32....... JO mlles north of Coutts on Sllnd~' loam, o-Smches ......... i .2 ,...... .. 


, Route·l. i i 

B23122.....1 32,1. ..........do ........................ Aslragalusllcctinalus.. .......... ,........ ! 140 

B23123.....} 33....... 32 miles north of Coutts on }'-inc sandy loam, 0-8 inches..... .5 :........ 


, Routn 4. : 

B2.1124o.... 33A.....[ .••do ....................... Astragalus 'pectinatus ............ ' . .... __ .' 150 

B23125..... 34....... ·15 miles northwest oC Coutts Fine santly loam, 0·8 inches ....1 .3 i ........ 


011 Houtc4. ' 

B23I26..... 34A..... __ ... do.......... __ ............. Thlaspi atrwst L. (fleld penny· ...... 12 


crnss). , 

B23127..... 34B..... , ....do ......................... Sisvmbriu/Il allissimu11l J, ....... ,. ....... 35 

B23128..... 340.....1 ••dO, ... ' ................... •·13Iragalusll<Ctinatu3........... .' ........11 iOO 

B23129 •••. 35.. __ ...1About SO miles northwest oC Gray shale (Bearpaw formation). i .5 ........ 


I I Coutts on Route 4. : 

D2313L... 35....... \ .... do......................... Concretions in shalo"........... ! .~ :........ 

B23131..... 35............do.....! ................... Grayshale,5CeetnboveD23129.. , I.v t........ 

B23132..... 36....... 93 miles southeast of Calgary [BrownSBndYIOBm,O-SineheS...1 1 I........ 


on Route 23. , i 

B23133..... 36,1. ..........qo ........................ Aslragaluspectillalu3 ... ; ........ !........ ! 1,260 

B23134•••••• 37....... 82 miles southeast oC Calgary Drown sand~'loBm, 0-8lDchcs••. : 1 I........ 


• ~Hoo~n I 

1323135 ....! 37A ..... .....do................... " ....\./13tragalUSPfclinatus ............ ........1 460 

D23136..... 138. ...... 200 yards south of Mounted liard gray shale, 35 C\lilt Crom: 1 ,' ........ 


Police Station at Morley. , road. ' 
B23137._.. 38 ...........do........................ ' Iron a.tide seam in sbale, 40 fcet ........ 

Crom rOlld. ;I j 
.Ii I.......B23138·.... 38....... ••.•do ......................'\ y1!~1\~:~~lc~~~J~am in sbale, 45 1 


B23139••••• 38............do......................... C~~~.lllyer shale, 50 teet Crom; I I·"..... 


B23140..... 3D.......! I}!. miles eust of Morley....... Gravelly gray sandy loam, 0-8 I .5 I ....... 

r ! inches. • f 


B23140A...139A..... l'......dO........................J Astragaills succulenlus Richnrds. ;........! 25 

B23UL... 40....... 3mJleseasto(Mor1e~·......... , B1nckshale..................... .3 J........ 


1
 



__ 
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TABLE 6.-Seleniun~ content oj soils, shales, and vegetation JTOll~ Canada-Continued 


ALBERTA-Oontinued 

---~-.----------...,.........--~-------.-


Selenium 
asSe-

Labora· FI~ld Location 1-Ialerialtory Xo. Xo. 
Soil or : Yege· 

I; i 
B23142•••• _' ~O....... ' 3 miles east of ~lorley._ •. "'" 
B23143 .••. _ 41 ....._.· 13 miles cast of Morley. _.. ••.. 
B2314~...... 4l.. ••••. i•••••do................. __ .•. _. 
B23145..... 

B23140.•.•• 
B2314....... 

B23148 .... 
B23149 ..... 

B23150 •• __ 

42••.••••15 miles west of ('nlgllry on 
i Route 1. 

42A..... :..... do .._... ......••.... 
· 43....... '. 20 miles east 01 Calgary on 

! RouteO. 
43A..... :.• __ .do.. •. . ........... 

· 44 .•••••• ' 20 miles west 01 Drumheller 
on Houte 9. 

~4A ..... '•.•.•do __ ...• ____ .•• _.......... 

B23151••• __ : 45....... 3 miles north 01 Drumheiler on 


B23152..... 
B23153..... 
B23154 '" 

B23155 .... 
B23156 .••• 

B2.1157..... 
B23158 ..... 

B23159..... 

B23160 ..... 
B23161..... 

B23102•.•__ 
B2316.3..... 

B23I~. __.. 
B23165..... 
B23166..... 
B23167•••__ 

B2316S .... 

B23169_.... 
B231..0..... 

B23022••.•• 

B23023.... 

B23024.. ••• 

BZJ025__ ... 
B23026 .... 
B2.3027..... 
1323028... __ 
B23029 .... 
B23030.•••• 

B23031 ..... 
B2'J032..... 

B23033 ..... 

, Houte9. 
45A ••••• i... __ do .• _ ........._•••....•••.• 
45X•.••• 1 3 miles north 01 Drumheller••• 
40.•••••• : Lake Sullivan, 13 miles south· 

east 01 Hnlkirk. 

shale 

';P.p~ 7n. 
Yellowish red shale ..._......... 0.3 

Brown clay loam, o-s Inches..... .5 
Low·grnde coal. __ ••_.... ..... 2 
Dark brown loam, 0-8 inches .. __ 1.5 

A.trugatuspectinatus ........... ....... . 

Cln)',3-4 fect. __ .......... _... 1 


Aslragalu8(lfctina/us ........... __ .. . 
Holten sha e, 3 feet .•• __ .... .3 

A,'/ragatus bisulca/us . .......... "'"'' 

Clay.............. __ ............ .5 


AstTagalus bi8ulcatu8 ........... 
Concretions and claye~' shale... . .4 
Sandy loam, 0-8 inches ........ . .1 

46A ••::...... do.......................... As/ragaIus bisulcatus .. .............. __ • 
40B..... :..... do............... __ •••...•• ~l8Iragalus gonia/us (Torr. Rnd ........ . 

I Gray) NutL 
40(' ..........do......................... : ~h/ragaius 'multijloT118 Gray ..... ,....... . 

· 40D..........do......... .............. 


47....... ' 13 miles southoast 01 Brooks 

on Route~. 

4...1. •••.• " •. do........... ".' ." ... . 
48....... 36 miles Southeast of Brooks 

on Houle 2. 
48A ..........do........................ . 
4SB .........do .••••• _................. . 

48C .........do...... ., ................ 
~9 .•_.••. ~redlcine liat on Roule 2 ..... 
49A ..... __ •.•do....................... .. 
49B......" .• do......................... 

50....... 5 miles east of Medicine liat 

on Route 2. 

50.1.......... do......................... 

50B ......... do......................... 


Attragalush9~·(mixed46A,40B, '........ 
46C) (3 years old). 

Gray silt loam, 2-3Ieet.......... ' .4 

AstragatuB pulina/us .......... __ ........ 

Sand~'loam, 0-12 inches.......... .3 


Ast~apa!us 1!eclina/~18.... ........ ........ 

ChelTlnra rnconsprcua Rydb. ....... 


(mustard).

Pen/sltmon albidus NutL............... 

Sand~·loam__ .... .............. .4 

As/ragalus bisulca/u8 •. _......... ....... 

ApiopaJllJUS nuttallu ']'orr. nnd ........ 


Omy.
Saudy loam, 0-8 inches ...... __ .. .S 

Astragaluspeclinatus ........... ....... . 
Cheirinia aspera Hydb. (Prairie •••_•••• 

Hockel). 

SASKATCHEWAN 

10 miles south of Outlook on 
Houle 45. 

5.••• ..... do........................ 

5............do.................. __ ... 


5.1...........do........................ 

6........ 10 miles west of Elbow.. 

GA ...........do....... 

Oil ............do.... . .. 

oC ...... ·__ •••do....... ..... 

OD...........do............. 


liE .......... do ................. 
,,\1"...... 4 miles Clist of Elbow .... ,.... 

Grtl~· brown high organic layer, 3 
0-4 inches. 

Yellowish brown loam, 4-18 1.5 
inches. 

nlottled yellowish brown loam, . I 

18·30 inches. 
As!.ragalusl1ectina/us.......... .. 

Dark gray Chl~', 0·10 inches....... .5 
Astragatus bisulcatus ••_. ___ ..... """'" 
As/ragalus mis,ouTiensis Nutl.......... . 
OIV/rQpis gracilis K. Schum ..........." 
CllUlllaerhodos lIut/al/li (Hydb,) ,...... .. 

Pickering.
Astraga/us sp........ '" ............. __ • 
Gray fissile shale (Bearpaw for· 3.5 

B2303~....., ..... do ................. __ ••••• Greenish yellow material, u feet 1 
above 7W. 

:I/~.:........ ' ................ Ir~a~~r~ketions in 7W... ,5
........do .•.••. " ..... 


taOon 

P.p.m. 

,30 

1,130 

60 

140 
.• 

12 
25 

80 
20 

....... . 

1.390 
...... .. 

190 
10 

00 
....... . 

100 
100 

........ 


610 
1<; 

1,000 

15 
5 
4 

20 

10 

B23035.......Z............ do ........................' Gray shale, 18 feet above. 7W.... 3 

B23030.•••• S........ 4 miles east of Elbow (200 Brown cln~·lonm, 0-10 inches... 1.5 , ...... .. 


, yards Irom iW). 
B23037...... 8A._ .......... do ...................... .. Yello\\' compositae ........._•••• __••.•__ : 15 
B23038..... 8B ......:..... do......................_•• Astragalus pectinatlls ........ __•••• __ .... i 4,060 
B23039..... , BC __ •.•.. .....do................., ...... AplopaPl1r18 spinulosWl (Pursh) 260 

DC. 
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TABLE 6.-Selenium content 0/80ils, shales, and vegetation/rom Canada-Continued 

SASKATCHEWAN-Continued 

I Selenium 
as Se-MaterialLabora· Field Locationtory No. No. ISoil or IVege·

shale tation-------- 1------------IP.1 
l
• m.1 P.;::; 

B23041L.••• 9....... 2 R~~~ ~~uth of Derbert on Gmy clay loam, o-S inches ••••••! 1 :....... . 

B2304L.... 9A ........: .. d!l~...........- .~: ........ II A.traoal".Pleti.natus..:........... .... I· 1.150 

B23042..... lOX..... 33 mIles south of S"lft Cur· Shale (Bearpa" formatIOn)...... 1 . ... 

rent on Route 4. I 

B23043..... 11....... 6 miles west of Cadillac....... CIIlY loam. 0-12 inches .......... 1 .7 ........ 
B230H.....1 llA..... '" .do........................ A.traoalu. buuleatus.......... . •• 1,020 
B23045..... lIB..........do......................... 1I1I71ItnOIV. richard.oni Cock. ~ ....... , 20 

(Colorado rubber plant). : 
B23046..... llX..... 6 miles west of Cadillac, 30 Gray shahl (Bearpaw formn· I .5 i- 

feet enst of 11. I tion). : 
B23047•••.• llY..........do....................... Brown nodules in llX.......... i 1.5 ....... . 

B23048..... 12 4 miles northeast of Enst End Gmy clay, 0-12 inches ........... : 2 ,..... __ • 

at exposure of Enst End ! 
format.!on. I I 

B23049..... 12A........ do........... ........... I.thtragalu.pulillatu............. ....... 1 1,210 
B23050..... 12U... • 4 miles northeast of East End.. Gmy shale, 0-12 inches (Enst .4 '" •.• 

End formation).
B2305L.... 12V..... ..•.do........... .... . ...... Massive limestone, 12-15 inches I .2 I ........ 

thick, below 12U. I' 
B23052..... 12W..... • __ .do•. __• ...... ........... Yellow shale, 3-1 feet above 12V.l .5 ........ 
B23053..... 12X..........dO......................... , Laminated yellow and gray: .5 r........ 

sandy shale, 10 feet below 12V. 1 
B2.'lOO4..__• 12Y..........do......................... Yellow clay shale, 25 feet below i .5 

I 12;"', • I 

I 

D23055.•__• 12Z...........do......................__ ., Gm~ clay shale, 25-26 feet belo\\, .4 


I 12V. ' 
B23056..... 13X..... I~i miles west of East End.... Whitn clay (Whitemud forma· .5 

I ' tion).
B23057..... 13Y.......... do......................... , Hed clny,15feetaboV!! 13X •... 1 
B23058..... 1 14....... 9 miles southwest of Enst End i Brown clny loam, O·S inches •. -: 

, on Route13.: : 
B2305H..... i 14A........ ,1.0 .. 0< 1 A.traga!uqltetin.tll.' ............ i ... .. 160
................ 


B23tKlO..... l 15.. ..! 10 iUil,~~ south of Maple Creek Gmy r1a~· lonm, O-{i inches...... · I , , on Route 21. f 
B2306L __ .! 15 ..... IIO . Zone of lime nccumulat.ion, 6-15 ; ! inches. ! 
1123062,. ... : 15 j ..do .... • .... 'l'rnnsition from lime zone to .5 

, g-ray clny, Ili-24 inches. 
B23OtI.1.. ... ; 15 .... i ... do....... Gray clny, 24-36 inches.......... .3 .,... • 
1I23064..... J 15A ..... .....do...__ . ........ Astrupalllsbi.uleatus............ ........ 50 
1123005.....115B.....1,.....do •• __........... Pon eanllvi (Scribn.) Piper I" 8 

1 (Cnnby bluegrass).. I • 
B23066..... 16 .....112 miles northwes/, of ~[nple Brown sandy loam, o-S !Dches .. , .~ ........ 

1 Creek on Route 1. \ 
B2.1067 ""II 16,1...... ·,' ... do • • A.'trag.I".pedillal"............. ~ ........ , 160 
1I2'JliL. .• 51 .. ... 13 miles enst of ~lapll' Creek' Snnd)"lolllll, 0-10 inches ......... I •a' ........ 

i I' on Houte I.. I 
1I231;2..... 15IA..........do................... : ."stragal".'p'eli"at"............. j........ 2,3,0 

1I231i3.o<.,. 52.......160 miles ~.nst of Mnple Creek Sundy loalll, 0-10 inches ......... i I
I. 

on Houte 1.' '--7'00"
B23174..... '152A .... I..... do .................... , A.'truoal".'pectinat"............. :...... .. 
1123014..... I .. j3milcsnorthofSwiftCurrent I' Gmy rotten shale, IOfoe1.. •• " .. 1 1.5 ( ....... . 

: on Route 4. , • I I 
B23015..... : IA .......j· .....dO" .................... 1 A.'traoalu.ptctllwtll....... __ .... ,........ i. 3,360

B23016.... ; 2....... 24 miles north of Swift Cur· 1 Gmy brown loam, 0-10 Inches ...! .8 :... 


1 rent. : I . 
B23017..... ' 2A ...... i.....d!l ................ ; .... __ .• ; Asiragaill. bisllieatlls._ .......... :......_ 1,150

B23175.....1 53 ....._. 30 mlies north of SWIft Cur· , Clay )08m, 0-10 Inches .....___.. , ., !__ .. __ .. 

, ,rent on Route 4. i : , 
B23176· .... i 53A..... !1 ....d!l ........... ';·_'·' __ '1' Astrafatusbisuleatus ...;_.____ :.;. ....... ,' 400 
B23177.....f 54...... _ 35 miles north of S\llet Cur· Rotten shnle (Bearpa" formn, . I ........ 


, rent on Routt) 4. tion). . ' 
B2317S..... ' O4A... _.\_ .. _.do •.••.. . .....•._.' A.tragaills bi.ulcatus __..__ ...... ;........ [ 340 
B23179.....I 56.... _•• , 66 miles north of Swift Cur· ! Clay loam, 3 feet ................ , .5 l....... 

i rent on Hout~ 4. i ! ,
B231SO.___ •I56A....

1
·..... <lo......................... j Alltraoalus ptdinatu.............I' ..·..... 12!! 

B23ISOB.•• 56B. __ .......do ......................... 1 Bu~s taken from 56A..........__ .____.... , II 
B23ISOA••• 56C....... .do ................... j I.argu mushroom ......__........ :........1 10 
B23018__•__ 3..__ .... 103 miles north of Swift Cur· I Gmy clay, 2-2~2 feet. '"'''''''' i 1. 5.__..... 

rent on Route 4., I : 
D23019•••__ 3A. ____.....do ............ : .•....••1A81ragal~bi.lllcatu..................... I· 3,640
B2302O••__• 4. __._... 109 miles north of SWIft Cur· j Gmy I1sstle shale, 20-21 feet __ ... 1 ...__... 

rent on Houte 4. . 
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T.'BLE 6.-Selenium. content of soils, shales, and vegetatiQn from. Canada-Continued 


SASKATCHEWAN-Continued 

Selenium 
asSc-

Labora· Field Location :'.Iat('rialtory No. No. 
O:oiJ or , Vege· 

,shale tat ionI-----1' 1 - ·---;F. p. 11I.;.P.1II: 
B23021••••. 4,0. ...... : 109 miles north of Swift Cur· As/ragalru pte/ina/u............. ;.". .. 2.44(): I rent on Route 4.
B23181. •••• ; 57,0. ..••• 7 miles north of Rllsciown on Young A8t~aga/u. bi.u/caJua (on i•• 3.240 

I Route 4.. . glacial drIft). '1 
B23182•.••• ,' 58....... 3 miles east of DIg gar on Route Brown loam. 3 feet ........... . 0.4 

r 14. I 
B23183""'j 58,0......1 .do .... .... . A./ragalu.1uelinalu.__ ••. " '''! .. ,I 220 
B23184 .•••. 59....... University campus, Saska· 1 Dark·brown loam, 0·8 inches.. 0 


, I····....toon. 
B23185...._ 59A.........do............. . . A./ragal"., ptetin~lu.... . "I .. ; 1,540

B23186..... 50••••••• 13 miles cast of Saskatoon on Brown loam, o-SlOches ........ ! 1
I Route 14. .

j 780B23187..... rlOA ..•••..... do................ __ ........ ,,!,'ragalu,.pteli~lUlus ...........+.......: 

B23188..•.. 6OB..... !....do................ , ........1 '\ oung spring \\hC!'L........... ........ : 30 

B23189... __ 61. ...... , 64 miles east of Saskatoon on . Brown loam, 0-10IOchos........ J.5 .... 


, Route 14.: ' 
B23190..... : 61. ...... ;.....do................... ' Yellow loam, 18-20 Inches Cal·.1 .51••• __ ••.

I careous.· , 
D23191.. ••• ,6IA._•••l ....dq __ ••. ...... .. ....... Aslragalu.! Pfelinatu.... , ......._; __ ......! 1,100 
B23192..... 02-- ••••• \' 164R:::;l~\~~t of Saskatoon on Dark·brown loam, 0-12IOches"'1 • 3 : ........IB23193.•__ • 62,0. .........do....... .... . .... Aslragalu.! hi.ulcalus............' ........ i 500 
B23194.....1 63....... 3 miles southeast of Kamsack . Gmy clar, 1-2 fccL.............. .4 t........

I ! on Route 8. . . !, 

B23195 ""1 63A..... ).• __ .do........ ". ... ... Aslragalu., b,sulca/ru .................. : 640 

B23196...... 64....... ' ....do................. .•.•. Rolten clay shale, 10 fcet below: .4 '...... .. 

i. surface. Riding with beds.. ' 

B2319; ... _~) 64A~ .. ___ : .~~do_.___ ~~_ .' __ ._ Dandelions ".. .. _ . ~____ _._~.; 110 
B23198.....t 65....... ! 2~i miles southeast of i~am:' fronstone concretion in shale•••.' .4 

sack on Route S. 

B23I00..... : 65....... I ..•do ......... .. Haw gray shale. 3-4 feet.. ...... , .5 

B23200..... ! 65A..... , .....do............ . HedV3arU11l sp.(?) ........... . 60 

D232OL.... ' 06 ...... j •.•• do........................ . C la\' loam, 0-8 inches ......... .. 

B23202 .• OOA..... i . .do....................... . Aslragalus bi.u/catuB......... .•.• __ 30()

D23203..... ' 06X... .. .... do................ . Gray shale rrom cut ........... . .3 

D23204 "", 60Y... .. • do ........ . YellowiSh brown coating on . 1.5 


large ~ruy concretion. 
D23205..... 66Z ..... \ do................. .. Bluck core of large gray concre 1.5 

tion. 
D23200..... ' 07 Delow powerhouse at Kalil' Hotren gray shale with yellow 1..5 

Slick. streaks. 
D23207.... ' OS ..... , 56 miles southeast of YorklOn Gnn-elly clay loam, I-I}~ fcet. .• ,2 

011 Route 14. 
D23208..... J OSA do ..... As/myaluB hisulcatus•.•• 320 
D2322O.... l 75 18 miles north or Durrows on Hotten clay shale.,... . 1.5 

road to Esterhaz)'.
B2322I•._•• 76 18.3 miles north or Burrows on l'nwcnthercd shale ..... .5 

road to Est~rhazy. 
71- 18.7 miles 1I0rth of Burrows on Hell"Y gra~' clay, &-6 feet. ,Ii ,~~" - - .. 

road to Esterhazy. 
~ 

B23223 .... · 77,0.. ... do ........ . .·I.,/rugal"", IlisulealuB. .•. . .•.... 420 
D2322L... 78. , 20.3 miles north of Durrows llllrd, nearl~' whitc shale ....... .3 

011 road to EslerhnZ\·. 
B2322L•.•i70 I mile W('st of Broad"iew on Dlack loam, 0·8 illches 1.5 .. 

Houte I. 
B2322L_..t 79" .... . .. do .. ..... ' Aslragall.. perlin a/liS • 4.190 
D232'.!7••••• \ 79T1 .....1 .. do. . "'est"rn whcnlerOlss .. 35 
D23228..... 79C ..... : mile west of llroad,'iew Qn Aslruualus biSlLlcal1l8 . ... 1,020

t . Houte J, 0() rret from 79. 
B2327L...! SO ..• i 23 miles W(lst .of Grenrell on Drown 10Rm. O-it inch~s .•• 

I ' HOllie I. 
B23275.....: RO .rlo .. Yeliowish br'lwn clay loam,·I).<';'5 .;, 

fret, 
D23270.....i SOA... . do ..................... . Aslruyalr,. pall1101,,, .... . 1.040 
B23217..... ! 81 .... 61 miles west of Grenfcll on DrowlllOllln, 0-8 inches ..... .. 

nOllt~ 1. ' 
D23278 ....1 SIA .....!.... do ....................... __ Aslragallt., 'perlinalu •••. ____ •••. 2,500 
D232iO .•.• .1 82....... ' J3 miles south of Hegiua on Gray clay loam, 0-8 inches. __ .. 

; 'Route6. 
B2.1280....J ~2A __ ...I__ ...dO .. , ........" ..... . Youllg whent, 4 inches_ .... 120 
B2328l.. ••• ! 83 ..... ; 36 m"'s southenst of R~giDa Yeliow brown clay loam, 0:8 .7 

i '011 Houle 39. inches. 
Aslraoalus hi.ulealus•• __ ........ ' 1,950
Young whent ....... __ ...._____ ... !
~~~:::::! ~~:::::1=:::Jg:::::::::::::::::::::.::: ... 140 

B23284..... ' 84''''--'1 57 miles southeast of Hegina Drown loam, 0-8 hiches ......... : 6 
i on Route 39. 
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TABLE 6.-SeleniwJL contento/ soils, shales, alld ('ege/aUon/I'om Ca1ladn-Continued 

SASKATCHEWAX-("ontinued 

Selenium 
as So

:\Iaterial 

I Soli or : Vogo· 
shall) I iailon

--·-'---i--.-·~----·-~-- - .~ -- .-~_...,.... '-_-'r-_ ._~"-'0_ ""_ __; ___ 

I ,P.p.II1.,P.P. m.
BZl285 • S4A .. " 57 miles southeast of Hegina /letragallls pre/ilia/us, 2,370 

on Route 30. 

B2328G '.'_, 85"._._ 1 mil~ sQutheast of Wr:,:burll Dark gray cia)' loam, O-S inchl'5 
 0.7 ",.

on blink of Souris HiI-er on 

Haute 30, 


B23287_ .. 85.\ ..... ( ....do, ..... _ _.. _ .... _•• __ • 
 /1s/ro(/al/ls bisulcatll--'- .• _ '. •. " ...... : 2,130
B232SS..... StL. __ ..1 22 miles southensc of \\'cybuTIl Li}!ht brown loam, 0-1; inchrs'l •.j ' ........ 


i I on Houte 39. I
B232S9, .... ' 80,\ __ ...1..... <10 .... __ ' __ " _.... ___ .. _ 

r 

.1.'IT"g(lIIl~'Prclillal!lS _. , _____ ' ........ 1 650 

1123290.... , ~ 87""' __ 1 31Illill1ssout.heastofWr~'b\lrll GraY·brown cln)' loalll, O·S t 1 i ........ 

I on Houte 39. inches. 'I
1323291. .... : 87A. ____ ____ .dO.. ___ ..••.• '.. __ " ...I .Is/mgalu.~ lji,"lcalus _.. _ ,.. 830
B23202 ' S7ll ..... _... do•.. , _ ." LnlllbsCjunrters (Chenopodium 45 

Sf}. ~. 
B23293. SS.... 1At mino in EstO\'IIlI._ ........ . Ycllow scam, 2 feet nbow cool : 
 .5 

seam. 
B2329L... 80. -.... 1' 13 miles southenst of Estel'an Holten clny shnle nnd clny, 3: J I' ....... . 

, on Houle 39. fl'Ct below surface. 
Gray rln)' shale, 10 feet below .7 1_ ...... . 

slirfurl\. ,j:::~:~:! ::~~::::I:::::~::::::·::··:::·-·::· -. .·lslrayof/l" 'Pecti/lalus (seeds\.. .......... ! 2,530

132:129,. __ .• , 00".•• _., 24 miles southeast of Eslcyan OrnYr1n~~lonmf4-4}1j feeL~~._."~: .4 ;___ ._~~_ 

, I on Hont l' 30. 
llZl298 •• ' _ 90A..---I.....dO....... __ • __ • __ ._•••; .... 
"la/ragalus J)rclinatus ..... •.......".: J,05O 


MA~rroBA 


-.-~ -~- ~--.------.-----"...----~,- .. -.... ". 


B23200... -.: 69..... ..1 ~1 mile east of Saskatcbewan· Dark grny clay loam, 0·12 inclws' 0.3
I Mnnitoba line. 011 Houte .J. 

.Is/ragaills bislLlcaIJl•• , .. -0 ....... _."
~~mL::j ¥~':::::Ti~f~I~i1cs·eiist or'Snskulrilc, H"tt~1I clay shale, 20 fcet below: 1.5, ........ , I wan·MunitobaJilloonHoulc ~urfn('{'. I! 4. 

B23212 .....I 71. .... __ , 211liles east of Snskatebewnn· HOtll'l1 ~ra~'shale • ..... .... .3 .. . j :Mllnitoba line 011 ROufe ·1. . ' : ~ 
B2.3213 .... { 71A .•-- ' ..do .... - ......... .... Atragall£Sbiswlcnllls, ..... .. :,," •• __ 1 420 
B23214,,,·i 72.......1 17 miles southenst of Hllssell Grnybrownclay,O.12inchcs __ .. .4! .. 

! I 011 Houtn·!. : I 
B23215_....1 72,1.. ______... £10 .... _................... Aslragalusliis/llcalus .. .. , •. f........ SBO 

B2321O..... : 73 ....... ! 5 miles sout.hwest of ?I£lucota, Gray clt\~'loam, 0-12 inC'lICS, .7 ' ........ _ 
, I bllsn of blutrs of Assiniboine. 
B232I""._ 73A.. •.. .....do••••• __ .... _. _ , ..: .1../ra!wllLsbisulcalu........... 160

11323215 .... 1 74 .... -01 4 miles west of Elkhorn on BJack cia)' "mm, 2-3 fect •.• 

B232l9 ... _ i 74;\_ .. j ... ~~~~:.~:.. _ ............. Asiragalll•• bisuica/lls_ .......... : 
 800 

The data given in table 6 8110"" that the geological samples mnged 
in selenium content from 0.1 to 3.5 p. p. m., the soils from 0.1 to 6 
p. p. m., and the vegetation from 3 to 4,190 p. p. m. About 63 percent 
of the soils contained less than 1 p. p, m. All of the samples of Astrag
alus biEulcatus and A. pectinatus contilined sufficient selenium to be 
toxic, and ranged from 15 to 4,190 p. p. m. The Astragalus samples 
show the same variation in selenium content that has been observed 
elsewhere; this may be considered as indicating a wide variation in 
the intensity of toxicity of the soils. 

Definitely toxic vegetation is produced on soils derived from 
Oretaceous shales over very considemble areas in .Alberta, larger 
areas in Saskatchewan, and a much smaller area in Manitoba. No 
estinlate is offered concerning the number of square miles involved. 
Such an estimate is impossible, not only because of the limited scope 
of the investigation but also because no attempt was made to sample 
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areas not shown as Cretaceous und because areas of Cretaceous origin 
were sampled only if external indications of the presence of selenium 
were observed. The reconnaissance survey does, however, bring out 
the desirability of more detailed work in the Provinces on the dis
tribution of selenium in the soils and the degree of toxicity of the 
vegetation. 

One of the most interesting observations made was that in the 
section about Lake Sulliyun, Alberta. Hay, consisting in part of 
Astragalus bisulcatus, was used for feed during periods of feed shorto,ge 
due to drought. One of these cases was investigated. The farnler 
who was questioned reported that '-ery little of this hay was actually 
eaten, and that it was offered to the animals but once a week. His 
observation was that horses refused it absolutely and cattle and sheep 
ate. it very sparingly. He considered this to be due to the presence of 
unpalatable foxtail, which formed a part of the hay. Because the 

FIGURE 3.-A CO\\'" showing the chtlracteristic symptoms of chronk seleniulIl 
poisolling-poor coat, nude tail, and striated, elongated hoofs. 

animals refused the hay, it .was disposed of by use as thatch for the 
stables. The 3-year-old hay (B23158) was found to contain 20 p. p. m. 
of selenium. A. bisulcatus (B23155), A. floniatlts (Torr. and Grn,y) 
Nutt. (B23156), and A. 'IIwltiJloru8 (B23157), collected from the hay 
field, contained 12, 25, and 80 p. p. m., respectively. It is clear that 
this material is unfit for fomge and was so recognized by the animals 
themselves. 

Oral information points to considemble injury to find loss of stoe1\: 
through troubles known locally itS "frozen feet.:' One of the character
istics of chronic selenium poisoning is malformation nnd even loss of 
hoofs of livestock. These effects can well be mistaken as due to freez
ing. How extensive this loss is and how fully due to chronic selenium 
poisoning may be ascertained only by a detailed study of the nren~. 

South of Herbert, Saskatchewan, horses were observed with coats 
that were very thin in plnces fmd with hairless tails. Cattle nellrby 
had striated and elongated hoofs. Their tails were nude. This 



54 TECHXICAL BULLETIN 758, 1:. S. DEPT. OJT AG!R.IC'ULTURE 

condition can be noted in figure 3. A sample of soil (B23040) collectecl 
nearby contained 1 p. p. m. and the Astragalus pectinatus (B23041) 
growing on it contained 1,150 p. p. m. of selenium. It is probable 
that the animals were affected with chronic selenium poisoning. 

Pasture land for miles east of 1fuple Creek along Route 1 is dotted 
with Astragalus pectinatus. Sample B23172 contained 2,310 p. p. m. 

of srknlum and sam
ple B23174 containpd 

~ 790 p. p. TIl. }?jgure 4 
shows til(' A. pecti
notus in bloom where 
sample B23172 was 
collected. 

For over 160 mill's 
to the ('ast of Saslm
loon, Saskatchewan, 
A8/1'a{Jalus plan ts WPt'(' 

llOt(·t! at intel'\'Ids 
nlong Houle J4. At 
a poin t 64 milc's ('ast 
of Saslmiooll a grou p 
of Astragal1tS pecti

FIlH'JU; 4.-~Aslra!lallls 1JeCUnatlls in bloom. natu8 plants was found 
growing within 50 feet of trcos, primnl'ily aspen tI'pos (fig. 5). Only 
on('(' bofore, in n portion of Snn Isabel Forest, have the nllthors found 
n'gl'ttltion toxic from seipniulll ill nn nrea of sufl1cipnt rninfnll to sup
pOl't lrl'l's UJl. In San Isniwl FOl'l'St till' tr('Ps WN'C sparse and the 
menn tlIlilual rainfall wns :z I inciH·S. In this al'pa, east of Snslmtoon, 
till' rninfnll lIlUSt ill' SOI11l'whnl !,!.'1'l'atpl'. Thl' stunpk of A. J)('('til!atll)~ 
collectp(\ her!' (B2a un) cOlltainl'd 1,100 p. p. m. of sell'niulll. 

SOlltiH'n:-;t of \Yp\-
huJ'll, St\filml(']H'wn'l1, 
nlong !{o\llp an, As//'(/
yahls bi811/('otIl8 wus 
found lo flolll'ish. A 
5umpl!' or soil 
(B2:3:Z00). collpl'll'd :.~ 1 
mill'S southeast of 
\yi'ybul'll, ('ontniIH'd 1 
p. p. Ill., tiI!' .~1. bisul

catlls plallt growill!,!.' in 

it (fi~. G) Hao p. p. m., 

and Il snmpl!' of lambs

qUtll'l('rs !,!.'I'owillg' 1)(':11'


by 45 p. p. m. of 

sf'lpniulll.
TIll' sdpnium (,Oll- FIGUHE 5.--Astragallls lJcclinallls growing in a region

of raillfall sufficiellt to support trees. 
lt~lll of young wheal 
snmpll's, B2:W7R from Albcl'tn and B23188, B23280, and B23283 from 
Saskalehnwnn, wns 80, 30, 120, and 140 p. p. m., respectively, und 
indicl1tl's til(' distinet possibility of toxic vegetntion of thc ordinury 
food 01' forng'l' typps. Thc quantities of selenium found in samples 
B23070, B2;{075, B2:H27, B231G3, nnd B231G4 from Albel'ta ancl 
B230G5, B2:3107, B2:3227, nnd B28292 from Saslmlchcwan also point 
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clearly to the presence of toxic areas of fm'm and ranch land and the 
probabilities of toxic food in certain areas. 

Although the existence of llU enormolls nrea of seleniferous soil is 
revealed and although definite evidence of injury is apparent, it does 
not follow that the ,..... . 
situation is sufficiently 
serious to warrant any , 
drastic remedial pro
cedures except as fur
ther investigation of 
local areas may indi
cuh'. It does' seem 
imperativo, ho\\'pvur, 
that a detailed study 
be made so that proper 
precautions ma,Y be 
tuken as neceSSUl·Y. 
Tho evidence, taken 
together with pnwi
ously assembled data . . 
. [., t 1 . I' FIGURE u.-A thrifty Astragalus bzsulcatllS plant.1Tl( ICU, ·e.s vory (eCI( - . 

celly that overgrazing of the uffected lands may produce serious injury 
through consumption by hungry animals of toxic plunts not normally 
eaten by animals, 

SELENIUM IN NORTH DAKOTA 

In the early part of the summer of 1938 two of the authors made a 
recollnaissance examination of Burke, MOllntruil, '\Vurd, and 'Villiams 
Countie8 in North Dakota. 'rhe, results are tltbulatcd in table 7. 

TABLE 7.-Selenium contellt oj soils, sllales, and vegetation Jrom North Dakota 

BURKE COUNTY. N. DAK, 

Laborn· Field 

tory Xo. No. PIne\! of collection _ . ).[&1 )rilll s~~~:!.,~:~:~'~
I 

, 

I 
, 

~~m. 
823209.... RL ••••• 200 yards from immigra· I Drowll clay loam, 0-8 I 0.7 


, tion office, North Portal, I incll')s. 

I Canada line. j 

B2.'1300 .•.. : R1A._•.... ,.do """"'.'''' _.. ) .tI8fraoalllsf>isl1lcullls...... 280 

B23301 ... ' R2. '"'' 9).2 miles south Qf ~orlh I Brownloalll, 0-8 inches ... , 2 


. Portal. i 
D23302•••• , H2 .•••••)..... dO ...... ""'''''''''1 IAlIlczone .. •· ........ ····I' <o~ I' 
BZl303 .... H2A ..._ .....do .••. __ ............ I AS'rUUU/U8PfClinaIIlS•..••. I. vov 
B23a04._ •• R3 ...... 4 miles southeast of }·lax· I H~own cla~' loam, 0-8, 1.5, 

ton. I IOches. : 
H23305•••• : R3A .......do ....... · ••.••••.•• 1 As/raoa/ll•• pfClillalu., .•••• ; 1,440 

1IIOUN'l']UIL Ci1U:-:TY, N. DAK 

H23:J16 .... ! R8"""I14 miles west of inDeliall of Heavy dark clay, 5 feet .••J '01--", Routes 2:l and 2'2 on I 
i Boo~n . I 

D23317••.• ' HSA .........do .................... .rIB/ragalu., blsulcalus ..... . c.o j 


B23a18.• __ , H8X •.•. , ..•.do .................... Yellow concretions .•..•.•. ' 
 i 15 fect below 
t t i B2331fi. 

B23310.... 1 no...... ! Van Hook, on Route 23. "1' Gray braWl! loam, ll-S i 
: J inches. I 

B23.120.••. R9A ... ) ....do .................... , .18fragalu•• pe~tinallls._ ••••! 540
' D2332L.._. HUIJ ..._: •• dO .• _................. j A ••/ragalu.!Sp .•. , ..•.••.. , j 
B23322 •••. RIO·.· •• i 12 milcscast.of\-an Hook. H~own clay loam, 0-8, . i , 

! lUchcs,, ,i,B23323·_·_i [(lOA ...! .... do .... · .............. 1 r!.lrauaIIiSbislllcaIIlS..... I 470 
B23324._._1 BlOH ••. l .• "dl). ",,,,.. . ........11 aUn!! wheat. "'''''''' 5 
B23326····11U2•••._':1l mil~swe'Lof Minot on I Gray brown loam, 10-18 .7' 

t ! Houte 2. il!che~. 
'1. 

! 
B23329•• __ j TIl:!.-\. •. .:.: .. do •• _••.____......... i /lslrauaI1l81'ecli"alu~~_ .... 1..::.3(i()~__ __._.__. 
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TABLE 7.-Selenium content of soils, shales, and vegetation from North Dakota
Continued 

WARD COUNTY, N. DAK. 

Labora· Field 	 SeleniumIPlace of collection Material 	 Remnrkstory No. No. 	 as Se 

1---
P.P.Tn·1

B23306.••. RL•••.• 31 miles southeast of FJa.~· Gray clay loam, 0-18 0.5 
ton. incbes. 

B2330L •.• R4A••••••..•do••••___••_••.••_.••_ Astrapalus bisulcatus. ___._ 
B23308•••• R4B._ ••••.••do............._•..••• J,600A ,/ragalus peetinatus _. ____ 180 I' 

B23309._.. R5.•••__ 5 miles west of Route 83 on Rotten clay shale __ •••••__ .5 
• Roule 53. 

B233JO___• R5:lC••••_.••do._ ..•••_•..••_•.••.• Hard clay shale_ •.•_.__••_ • J II D2331L_ •• R5A•.•••_•••do __ •.._.._..•.••••_.. As/ragalus bisulcatus ___ •__ 130 ,
D23312. ___ RU._._ •• 11 miles west of Route 83 Gravelly clay, 4 feeL ••• __ 1 )

on Route 53.
B233J3._._ R6A•..••_. __ do-_. __ .._______ •.___ • Astragalus bisulcatu8. _" _. 430 
B23314.... R6B_•.• ___ ._do__ ••._•._.••_.•..••. Astraga/us pectinatus. ____ • 480 
B23325 __ •• RIL_•._ 31 miles cast of Van Hook Gravelly clay, 3 fceL .•. __ _ 2 

B23326 ___ .\ RllL••..~~d~~~:~_:~:_..•_..•_... As/ragaills pectinatu$ ___ ._. 1,340
D23327._ •• RllB••••__ ••do_ .._••_•••••_..••.•_ ChrVsollsis oillosa NULL_•• .. 

WILLIAMS COUNTY, N. DAK. 

D23330 ____ R13 __ ..• 78 miles west of Minot on Gray brown loam, 18-24 o. i iRoute 2. inches.
R1M. ___ •____do _______ • ________ •___ 

B23332 __ ._ lU4 ___ ._ 2 	 miles west of Muddy Gravelly clay, 36-42 inches. 280• 5 \ 130 miles west 
Creek. of Minot. 

B2333L ... 	 Astragalus peetina/lls ______ 

B23333 __ •• 1114A.. __ " __ .do_____ ._ •• _____••.•_. As/ragalus peetina/us. _____ 890 

A considerable portion of the area examined is covered by soil 
derived from glacial drift. The Fort Union formation of Eocene 
series underlies the glacial materiu,l. Astrag(tlus pectinatus and A. 
bisulcatus were used as guides in making the collectioTI.". Although 
these plants OCCllr commonly in much of the l1rel1, only l1 few sflmples 
were collected. 

Thirty-foUl' samples of soil, shale, and vegetation were collected 
at 13 stations. The selenium content of the 12 samples of soil ranged 
irom 0.5 p. p. m. to 2 p. p. m. The 9 samples of Astragalus pectinatus 
varied in selenium content from 280 p. p. m. to 1,660 p. p. m. Six 
samples of A. bisulcatus contained from 60 p. p. m. to 470 p. p. m. of 
selenium. A sample of young wheat (B23324), growing within 20 
feet of an.t1. bisulcatus plant, contained 5 p. p. m. The.t1. bisulcatus 
plant (B23323) contained 470 p. p. m., and the soil under the Astra
galus (B23322) contained 0.7 p. p. m. of selenium. 

These dl1ta, together with the analysis of wheat from North Dakota 
tabulated in table 1, indicate a continuation of the selenifel'ous area 
in Montana eastward into North Dakota to a distance of at least 
100 miles east of the border. Samples taken along transects of this 
glaciated area probably would give interesting data on the source and 
movement by glaciation of the parent seleniferous material. Oertainly 
further investigation of the area seems warranted. 

MONTANA SOIL PROFILES 

The data obtained in the survey of Montana in 1937 (55) showed 
that in some cases the selenium content of the surface 8 inches of soil 
was low, that is, 0.5 p. p. m. or less, and yet the selenium content of 
the Astragalus plants growing on it was high, that is, over 1,000 p. p. m. 
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In other cases the soils were relatively much higher in selenium content 
and the Astragalus plants much lower. The following year (1938) 
four locations were selected in Teton COllnty and soil profiles and 
plants were collected for selenium analysis. Two of these locations 
were selected in which the soil was low in selenium content and the 
plants high, and two were selected in which the soil was high and the 
plants relatively low. A fifth profile was collected n,t a new location. 
The data are given in table 8, 

Profiles (field Nos.) 2 and 3 aTe of lo\v selenium content through 
their entire depth, yet the selenium content of the Astragalus growing 
on them was high both yenrs (see table 8 nnd (55)). In profile 3, if 
the plant were feeding from the soil containing 0.2 p. p. m. of selenium, 
the plant increnses the concentration 10,000 times. Every ounce 
of air-dried material produced by the plant, with a selenium content of 
2,140 p. p. m., would require all the selenium from 668 pounds of the. 
soil containing 0.2 p. p. m. 

The selenium content of profile 4 is relatively much nigher and yet 
the selenium content of Astragalus collected in 1937 (55) wa.s 80 p. p. m. 
and in 1938 it was 170 p. p. m. 

At the location of profile 1 (1938), the Astragalus plant sampled ill 
1938 is the same one that was sampled in 1937 (the plant grows anew 
each spring from the same root). The surface soil wns taken directly 
under the plant each time and the variation in Lhe selenium content 
of the surface 6 inches mav be due to the fluctuation in organic 
selenium from the decay of plant material. The selenium in tIle re
mainder of the profile averaged 1 p. p. m. When smnpled in 1937 
(55) the plant contained 700 p. p. m., and in 1938 it contained 1,340 
p. p. m. 

Profile 5 was collected at a new location. It was found to be of low 
selenium content to a depth of 44 inches and the .Astragalus growing ill 
it contained but 10 p. p. m. 

TABLE S.-Selenium content of soil 7Jrojiies and vegetation ht Teton County, J[onl. 
---------.-----..,----------0--------

Seleni· 
Plnce of collection )faterial um Rcmarks

Labom· ! Field ; 
~~~ i Xo.. a5 Se 

i---:------------------- 
P.p.m.. 

R21553 •... · 20.... '2Of~etnorthwesLofSE.: Scobey loam. _..• __ •. ____ 0.5 : 1937. 
COrD(lr sec. j, '1'. 2G : 

,N.,IL2W. . 
B21554._. 20..1. .. ___ ._do•.. _•.•_. ____ •___ .- As/ragalus p~,·ti1/alils ... __ .' 1,5f,o Do. 
B23241... 2... '" •___ .<IQ...... _. _____ . ____ : Seobe;' loam, 0-6 inches___ 1 

JQSS 

At Sfill1(' point n~ 
Xo. 20. In3i ('()lll'r' 
tion. 

B23242.... : 2._... :.____do...... ____ ,._,_. __ . Scobey loam, 6-12 inches .. .3 
B23243 •••• i 2.•_••• _____ .<10••••• __ •___ • ___ • __ · Scohey loam, 12-20 inches. .2 
B2324·L •. ! 2._ ••••.••• _.<10 ........._____ . __ J Scobey loam, 20-30 inches. ,2
B23245.••• : 2 __ .... ·•__ .. <10 ....... _________ ! Scobcr loam, 3()-'10 inches. .3 
B2:3245A. ' 2X_ .. :. __ .. <10 ...... __ •• _. ___ .' Ora"cl: 

. I l>nn<lstone, 20-25 inchcs .5 
! ' Clayshalc....... _.._._ .. .1 

B23246.__ .1 2..1. .... :____ .do ..._•••.•• __ .. __ ._ Astragll/lis pee/ina/I1' ....o. 1,330
B232.li___• i 2B ___ •. " __..do .. )'oun!( Hussian·thisl.le ... .. l~ Within 10 feet of soil. 
B23248.__• 2C. ___ ·_.._.do........ _•• __ Young wheat ........ .. 5 Within 40 fect of soil. I
B2324L_./2D·_··I____ ·lIO .................. i Scarlet mallow... ...... . 5 Within 15 fect of soil. 

B23250.___ 2F•....••__ . do•.•.• __.••___ ..... , 'I'umble mustard ...._... . 20 Within 20 feet of soil. 
B21il8.._. i8__••. ' 300 yards northwl'st of . Morlon sandy lualll •..•• __ • 4 1937. 

! EM corner SeC. 25, T.1- . 23 N., n. 4 W, I .
R21719... _. 18..1. ... ,___ .. <10 .... _._. _____ ...._ As/ruga/us pecjlllU(lls._ ••_ 1,0.0 Do. 

http:Hussian�thisl.le
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TABLE S.-·Selenium content of soil profiles and vegetation in Telon County, .1Jont.
Continued 

Laborn· Scleni· ' Field
tor~' PlacQ o( collection Materinl urn UemorksNo.No. I 

as S~ 

J 

1938 
P.p.lIl. ' 

B23251 3. :JOJ Yllrd~ northwest o( :'Iorton sllndy 10ulII. <Hi 0.5 I WIthin 50 feet o( 
E~l corner set". 25, T. inches. ! sllm~ location as 
2:1 N •• R. 4 W. , Xo. 78. 1937 collec· 

tiun. 
B23252 __ '" 3........ _. do • )(orton sllndy lonm. I}-14 .3 


inchl's. 
B23253 .,.3..._+_...do .2:.Ii~~I~~,~andy loum. 14-20 

I 

B2325L .. 3.•..• :..... do .2)[i<:;;~I~~~lIndY loam. 20-30 

B2325L ... i 3...... '.....do .... . .\[orton sandy loam. 30-50 .2 
inchl'~. 

B232.'i6...i 3A....I-.....dO........ -- • lstTl/gIIIII·1uctinatll$ ..... . 2.140 
B232.1i.... : :m ...... , •• _...do ....... __ .... .. RCflrlet mallow ..... ___ .... : 35 Within 5 (eet oi soil. 

B232..iS ..•. ; 3(' ... ) ... __do ... _........___ ~Pl'urgras.."i _~_~. __ .~~_~ __ • 
 7 Within 10 ieetoisoil. 
BI.'1513 ..... 1. ..... \ N~~y. of.SEJ{.;<t'c•• J9. Burton clllY loam ........ 2.5 1937. 

I ,1. 24 ~ .• H. _4 " . 
B21:H-I ..... 1,1. ___ ..._.do ....... __ Aslrag"lll., bi."lclIllI.' ..... _._ 80 Do. 
B2:!259 .•• 4.. .. :......do IB\'~~'YJ~S. chW lonm. 0-8 
B2'J260 •• _ 4..... -j- __ . do .• Yellow band in shalr soil. 1.5 

20-24 il1l'h(ls. 
B232(j' 4.  HOUt'n 2mr shale. 2-4 fect 1.!i." do
B 232<;2•. __ ' .1. ~_ .do Oray simi,' h'UH!('d with J.5!y(111ow, 7-8 (eet. 
B2326.1. .... do 11ard rello\\" la~·er. on~· 5 

half inch tit 12 ieet. 
B2:12.,L•..1. .. do H~l~~\:i }~~l(~~. grny shale, 
B2326.JA. .•10 Yellow bentonite scam• 

I'" incill's thick. 30 ieel 2.5 
depth • 

B232t15 • _. 4 .... d'L _ ..... __ • Hnw gray shnle. 3[}-31 feet, 3 
B2326fi .•. ·IA . ..do . __ ..... •'I.'tm(/(II"sbi.",ICfftll ........ ' liO ; At 7-S (,'er.
B21570.. 2S 211 yards nortll\,"(ist of ~cot)f.;~~ silt 103m. 0-8 3.5 i 1937.I jSg. corn~r 5(1('. 2-1, 'l". inelws. 

2.1 ~., H. 2 \\", • 
I l! 

B2157L.... 2SA_ _.. do. .·lstrIl911111' pectinallls .. 700 I Do. 

1938 

B23232 do ....... _... --i St'Obcy SilL loam. 0-6 j 
II Same l(lt'lltion as X O. 

inches.. t ,. 28, 1937 collection. 
B232~1 . Scoh,'~' silt loam. frl5 i 

ineh(\~, I
B23234 do S~~~i;~s.Silt loam. 15-24 

B23235 do ... _. _______ .' Scobey silt loam. 24-36 I 1.5 
, inches. i 

B23216 _.. 1 Gray shllly clay. 14-15 fcct_: 
B2323L. IX. A t'Oncn'tinn at an im·hcs•. 1 
B21238.. I)" Brown frngmcnL'i in flro~ ;

tlI,'.' . 
B2321\1 IA do t!slragulu. IJfctiTlalus .. __ ... 1 1,340 Same. plant sampled 

in 1937. 
B23240 . 1IL ...do 12 Sample (or identifiefl' 

tion. 
B23267.•. iii .1 ... ..i 0.1 lIIil~ west oi S\\'o Scobey silt 101lm. 0-5 .5

I cornt~r 5(1(0., JO, '1\ 24 ~ inches. 
i f N.. H.3 W. ' 

B21268 •. ' 5 I· ..···do SC;::~i~~s.silt Ifllllll. 1H4 I ,2 

B232tiO ... 5 ...do R~~,~Y;;'s.Silt 101lrn. 14-30: .:1 

B23Q 70 I 5 I do ... Scobey silt 1011111. 36-14 : .4- "'\ ...... ,..._. inches. ! 
B232il....: 5 .•••• , ' •••. del SC(lbcy silt 108111. 44-541 2. inches. 
B23272....I5A.... '1' --'" do..... -' - ... -- ••-. • .... trar.alll~ /Jtcti"atll .•• _. --. \ 10 Within 21i (eet of soil. 
B2327:l..__15B ___••_.__ do .................. Young wheat ............1 .5 Within Iii «oct oi soi!. 


--------~--~~-----------
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SPECHL ITE;\lS 

SELE'ilUI 1,\ '\orOL\L LRl:-iE 

As stated prp\·ioW';I.\' (p. :31 I, til(' nuthors Iwlieve selenium to be a 
normal ('ollslitlH'nt of soil,; nud to he' absorbed at h'ast in minute 
amoun[s hy nll Y('gelalioll. .\,; ";0111(, of the elimination of seleniulll ill 
the animnl body is tbroug-h tIl(' urine, normal urine should contain 
d<:'tectn.bl(' nmOllnts of sell'nilllll. SE'vC'l'al sampi('s were collef:ted. and 
the r('suIts nl'(' r('port('d in tahh' n. 

Sampks 1 und ;') \\'('1'(1 flll'ni,,;l\ed h~r l11E'mlJE'rs of the Division of Soil 
Chelllistl'~r nnd Phy,,;ies \\'hil(' thl'Y W('l'C ('ngnged in field "'ork in 
selc.'lliferous lU'eas, Samp!<',:;:2. :l. -to and (j weI'(' furnished h~T the same 
individuals uft(·r tlwir I'('tum lo "'nshington, D, C, 

Snmpll's 7 to 12 werC' seeun,d from l11C'mbers of this Di\'ision who 
were not engaged in selenium work, Samph·s I to 10 werC' furnishC'd 
by 011C' individunl at ynriou~ intel'vnl,,; nnd show an interC'sting ytll'ifttion 
in ('on tell t. 

Samples 13 to HI wen' ('ollr('t('d from pC'opl(, in diff('l'('llt walks of 
lifr. allli\'ing in 'Ynshin~ton. D, C.. or its Pllvirons. 

The ['('sulls of ullniyses of minp from hors('s on normulrutions ut the 
BeltsvillC' H('s('ul'('h C('lltl'r. Belt,:;\·ill('. ~[d,. mad(' by one of thC' authors 
in ('onnpC'tioll \\'itl! other "'(ll'k. !In' nlso gi\'en. . 

All of th(' samples ('xnmil1l'd ('ontnil1('d s('iPniulll, TI)(I l'('ngents wC're 
fl'('(' of det('etuble tUllount,,; of tll(' l'i<'I11(,I1t. S('i('nillll1 thell nppenl'S to 
O(,C'UI' nOl'rnnlly inurilll' iI1111'('n,,; tbnt Ill'(, not s('I('lliff'l'ous. 

T,\BLE n. ·..sl/('l/illlll contenl oj urine 

Se)~nium 
ns So 

- ~- -_. -- .......----- -'-~---~~~-------.-------~.-. 

BZ~143 • 
B~lH 
BZI:H4A 
BZ~1HIl • 
B2478~ 
B2.j.159 . 
Il23:IH(' 
BZI:IHD 
B2525·1 
B252.15 
Il24782 
B24Sl0 
132.'>875 • 
H2.0871i 
132.0877 
B2.087S . 
lJ2.j.~i9 
132.0880 . 
132.0881 .. 
1321fh11 
132lfi.'>1 
B21f,57 . 

J 
2 
:1'., . 
5 
11. 
S 
!l 
10. 
II 
12 
13 
\.l 
I.; 
If> 
17 
IS 
19 

... 20 
21 
22 

C'lwtui~t in 5~I("nir{lrOliS arf.'fL . ~. 
Chemist ~ !lays ofIN return to Washington 
Chemist loi days after ,,'turn to Woshington 
Chel\list 22 days aftcr r('turn to \\'nshin~toll 
rhptni~t on lcn,·jn~ scl{luif('rous ar{'fi . ~ 
Ch,'mist to months !\ftrr r!'turn to \\'nshill~t(ln 
~oill'lwlt1ist . 

,10 .. 
do 
do 

Organl(, (lh('mi~t. 
Aunlytit111 ('llI'lIlist 
\"ftumin C'iwmist 
HOtlSl'wift1 

H~tired un"ol ollirer . 
~('hoolb()y 

dll 
Ilnusl.lwifl' 
:';chua)h,,), 
I IOfSt' 

(io 
do 

.. 

Par/$ fler 
},jl!ion 

4Q 
20 
20 
3 

40 
10 , 
.0 
15 
25 
\0 
20 
2'; 
2.; 

2 
20 
25 
2 
2 

:.0 
50 
·,0 

SELE:\'rnl I~ ~b~TEOIllTES 

The rE'('C'nt work on selel1ifC'l'Olis soils nnd plants hus den'iopc'd into 
an extellsive and int('nsiy(' (Ixluninntion of its distribution. quantitntive 
relations. toxie eff(,('ts on animals, pte, Tn tlH" ('ourse of these investi
gations it hus been found thn.t sC'h'niull1 ill rC'udii'y nS(,(,I'tuinable quanti
ties is presen t in mnny thousllllds of sq lIIu'e mill'S of soils. in soils 01' 
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plunts from ull the continents, und mnn,v groups o[ islands, It. hns 
been found in dilIpl'pnt qunntiLips in nll gpologicnl formations in which 
it has been sought. ineluding 1'l'('('nt dt'posits in c\prp-S<'ll hottoms, 
Indl'ed. selenium hns bCPI1 found in ulmost nil natul'lll hoclips \\'h('I'P 
udeqlln.tp spurch hns ]W(,ll mudI', \.t SPPIl1S pI'ohnhlp. Uwn, thnL sp
lrnium is n pnlt of th(' normnl intakp of both plnnts nlll! nnimnls iLnd 
tLmt onl,v in ('x('('ptionnl instnl](,ps, 11lInH'l'OllS ns th('~- HI'(" is its 1)I'('s(,I)('(' 
to hI' Tl'gnl'c1ed as al)llc)l'lnnl. 

In ,-il'\\- OWI'('[orp of til(' intel'l'st nltached to s(,\pnillm. pHrti('u\ad~' 
to its distributioll, it s('l'n1('<I worth whi\!' to d('«(,l'milH' if nil nstl'Ollom
ical l'1'\n.tion could. hl' l'stu,blis\H'd, XI) data urI' :n-nilnblP of f'xtl'll
tPIT('striaL dUll'netl'l' throll~.dl III<' slwetms('olw, It npP<'lu'('d \ik('\,'
thnt inforl11ntion ('ollld \)(' gtlilwd rrom nil f'xnmination or ll1f'tporit('s , 
thnt, hnyu l'l'tl('\wd til<' enrlll from Ollt(,I' SPll<'P, nltholll.dl Sl'\l'lliUlll is not 
lis!l'd b,'- ::\[('ITiIl (;28) as hll\-ing hl'(,11 rOllnd ill t1H'Ill. .A ('oll('dion of 
III Pl ('0 l'i tl'S wns thpl'pfol'<' obt n iII I'd through till' killd IlPSS of E. P. 
HplH\l'rSOll, or the Smithsolliall l11~titll'lioll, 'fhp 1'C'slrIls of nn 
I'xnmillnlioll of t1H'm hn\'(' h('(,ll plIb\ish('d ill pari ((I. T\lP.'· Ill'P hpl'!' 
l'('('npillllnt('d with nddiliollal dntn, nnd thp r(,sldt~ ohtnillt'd fl'Olll till' 
('xHminfllioll or t\H'S(' Slllllpll'S (In' pn'sl'lllpd in tnll]P [0. TIl(' nwtllod 
Plllplo,nd for the' iso\atioll L~d) and !'slilllation (;if I hav!' \)ppn dl'scrilwcl 
prpyiOus\.L 

T \111.1'; 10, St[llliulII cOllicn£ 0/ I/lllc()/'il('.~ 

L~t1lilr'lt(}f\ c I.CH':atioll~h . 

I), 11. lJl 

1122;":' 1I"';llwdrit(' \,"p~rillll" Chill' 11.11 
U22i:,1) I (,hfllldrit~ \]l<'~nll, :\Ij('h la 
D227"'7 : :\h\~nsidflril(' I·::-.t li()r\" i11l1 , lown :\ 

B22ihS: i ('l)(lndril~ Tuhory. RLI~sin III 
11227StI , Trfli1it~ (',"l) 1111 Diablo, .\ rit ~a:-I 

11227!lO j ()('l'lIH'!lrit('. with l't'hieilwr!"iW do ~ II 
n:?2iUl , O('whr,]rito ,S'antn Hos:), CoJouthin .n 
fl!!2792 I 110 Cn~m; nrandt'~, ;'\1(l\f('fI .0 .,
B22!J2-l . P"llJlsito Un'Hllum, Kans 
B22U2.l , ~\h"\..;nsid('rii() )Iorristowll, "1'(~rU1 
B22H:!fl Fino nrtlllll'<irito PntnHm C""ollnty, (Ll 

B22H:!; o('tnllNJrill' Xnsh\'illo, X, (' 

H2:!U2S tio ·10 mil(o<south of (lranls, X. :\[ox 

B22H2H 

> 

do -'1':l7.Cwl'll, 'I'cnn 

H22!1:l0 .• (~llOndrit(' " . Tlltin. 'I'ex . 

m~O:l1 C'narH1st o"tnitt'rlrit(l ~l'~\, np}timon:, Pft~. 

1I~2!1:12 ::lolW ~(lllt1n I own~llIPI K~lflS. _ . 

B22U:j:J ('hondrit(' 15milessoU(h of Onkle)" Kung .• 


It will 1)(' not('d thnl, of th(' Ii-; ~nlllpl('~ e'xltmint'd, 12 ('ontnin :w
l('niulll in lllllounts cOl1lpal'llhlp with thosp founc! in nnnlogous mnt('rin.1 
from til(' PU I'th 's c'rust. rn tIll' cas('s I'PPOl'tPc\ ns Z{'f'O no d<'tl'ctnhlp 
l!'n('e \\'ltS foulld ill a 10-glll. sllmp\I', (Tnd()uhtp(ll.'~, ir the inlf'gl'ntioll 
PI'O('Pt!lll'P L~8) \\'1'1'1' USP(l. tnl('ps of s('lplliul11 would \H' found in somp 
or nil of thps('. 

_\ llulllbpr or int('l'psting fnds HI'C hro1l!:rht out hy thp dntn in tnhlp 
10, in nddilion to tIll' dcinonstralion of thp pxist(:n('p or seknilllll in 
Pxt!'atpt'I'p~{l'inl mntll'l'. Onp of tlWRI' is thnl n]] the snmp\ps of 
ston,V nH'tc'oritps stC)l1P, ehon<1l'ite, pnllnsill'. and ll1('sosi<ipritc "-hn,-p 
n.ppl'l'cinhlp qUlllltit:PS of s('kniulll, whN('ns the' iron nlloy snmp\ps 
of odnll('dri(p ('(mtnin nOliI'. Ypt th(' ('ol1el'ption of iron sulfide, 
tl'oilitr'. foulld in o(,([lhedl'il.(' n1('{('0I'5 {'ontninR rpllltivph- enormolls 
qunntiti('s or s('\enillm (B227R!)). As se\pniulll hns nhnl,Ys heen 

http:nltholll.dl
http:throll~.dl
http:udeqlln.tp


61 SELEXn-)[ OCCl-I1R.EXCE lXCER.TAIX ~O[L~ 

found in all the sulfide minernl~ so fnr ('xnmined (53), it seeml'd 
'North while to exnmiue:l second snmph' of troilite ill order to dC'tC'['mine' 
th(' sulfur-selenium l'I1 tio. This wns found to h<': Sulfur, 37.:32 pe'rcen t 
or 373,200 p, p, 111., Hilt! se\C'niulll, 200 p. p. Ill., or an atomic ratio of 
SjSe=4,215. This relative nbsl'lIc(' of sC'll'nill/11 from octaheririle Hnd 
its abundnnce in the sulfidC' nod ull's rnised rntheJ" in tri!!lIin!! sUl'Il1ises 
concerning tIll' origin of th<' lntll'r, . . 

After the puhlication (7) of thC' data discnssed ahoYC', the' llnal.ysis of 
meteori les for ,;ph'llium by "-IU'I'(,1I (.~8) cnme to the authors' uttl'n Lion, 
BecausC' the method uSl'd by "-:u'l'('n did not proyide for ndequntC' 
purification of the s£'lenium alld h('tllUSP tit£' results hI' s£'curcd wel'p 
decnwd high hy tllP authol's, sllmpl('s oj' the snmc l11('teorites thnt 
""el'(' used hy 'YnrrC'1l weI'£' sC'('ul'('d throngh tit£' kindllC'ss of Willinm F. 
Foshng, of fhp Smithsoninl1 Institution: '1'hr results of the fl11alyses 
of thest' stlmpll's 1'01' selrniul11, togl'th('l' with 'YurJ'C'll's yallIeS for 
selenium, ar(' gin'JI in tnblr 11. 

T ~nLE ] l.--Colll}Jariso71 of analyses /01' seh'nill1l1 of certain WlIIpits 0/ lIu(coric iron 

l.ah{J~~:t or~ I ~j'\l~niuma"':::('; ;'rlrnillm I.\r'~ni( ~,:\0. us Se: .:\:"1 
--~ -._-------

.------ ---, 
P.p.m. . J>. p.)lt 1 1'. 1). Tn

D2;i937 ' ::\[rolrnri(' iron, Bohulllilif7. BoitPJUi:l 2.:{{)(1 and [flO ' 1.4 b
H2:iU:-J.,,\ .;\1 ('I (,Of!(" iron. ElhuJ,.'!('n, Bniu.'mi:l . laXI 
B:.!.")!J;j'l ':\1<'H~ori(' irnn nnd Pnna~ iron, Kra!'oIloynr... k, .jOo . ~: J,! 

~ih(ln:l, 
B2,l!Hil :\INtlnri(·inIIJ. Jmilu(' 1.\(:1(':U1':1. I}('",prt. (·)111(,1. '2 (I , 

: An:l1y,j_hyll.:-':. Irllrrr'lI :.8).
';. ~\IlnIy~i~ try author..:. 

Arsenic wn.s dd('l'millt'd and fOUIHl to bC' so low thnt it could not 1)(' 
considered the eOIl tnminH n t. If nil of the sulfur lIsed in the nnnlyses In" 
'YILlTen wns not oxidized, :In tUnollllt of sulfur sufIicient to HC'(,O'll11t f(lr 
the difl'rrrl1cr in results might Ila\"p IwrIl distilled ovpr. If oxyg(,ll W:lS 

passed through the comhustion tube n,t such n. mte lls to carry on'l' 
dust. high \"[.lu(':'> for splrnium would result in ,ValTen 's method. 

.\1,scELr,.\XEOl·s DATA 

During the perio(l of the systematie pxamilln.tions reported herein, 
a numblY" of si\mples from yarious soul'res were C'xn.llline(l 1'01' reasons 
not directly ('oncerned with tIl£' lllnill purposes of the investigation. _\. 
portion of thC' dn,ta, so obtnillrd, is of spe('iuJ, though sometimrs of 
loen.l. interC'st. Thpse dntn nrc pl'('sentrd ill tnblr 12.. 

Fii't('en snmples of soils 11.11(1 YC'getntioll (tab!p 12) taken in the Snnkt' 
HiveI' "alley in s()uthwestprl1 Idaho, wpn~ furnished by L. T. Giltner. 
of the Pnthologica.l Divisioll, Bun'ttl! of _\.ninm! Inclustr)". St." snmp!es 
of S'tanilya contained 0.;) p. p. m. (B252R4) to 330 p, p. m. (B2i32Gl) of 
selenium. .F'our of these plants contained 10 p. p. m. or more of 
selenium. Two snmples oJ soil. B25263 and B2527G, eontuined 2.;) 
p. p. m. aud 12 p, p. m., respecti\"rh-. These data., together with thost' 
of Ben tit et nl. (3) and Byers (D), indicate thnt the ell tire Gl'ea.t Basin 
urea from ~\.rizonn to the Canadian border should be more closely 
investigated in order to determine whether the great nlluvial ane! 
lacustrine deposits hnvc 10cnJ areas of' toxic character. 
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TABI.E 12.-SelclIi1l11l. cOlllent 0/ miscellaneolls samples 

Lahoratory 
);0. 

1325261.. 

B25274 

B25262 

D2527fl 
B2527fl. 

1325:!!l3•• 

ll2526.'} 

))2,,2,1 

B2.';2.,;' 
B252S6 
IIZ1,,!! 

Bza5\G 

112:J517 

B23"4., 

132:J.i.j~ 

D2a556 

D2355. 

132:15;;S 
D2355H 

B23560 
1323561. 
1123562 

B23563 
B22U90 

n2~'991 

1322002 • 

1122U93 

B2:!!l94 

B235!l6 .... 

Field 
Xo. 

38-13·1 

3S-135 

3S-136 

3S-13M 
:lS-136(' 

:IS-13GB 

3S·14G 

3S-J.lfiA. 
aQ-l·f7 j 

3S·H7A 
3,-HiB 

3~-1·17(' . 

as·l,l' 

:lS-14~A 
:\S-14Qn 
20 

2(; 

2r,X 

20.\ , 

2GB 
2fo(' 
2GD 
26R. 
26F 

26(}. 

26f\ 

2fir.. 
26L 

20K. 
20I•. 
26M 

26i\. 
RIG, 

RI6A 

HillA ..... 

Rl7. . 

RI7A 

23A •• 

Pllle~ of eolll'etloll :'.Inter!ul 

X('llr Bliss, Idllho Slllu/{pa :-1' 

N('ur (lINlIlS F(lrry, do 
Idnho. 

3 lIIilrs w~st of HlIlII· dt, 
1I,,'tt. Idaho. 

Kenr llllllluwt t, fdnho ~()iJ rwnr ~urrn('l' 
do. -:-:oiJ. ~n; "'N 11('10\\ 

!'urfUl'('. 
3 Utili'S rwrth of JlUlII' ~C,liI. ·f f('t·' l-,lh\\ :i'ur.. 

mrtt.ldllhn. ru('(!. 
]\fountain HOrtl(·. SIIl1l1(VU ,:.;.p 

Idaho. 
tIn . ~oi1 frum ~urra('f' 

:\Nlr Brllu('ftu, ldl\ho ,sIft nlt'ya "I' 
•• dn ~oil (r0111 surfn('(' __ 

do .1Irip/u COI"erlllol"''':. 
\\'at". 

9 mil..,~ soul h (If Hm· (;mYlu ,lfp;llwm 
nNW, Idl111o. 

:\~nr Orand ,'"'it'\\', Stunllyu ~p 
Idaho, 

do :::oil from .. urla(i' 
.. do , ... ~ IIrip!f: .·mtlullfo('11 ~ 

fiOO f(·(·t north of W1" Boyd duy lomu, II ~ 
('orr1(lr SPC'. 2. T. 107 "wht". 
:0<., H. IS W .. Ly
J11311 COllnty, ~. 
I>nk. 

do Bo)«1 day In:illl. ~-lr, 
1m'lu·..,;. 

<In Boyd day luaJll. 1;,-·'22 
jIH'h{'~ 

,flo HH~ d ('IllY loam. :22-30 
wrhl':-;'. 

,do Bn~ <I dar l"am. au ·af,
Inl'lu':o-. 

,10 ~dt'('ft'd ('UlwrH inns 
fronl :!H t(I :~('t"'iJl('h 
l'l)l'r, 

drl Hip!' :-nnf10\\i'r:-t'l'(b 

<10 'sunnllWl'r l\'a,·('~ 
tin Ru~,.t:\lI·1 hi~tlr 

.tlo LJlYodomia 5\1 

.do Youll~ Uri1l</d/" ... 
do (;rllllfrlin ~p. It'n \'N' 

from plllnt jU$1 (·om· 
JIll! into bud. 

,do Solu1lu1II roslrlltu1II 
J)ulIlIl. 

do P(llllrUlllc(JpillurrYUfr, 
occ/llen/ale Hydh. 

.do...._. \r\\~~Wrll WlWfill!rass 
do Se/aria riridis llJ.) 

1l('IIU\·. (grr('nlJristlc 
i!rn~!:'). 

do Su{,.ifllclJIcwdoliu Voir, 
do 1'ol"g01l1t1ll rltirlll(lrd~ : 
do A /110m nlllll.~ Iolitoirles: 

,,"OIS, 
. do .... .. ;:Ilalt" ,um'illor" J. 

7~!! miles south of Pit1rr(1 c'lay luum. ~ 

Jonn, OrPl:orr 
County, S. Dnk,. 

do , .. l:dTflunlus rncc",osu~, 
!Op~ • 

.do .. Js(TClglJlu.v ruccmOSU8, 
rOllt~• 

2.7 lIIilessouth of fonll, I Hnw shul), soil iu 

LYlllllU ('OUULl'. S.. di\('h. 

Dnk. 

.do Aslragallts '''(/'/II081IS,

blooms nm) )enn~s. 
~-tslrflg(Jltls nlttmosus, 

I(jn\"('$. 

~('lNliuIIl 
as ~(l 

P,I)·11I. 
330 

:w 

Il 

:.!.:. 

,2 
1!ItJ 

·1 
,5 

.1 

.1 
:!.:i 

:) 

:U:, 

, 
20 
10 

4 
1 
.n 

];1 

2,600 

790 

R~lIInrks 

(',,\It'ell'd July 16, 
19:IS. 

Do. 

J)o. 

Do. 
1l0. 

llo. 

('ollrctrd July 21, 
1I1~'. 

J)o. 
no. 
Do. 

])0. 


Collrrtrd July 12, 
In3S. 

C!,lIrctrd July 21, 
1\I:1S. 

no. 
])0• 

Cornposilr of 5 slim
plrs froUl n IOO·foot 
sfluurc-. 

\"£lgC'tntiou I:-!Jo\\:ing 
on the lOO·foot 
~qunrp: collected 
July HI, 1!J:lS. 

At thorny 5tngr. 

• 
Collrclcd lIfny 27, 

J!138. 
1)0. 

DO. 

CoJlected July 16, 
1938. SalDo plant 
ns 1l2:!!lU4. 
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TM3LE 12.-Selenz'u1n cOlltent of miscell(j1!eoll.~ samples--('olltillued 

Laboratory Field :4el<-uiu:JPlace Of roll!'C'tion ~lnterin1 Hernarks)\0. )\0. '1< Se 

P n. m. 
D24i03 3iIA....._ 2.i milcssouth olfona, As/mUlllus rllrrll/(18'" r.lU ('ulJ('CII'd A IIg. 29, 

1,Yll13U r 01111 tl"-, ~. lenvt's:. W3S. :-111111(' plant
Dak. .. liS B22!lU4. 

11229!lS HIS 61~ mill'S south oC Sholy ~lIiJ in «lill'h 
, Pi~rr~ (III Rout~ 2S;1, 
Stlllll~y ('OUllly, S. 
l>nk. 

11!!'.!IlIl6 HlbA do Aslraualll$ r.<emOal(.f M Collected ~[ay 28, 
1U3~. 

D229M HI. Fullerton, "-'once t Yellow shah' • .1 
('(lUIlIY, X('hr. : 

D22%9 It:!, \111. , ..... ' Whiteshnlt· '.. .1 
J3229iO Ita UO • ! Yellow Cossllif~rous • i Xortheast 011 Cedurt. , ... 

DZ.!9il, 
D22!liZ 

D22!l,3 

H·I 
R5 

HM 

, slllllr. 
.d", ,,; )\iolJrnrn chalk 

·P·2 mil("s soutlu'llst of ' .F~'rru~inous S(':itn.
Yankton on High. 
way 15. C~dar 
Count)" Xebr. 

do YOUll~ sUllllower and 

r. 
fi 

" 

Cr(IC'k. 
ruder hrilht('.
:\iobrnnl forUlfttion. 

Jl229i4 

nm;ii 

B229if, 
n2'~;7 

n2'29j'>\
B22tjj!f 
D22'JN) 

DZ.!9S[ 

H5B 

IW 

I~GA 
no 

H7'\ 
Hill 
HI, 

H~ 

n del·p·root~<I lllt· 
idNlti!l~(1 plant. 

«io YUUI1)! growlh of lIll' 
id~tJtiJled p(·Cl'nnial. 

~'\"1~ sl'r.15. T.:t!X., Boyd rJay lonrn, II-,~ 
R. 1 1':., ('(',lar: illvh~,. 
County, Xehr. 

do Aslmyulu* "I' 
XWl. Sl'C, 22,'[', 3'lX., B"yd~It\) loam 

H. I K, Cedar 
County. :\('br, 
do. Yuung g:I1UlWl'(ld
,Iu Young \\ hl\at _~ 

~J.I ('(Jrllcr~ 5(\.(>. 1, '1". Y(lry fill~ sllndy luftrn. 
31 X .. H. 1 g., Ce· O-I:! in('hes. 
flar County, Xebr. 

_do Y'err IiIW s;,\J1t1y loaIll, 
WjIlt SI1:11(' frn~lIIents 

J2 

1

ltj. 
J 

a 
:l 
:\ 

:\ 

B229S2 Jt~A. ,till. 
2~au in("h('~, 

Yer), yOUll!! Hu~~l:1Il· 
thistl .... 

7 

D22!J:.3 no :-111'1. scr. I, T.:l1 X" 
n. 1 E" Couar 

Y('lIowish 
fl'CI. 

C1.IY, 2,3 fj 

lJ2a()ll~ 1125 _ 
l'o~nLy. X(·hr.

12 mll~s "unth of Jor
<lan 011 i:'tnit' Road 
22, Oarfi~ld COUllty, 
MOllt. 

~(olllc(1 ycllllw ('1'1)" 
3--1 it\('lu~" 

.5 COllC('INI 
lH3c-\, 

~[ny 2.', 

1323009, 
B2:lOlO 

R25A., 
HZ.. 

do t, •• ,,, 

: 25 miles sonth of Jor· 
!lan. (hlrfield Coun. 

AsiraqaIMbi.<u/r(llu.$., 
Yellow ('by loam, o-s 

inche". 

520 
1.5 

00. 
00. 

D2301l 
13233i$ 

H20,\ .. 
ty, ~rOllt. 
,do ".". ,..... ' ~Wraoa//I.' prclilwtu8 

12 milossonth of Eads. Yellowi"h ['rown cltt), 
on :-1tate nond &9, IWIlII, 0'12 inrhe<. 
Kiowa COUllty, 
Colo. 

iiO 
I 

Do. 

132:1370 

D233S0 

i ..\ 

iD, 

(!o_ 

..do...._.... 

... isltaluyus raumO,'!I,nr 
SllCd!' fllle} pod~ 

.lslrr/laUII.' mcrmONII. 
tOps [lIlII seeds. 

320 

70 

Collected JUlie 2S. 
Hl38. 

'1'on~h nn«1 woo.ly, 
Collected JUlie 2~, 
193b. 

D23i33 .. !ill . 10:\ miles llOrih of 
(1hr.tiron, D a \I" e 5 

ROllen l!nt)' ,hall.\ 21
32 iuehcs. 

D23734 bOA •• .. ~~I~nL~:. N('~)r. A.'/raoa/1I8 
1eallN•. 

racemOSllS ' 10 Concclecl 
lOaF. 

All~. 

1323i35..... 80B ....... 'Astragallls raCemOSlt8 ~ Do. 
, st~nIS. 

D23.36.... 89t' ••.. , Aslruga/lls race/MsllS 7 Do. 

D23i3{"." 8UD....... i .... do... 
roots. 

.... : Astraga/IIB 
: seeds. 

rnamosus 
' 

S 1)0. 

2 miles south oC "'ill'j Brown clay lOam, Q·S 1.0 
nett on State Hoad, inche". 
18, Petroleum Coun. : 

' ty, ]\Iont. 1 
D2412S•• _•• li~A ..... " ... <10.•.•.•.• --.------1 As/raga/lis lIi.wlcallls 2ii Collected Aug. H, 

,/ . leaves. 193~. 
1324129.. __" li2D..... · I

1
.... ,'lo .• ,....______••. I Aslragalus bisulcattls I' 30 1)0. 

f, I sceds. 
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TABr,E 12.-Seleniu'llt content of miscelianeolLs samples-Continued 

Laboratory Field 'Plnc~ of collection l\lnt~ri81 
~o. Xo. 

R24343 • • _ ' 241A ••.••. 5 miles soulh or Con· j A&/raoa/lls bi8ulca/us
rad on U. R. Route' SloetlS. 
91, P'llldern COUll. 
tY,1\[ollt.

13243H .• ' 2-11B •• do.. • .1~~:J:.11l.!t peciinatus
I 

B2334~ IS 'YTi ('orner Sll~. 33, 'p ~ , Xiobrnra <'lay lonm, 
1-1 :,;" H. 35 W., Lo·, 0-3 inches. 
gan C'ot1nt)~, Knn::. 

D23:!l6 18 tin Xiobrnrn cluy loum, 
:\-10 indieS. 

13233,17 IS .10 Xiobrnrn clUj' loam. 
IO-:!-l itl(:hrs. 

B2.13,18 IS do Xlobrnrn clny 103m. 
:!.j~3G iu(·hes. 

B23:H9. IS do :\iobrnra ('Iny loam, 
3U-IS illches. 

B23:150 .• IS lIn Xiobrfirtl rlay loatll.
·11'-00 inches. 

B23351 18 do ~iobrnrn clay lOam, 
rlO-72 inches, 

1323352 ISA do • t.!/rllgu/ us 7Uclinalus 

B2;J·101. •.. ISB . .3100- As/raualu" prclin(l/U4
seeds u/lllllo<1s. 

1323·IOL ••• 19 ... Wl! rorllersec. II, '1'. ~iobr'Jrn loam, O-~' 
13 R., R. 35 W .• La· inches, 
gan County, Knll~. 

1323·103 .•••. 19,1. .•. _ . . •.. do.... __ ....... .. .'lIlli/leva whole plant. 

132:1404. • • lOB •..do •__ Ii/anleya leaves....... . 
B2.1405.,. •• , JOC. : do.... Slanleya ~eeds.. ._ 
1323&9L. •• ' 127A 25 miles northwest o! Hipe Ii/unleva s~eds . 

Relle F!llln'he, 
Crook County, ·Wyo. ' 

~('JeJliuIl1 
U.." Sc 

P.. p.lIl .. 
I. ~IO 

3,3tlO 

1.5 

I.fi 

2.5 

1.5 

~,O 

150 

3,300 

3••5 

200 
2;i

1,120 
1,9f.O 

,Collected Aug. 19, 
19:1,. 

Dn 

Collerlell July 2. 
luas. 

Do. 

Do. 
Do. 
Do. 

Collected •\U!!. .. 
1930. 

__ ,_ ___ ._. ___ w 

On a farm in LYmall County, S. Dnk., set aside for studies of allmli 
disease ill grazing' nnimnIs by th(' FUI'IIl Security Administration, tllel'c 
was selected a loentioll from which H, vo.riet~- of v('getation could be 
secured, A square, 100 feet 011 tIl(' side, wns mnrked off, and a com
posite sample of soil for ench depth was prepared from five samples 
tuken on four sides und in the center of the squure. The soil, sumples 
B23544-B23549 (table 12), increased from 2.5 p. p. m. of scleniwn in 
the surfuce 8 inches to 8 p. p. 111. at the 30- to 36-inch depth. .All the 
different kinds of vegetntion growing on the plot were sampled. The 
selenium content. of the 14 sampl('s of vegeb'ttion thus seemed. B23550-
B23563, varied from 0.5 to 20 p. p. m. No nbsol'ber plants were 
present. It will be noted thut although this farm is known for its 
selenium trouble llnd the fact that the soil is fnirly high in selenium, 
one-half of the vegetation smnples contninedonly' 3 p. p. m. or less of 
selenium. The dominant vegetation was sunflowers, the grasses 
forming but a smull percentnge of the cover (fig. 7). 

Although a great variety of niltive vegetation was collected in 
Gregory, Lyman, and Stanley Counties, S. Dale, ill 1934 (4), Astraga
lus mcemOSU8 was not found. This plant was observed in three loca
tions along the road in the spring of 1938 and collected (table 12). 
The selenium content l'anged from 50 p. p. m. (B22996) in Stanley 
County to 2,600 p. p. lll. (B22994) in Lyman County, Samples 
B22994, B23536, and B24703 were taken at intervals during 1938 from 
the same A. racemOSl1S plant in Lyman County (table 12 and fig. 7). 
The first sample was collected ~fn.y 27 and contained 2,600 p. p. m.; 
the second wus collected July 16 and contained 790 p. p. m.; and the 
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last was collected August 29 nnrl contnined 630 p. p. m. Figure S 
shows the plnnt after the finnl collection. The first sample collected 
from the plant WI1S a mixture of blooms find leaves, while the other 
two samples were leaves. Tlle first and the Inst two samples cannot 
be used for 1.11l1king n sensonnl compnrison of the selenium content of 
11 given portion of the plant. However. the sl1mples represent the 
outer edge of the plant, the portion that would be nipped ofT I1nd eaten 
by a grazing unimal, and from this standpoint they give n seusonul 
comparison of the toxicity of the plunt. It is easily seen that the 
plunt wus decidedly moJ'(' toxic in bloom senSon thun later in tll(' 
growing season. 

A small exposure' of the' Niobmrll formntion nt Fullerton, Nance 
County, Nebr., wns reported to OI1l' of till' ullthors by George E. 
ConclI'n, of the FniYl'rsity of Kebraskn. Four snmples of shule and 

FWU1tE 7.-The vegetative cover of the lOO-foot square from which all plant 
species were examined for selenium. 

chalk, B2296S-B22971 (table' 12) W(II'(I collected at this point. The 
sample of chalk contained 5 p. p. m. of selenium. On a similar spot 
in Cedar COlmty, Ke'br., B22972-B22974. !1 -forruginous seum ill the 
formation contained (j p. p. m. of s(II(lnilll1l, nnd two samples of nutiv(' 
vegetation had 5 and 12 p. p. m. of S(lll'lliulll, r(lspectiY(lly. Kine 
samples of soil and vegetntion, B22975-B22983, in tit(l SUIll(> arcn us 
B22972 show til(' pr(lSCllce of ad('qnatp selenium to list th(1 nr('a :1>; 

selcniferous. Th(ls(' dntn nrc' furtiH'r c\'idt'llC(, thn t smull arollS of 
selenifel'ous soils, cn,pnble of producing Y<'gt'tatioll injurious to stocl~, 
{Ixist in soil ]'('gioJ)s IH'l'domillat(lly of iOPssinl or glneinl origin. 

Two soils derived Il'om the Fort Cnion formation Were collected in 
Gnrfield County, 11011t. These soils, B2300S and B23010, contained 
0.5 and 1.5 p.' p. m., respectively, and produced toxic Astragalus, 
B23009 and B23011. These samples furnish furthet· confirmation of 
the existenc(' of selenifel'ollS nrens of soils derived from post-Cretaceous 
formations (3, 5, 34). 

The selenium content of eight samples of seeds, two each of Astra
galus 1'aCemOS1l8, A. bisulcatus. A. 1Jectinatus, !U1<1 Stanleya sp., is given 
In tnble 12 (p. 63), together with all available data on plants from 
which the seeds were taken and the soils on which they grew. The 
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minimum amount of selenium found in these seeds was 8 p. p. m. in 
u sample of A. racenW,~llR (B23737), und the n1l1ximum wus 3,360 
p. p. m. in 11 snmple of A. j>ectinatu8 (B24344). 'l'he dntu indicate n 
concentmtion of selenium in the seeds of these plunts. 

1n n snmpip of 100 frill. of humnn teeth secured from n dentist in 
'Yashing-toIl, D. C., 0.005 mg. of selenium wns found. 'l'he rengents 
were ft·ee. of detpc-tabl,' amounts of selenium. Hance. (20) has rt:'ported 
a sfimpl(' of teeth. whil'l) h(' nnnlyz('d, to be free of selenium. 

SC~I.MARY 

A r('Yi(· ..·,. of r(,(,pnt litpl"I)(u/'(' 011 topies re1at('(1 to til(' selenium 
problem is gin'n. 

Til(' s('Il'niI11l1 r-Olltpl1t of ubout 1,000 s:nnpi('s of wh('at find 
wlwll t prod uds frOIl1 srirni
f('rous (U'('ltS WIIS d(·t(·/·minl'd, 

.1 	 and tIl(' rpsltits tnhulnt('d 
:>., 	 nlphnbeticnlly by Stllt('S nne! 

bv (,Olllltips within 11 Stntt'. 
S;'unples of whellt mid wheat 
prod ucts con tnining sufficirll t 
sl'knil•. !l to be toxic to dOl1ws
lic animuls were found. '1'11(' 
mlLximum sel<'niu1ll con U'll t 
fOllnd in whpnt was 25 p. p. m. 
From tilr known fnets the 
n1I thors belie\'e spleniulll to 1)(' 
peesent in all wh('at in dclect
nbh' nmounts. Insoful' ns 
human food is C011('('1'nN1, thr 
mingling in eh'vatm's nncl mills 
of re!:ltivply insignificant 
amount::. of - hi(!h selenium 
W\Il':lt with greut q 1IllnlitiC's of 

•
~ ,#. 	 wlwat haying only trllces of 

l'il'lpnium is doubtl('ss n pro
trctin' factor. BecausC' UH'ee 
is littIp in thr lit('mtur(' thnt 
prrmits :lll npprnisa1 of th(' 
S(,lellilll11 intnh tolerntrd by 
hUlllun Iwings, without i'njury, 
nil rderenc('s to toxicity in 

. ~_ this bulll,till relate. to C~i)(,ll'i-
, mental or (omcstIci amilla s. 

1! IGUftE S.-,\siragalus raCCIII081lS plant after Nearly 300 snmples of bar
til(' third sampling. 

ley, corll, o n.ts , and l'ye were 
coll('f,trc\ ill s('ienif('rous aren:;. The nnalysis of tllese samples is given. 
'l'h(' mnximulll seknilll11 content found in these grains wus 30 p. p. m. 
in a sample of (·orn. 

'fhe selenium content of sHmpies of mnny other kinds of crops is 
also given. 

The selenium content of snm]>les collected on :1 reeonnaissance 
survey in Albct·ta, Snslmtchewal1, and w[anitobtl, Provinees of Canada 
is given. Lnrge nrens wer(' found that produce to:-..i(· vegetation. 
A.nimnls in these arens apparently sufi'et'ing from (·hronic selenium 
poisoning were ohsel'\~ed. 
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North Dakota and Idnho were iHlded to the list of SUites in which 
seleniferous soils hit\"e been fouud. 

Five soil profiles and the Astragalus growing in them were <,ollerted 
in ~.[ontunn. An.ct. pectinail"';; containing 2,140 p. p. m. of selenium 
was found in a profile that <,ontnined 0.2 p. p. m. at 30 to 50 inelies to 
0.5 p. p. m. in the smfnee 0 to ti inches. 

All the samples of uormitl urine examined were found to eontain 
selenium. 

Of the 22 samples of meteorit('s exnmined 15 were found to contnin 
selenium in amounts rnnging from 0.5 to 235 p. p. m. 

LITERATCRE CITED 

(1) 	 BEATH, O. A., Epl'sox, H. F., und GILBER'f, C. 1:;. 
1935. SELENI{;~I AXD OTIlER TOXIC ~llNEltALS IX SOILS A:;D \"EGETATIOX. 

Wyo. Agr. ExpL Sta. Bu1. 206, 56 pp., illus. 
(21 ~ Gll,BERT, C. S., and EI'PSON, H. F. 

1939. TilE rs.; OF INDICATOR I'LAXTS IX LOCATING SEbEXIFEIwes AREM'; 
IX WESTERN {'XITED :;TATES. r. GENEH.-\l,. Amer. ,Jollr. Bot. 26: 
257 -269, illus. 

(3) 	 ------ GILIlEHT, C. S., and EpPSON, H. F. 
1939. THE l'SE OF INDI('ATOR PI,AXTS IX I,OCA'l'lXG SEI,EXH'EROes ARE.\S 

IN WESTERX ("XITED STATES. II. (,ORREbATIO:; STl'DIES BY 
STATES. Am('r••]DUl". BDt. 26: 296-315, illus. 

(4) 	 13YEH:5, HOH.\('E G. 
193:). SELEXIDI O(,(,(,HHE~TE IX ('EHTATN SOILS IN 'l'HE t"NITED STATE:', 

WITH A DIS(,(,"SIOX OF HEI••\TED 1'01'1(,1'. C S. Dept. Agr. Tcch. 
Bu1. ·182, -l8 PIl.. illu,:. 

(5) 
}936. SEI,EXl('~r O(,C{"Hltr;X!'I:: IN (,EHTAIN SOlI,,, IN TIlE ,'NITED STATE". 

Wll'I1 A DISC'FS:iIOX (n' HEl,.-\.TED 1'01'1('1'. SECOXD HEI'OItT. t'.~. 
Dept. Agr. Tl'ch. Bu!. .330, iH pp., illu". 

(6) 
~- H)3i. SEbEXIDI IX ~lt;XI('O. lndu~. ami Engill. (,helll. 20: 1200 1202, 

illus. 
(7) 

1938. :-iEI,EXlell IX ~IETEOHITE". rll(\Ul;. und Engin. Chem., XC\\'s Ed., 
16: -159. 

(8) --- ami LAKIX, H. W. 
1939. 	liEI,ENI(,~l IN (,AX.\()A. .Abstract) Cnnad. Jour. H('!'., i':lect. H, 

Chem. ~ci .. 1i: 36-l-3G9. 
(9) ----- ~IILI,EH, JOHN '1'., ",rILLIA~I", K. '1'., ami LAKIX, H. ",Y. 

1938. 	I'EI,EXIl'~1 occrHHEX(,E IX (,EHTAIX SOlI,S IX TilE t"NITED STATE":, 
WITH A DIS(,CSSIOX OF HEI,ATED TOPI(,S. TIIlHD HEPOHT. C. S. 
Dept. Agr. Tech. Bu!. 601, 75 pp., iJlus. 

(10) 	 CUHL, A. L., and OSBOHX, H. A. 
1938. HEPOHT ON HELEXIDI. As~oc. Off. Agr. Chem.•JOU1'. 21: 228--235. 

(11) 	 DAVIlJsox, .fEIIIEL. 
1939. THE QUANTlTATIYE ADAPTATION OF THE CODEINE TEST TO '['HE 

COLOHDIETHlC DETEIUllXA1'lOX OF SELENnT~1 IX PI,ANT ~UTE
HlALS. Assoc, Off, Agr, ('hem. ,Jollr. 22: -150--1;3&. 

(12) DUDLEY, H. C. 
1938. SELENInl A" A 1'01'E:\TI.\L I:\D{'S'l'IUAI, HAZAHD. C: S. Pu\). Henlth 

Ser\". Hpts. 53: 281-21)2, iBm,. 
(13) FIGttEHOA, .J osf:. 

1938. 	LA" INTOXl(',\CIOXE,.; DEL GAX.\DO POH E1, SEI,ENW. Agricultunl 1 
'..i): 25-29, illu;;. 

(14) FRANKE, KUUT 'V., alld TeLI,EY, ,Yo C. 
1935. 	A NEW TOXI('AXT ()rT~'IUUNG XATUHAI,LY IX CEn'rAIN S.UII'I,ES OF 

PbAXT POODS'lTFF:'. ". bOW lUTCHABIblTY DUE TO DEFOIUllTIES 
IX (,IIlCKS. Poultry Sci. 14-: 273--279, illus. 

(15) 	--- (\lid TULLEY, W. C'. 
1936. A XEW TOXICAXT O(,(TIIHIXG NA'l'U}t,\LLY IX CEHTAIX SA~IPLES OP 

PLANT }'OODST("FFS. '"II. I,OW HATCllABlLITY D'GE TO DEFOInlI
TIES IX CHICKS PHODeCED FHOl! EGGS OBTAINED PROM CHICKENS 
OF KXO\\,N HISTOHY. POllltry Sci. 15: 316-318, illllS, 



68 TEOH:NIOAL BULLETIN 758, 1'. ::. DEPT. O~' AGRICULTURE 

(16) FRANKE, KUR'I' 'V., MOXON, ALVIN L., POLEY, W. E., and 'rULLEY, 'V. C. 
1936. 	MONSTROSITIES PRODUCED BY THE IN.IECTION OF SEI.ENIU.M SALTS 

INTO HENS' EGGS. Anat. Hee. 65: 15-22, ilIus. 
(17) --- and PAINTER, E. PAGE. 

1938. 	A STUDY OF THE TOXICITY AND fiELENIUM CONTENl' OF SELENIFEROUS 
DIETS: WI'l'H S'l'.t\.TISTICAL CONSIDERATION. Cereal Chern. 15: 
1-24, illus. 

(18) GILE, P. L., LAKIN, HUBER'l' 'V., and BYEHS, HOHACE G. 
1938. 	EFl"EC'r OF DIFFEHEN'l' SOli. COLLOIDS AND WIIOI,E SOILS ON 'rHE 

TOXICITY OF SODIU~I SEI,EXA'l'E '1'0 ~IILLET, .lour. Agr. HeB. 57: 
1-20, illus. 

(19) GOH'l'NEH, Hoss A., .Jr., and LEWI:;, HOWARD ll. 
1039. 	 QUANTITNrLVE DE1'EHlIINA'l'ION OF SELENIU.\I IN TISSUES AND FECES: 

A 1'1I0TO~IE'l'IUC ~IETIIOD. Inrius. and Engin. Chem., AnaJvt. 
Ed., 11: 198-200, ilIus, • 

(20) 	 HANCE, FRANCIS E. 
1938. SELENIUM I . .. Hawaiian Planters Hec. 42: 197-210, ilIus. 

(21) HORN, M. J. 
1034. 	QUALITATIVE lIIETIIOD FOil SELENIUM IN OHGANIC COMPOUNDS. 

Indus. and Engin. Chem., Analyt. Ed" 6: 34-35. 
(22) RUIlD-KARREIl, ANNIE M. 

1935. 	FACTORS AFFECTING THE ABSOIlPTlON OF SELENIUM FROll! SOILS BY 
PLANTS. JOllr. Agr. Res. 50: 413-427, iJlus. 

(23) 
1938. 	IlELA'I'ION OF SULPHATE 'I'" SELENIUM ABSOIlP'!'ION BY PLANTS. 

Amer••Tour. Bot. 25: 666-675, iIlus. 
(24) KNIGHT, S. H., and BEATH, O. A. 

1937. 	THE OCCURRENCE OF :;EL~jNlt'll AND SELENIFEROUS VEGETATION 
IN WYOMING. Wyo. Agr. Expt. Sta. Bul. 221, 64 pp., iIlus. 

(25) MANVILLE, InA A. 
1939. 	'l'HE SELENIUM I'ROBLE~I AND ITS HEI.A'I'ION 1'0 PUBLIC IIEAI;I'H. 

Amer, .Jour. Pub. Health 29: 709-719. 
(26) ~I.-\'RTIN, ALAN L., and TRELEASE, S"UI F. 

1938. 	ABSOUPTION OF SEl,ENIU~! BY TOBACCO AND SOYBEAN::; IN :;.... ND 
CULTURES. Amer.•Toul'. Bot. 25: 380-385, illus. 

(27) ~rASON, T. G., ancl PIl1I,1,IS, E. 
1937. 	A NOTE ON A NEW ~IE'l'HOD OF CON'l'HOL FOH 1NSECT I'ESTS OF 'I'HE 

COTTON PLANT. Empire Cotton Growing Hev. 14: 30S-300. 
(28) MEIlRlI,L, GEOHGE P. 

191.7. 	 '!'UE COMPOSITION AND S'l'HUCTFIlE OF METEOJUTES COMPARED WITH 
'l'lfNl' OF TEHUESTRIAI. HOCKS. Smithsn. lnst. Ann. Hpt. 1917: 
175-188, illus. 

(20) 	 MIT.LER, JOHN '1'., and BYEHS, HORACE G. 
1937. SELENIUM IN PLANTs IN UELATlON '1'0 ITS OCCl1RIIENCE IN SOILS• 

•Tour. Agr:. Res. 55: 59-68, iIlus. 
(30) MILLER, ,Yo T., and SCHOENING, H. 'Y, 

1938. 	'rOXICITY OF SELENIUli FED TO SWINE IN THE FOR~I OF SOI>IU~r 
SELENITE, .Tour. Agl'. Res. 56: 831-S42, ill\l!;. 

(31) l\oIoxoN', AI,VIN L. 
1936. 	'rHE EFFECT OF ARSENIC ON TilE 'rOXICI'!'Y OF' SELENIFEHOUS GRAINS, 

Science 88: 81. 
(32) _.-- OLSON, OSCAH E., SEARIGHT, "'AL'I'EU Y., and SANDALS, KiItK l\L 

1938. 	THE STnATIGUAPlI1C DIRTHlRl'TION OF SELENIU:I! IN '.PIlE CRE'l'A
CEOUS ~'OIDIA'I'IONS OF SOPl'lI DAKOTA AND THE SELENIUM CON
TEN'r OF RO.\IE ,\i;SOCIA'l'ED VEGE·l'A'rION. Amer, Jonr. Bot. 25: 
794-S09, illus. 

(33) --- and RIIIAN, MORIlIS. 
1938, 	I.OSS OF SELENIUM BY VARIOU:; GHAINS DUnINO S'l'OHAGE. S. Dak. 

Acad. Sci. Proe. ] 8: 20-22. 
(34) --- OLSON, OSCAIt E., and SEARIGIl'l', 'VAlJI'ER V. 

1939. 	SEI,ENIU~f IN HOCKS, SOILS, AND 1'1,;\Nl'S. S. Dak, Tech. Bul. 2, 
94 pp" illus. 

(35) 1\'1 UNSELL, HAZEL E., DEVANEY, GUACE M., and KENNEDY, lVIAuy H. 
1936. 	'l'OXtCIl'Y OP FOOD CON'l'AIlHNG SELEN1U:lf AS SHOWN BY 1'l'S EFFECT 

ON TIlE RN!'. U. S. Dept. Agr. Tech. Bul. 534, 25 pp., ill us. 
(36) Or,soN, Osc.m E. 

1038. 	THE :lIOYEMENT OF SEI,ENIl':lI FI!OM GERlIIlN'ATING SELENIFEROUS 
GHAINS. S. Dak. Acad. Sci. Pl'oc. 18: 41-43. 



69 SELENIUl\I OCCrRREXQ.E IN CERTAIN .sOILS 

(37) OLSON, OSCAR E. find MOXON, A. L. 
1939. 	THE AVAILABILITY, TO CROP PLANTS, OF DIFFERENT FOR~IS OF 

SELENIUM IN 'PHE SOIL. Soil Sci. 47: 305-311, illus.
(38) 	 PERKINS, ALlo'RED '1'., and KING, H. H. 

1938. SELENIU~I AND TEXl>L-I.RQ WHEAT. Amer. Soc. AgrOll. Jour. 30: 
664-667. 

(39) PHILLIS, E., and MASON, '1'. G. 

1938. 	ON THE USE OF SELEXIZED COTTON AS A POISON BAIT. Empire 
Cotton Growing Corp., Third Conf. Hpt. and Sum. Proe.,
pp.85-87.

(40) --- and MASON, '1'. G. 

1938. 	OBSERVATIONS ON THE SET.ENIZATION OF COTTON lTNDEIlFIELD 
CONDITIONS IN TIlINIDAD. Empire Cotton Growing He\,. 15:
29(}-294.

(4]) POLEY, "'-. E., and MOXON, A. L. 
1938. TOLERANCE I.EYELS OF SELENIFEROUS GRAINS IN LAYING RATION;;. 

Poultry Sci. 17: 72-7U, illus.
(42) ROBINSON, \V. O. 

1936. 	SELENIUM CONTENT OF WHEA'I' FROM YARIOUS I'ARTS OF THE WORLD. 
Indus. and Engin. Chem. 28: 736-738, illus.

(43) --- DUDLE-f, H. C., WILLI.UIS, K. T., and BYERS, HORACE G. 
1934. DETER~IINA'l'ION OF SELENIU~[ AND ARSENIC BY DISTILLATION IN 

PYRITES, SHALES, SOILS, AND AGIlICULTURAL PRODUCTS. Indus. 
and Engin. Chem., Allalyt. Ed. 6: 2U-276, illus.

(44) 	 SCHOENING, H. \V. 

1936. PRODUCTION OF SO-CALLED ALKALI DISEASE IN HOGS BY FEEDING 
CORN GROWN IX AFFECTED AIlEA. North Amer. Yet. 17 (9):
22-28, illus. 

(45) S~nTH, M. L, \VESTFALL, B. B., and STOHLMAN, E. F. 
1938. STUDIES ON THE FATE OF SELENIU~[ IN THE ORGANIS~l. "C. S. Pub. 

Health Servo Rpts. 53: 1199-1216, illus.
(46) TRELEASE, SAM F., and TRELEASE, HELEN M. 

1938. SELENIUM AS A STBIULATING AND POSSIBLY ESSENTIAL ELE~IENT 
FOR INDICATOR PLANTS. Amer. Jour. Bot. 25: 372-380, ilIlls.(47) --- and TRELEASE, HELEN 1\1. 

1939. 	PHYSIOLOGICAL DIFFEREX1'IATION IN ASTRAGALUS WI':.'H REFERENCE 
TO SELENIUM. Amer.•Jour. Bot. 20: 530-535, illus.(48) WARREN, H. N. 

1888. 	DETECTION AND ES1'DIA'rrox OF SELENIU~[ IN METEORIC mm,. 
Chem. News 57: 16. 

(49) WESTFALL, B. B., and S~n1'H, 1\1. r. 
1939. 	EXPERIlIlENTS ON THE SEPARATION OF SELENIU~[ FROM ITS CO~IBINA-

1'ION WITH PROTEINS IN GRAIN. Cereal Chcl11. 16: 231-237. (50) --- STOHL~IAN, E. F., and S~llTH, M. I. 
1938. THE PLACENTAL TIlAN"~llSSIOX or,' SELENIU~l. ,Tour. Pharmacol. 


and Expt. Ther. 64: 55-57. 

(5]) \YILLIA~IS, KENN:ETH T. 


1937. REPORT ON SELENIl'~1 IX SOILS. Assoc. Off. Agl'. Chem. Jour. 20: 
225-228. 

(52) 
1938. SELENlUlII IN SOIL. r. 8. Dcpt. Agl'. Yearbook 1938: 830-834. 

(53) --- and BYERS, HORACE G. 

1934. 	OCCURRENCE OF SELEXIU:l1 IX I'YRITES. Indus. and Engin. Chem., 
Analyt. Ed. 6: 296-297. 

(54) --- and LAKIN, H. W. 
1935. 	DETERlIllNATION OF lSELENID;\1 IN ORGANIC lIINI"l'ER. Indu8. and 

Engin. Chem., Allalyt. Ed. 7: 409-410. 
(55) --- LAKIN, H. \V" and BYERS, H. G. 

1939. SELENIUM OCCURRENCE IN C<lR1'AIN SOH_S OF 'rilE UNl'rED STATES, 
Wl1:H A DISCUSSION OF HELA'l'ED TOPICS: FOURTH REPORT. r. S. 
Dept. Agr. Tcch. Bul. 702, 60 pp., illus.

(56) 	 \VRIGHT, C. L 
1938. EFFEC'l' OF SODIU:'£ SELENI'l'E AND SELENATE ON THE OXYGEN CON

SUMP'l'ION OF ~I.UI~IALIAN '.rISSUES. U. S. Pub. Health Sen'. 
Rpts. 53: 1825-1836, illus. 

http:TEXl>L-I.RQ


ORGANIZATION OF THE UNITED STATES DEPARTMENT OF AGRICULTURE 
WHEN TIIIS PUBLICATION WAS LAST PRINTED 

S'ecretary oj Agriculture________________ -.- CLAUDE R. 'VICKARD. 

PAUL H. ApPLEBY.Under Secretary _- - - - - - - - - - - - - - - - - -. - - .• -
GROVER B. HILL.Assistant Secretary __ - - - - - - - - - - - - - - - - . - - - • 
MORSE SALISBURY.Director oj InJormation_ ---- -- - - - - - - - - - -. 
M. L. WILSON.Director oj Extension Work_ - - - - - - - - - - - - - - -

Director of Finance _____ - -- -- - -- - - - - - - - --- W. A. JUMP. 


Roy F. HENDRICKSON.
Director of PerfonneL - - - - - - - - - - - - - .- - - - -
JAMES T ..JARDINE.Director oj Re.~earch. - - - - - - - - - - - - - - - - - - - - . 
MILO R. PERKINS.Director of l1Iarketing ____ - - - - --- - - - -. - - - --
MASTIN G. WHITE.Solidtor _____ - - - - - - - - - - - - - - - - - -. - - - - - . - -
M. S. EISENHOWER.Land Use Coordinator - - - - - - - - - - - . - - - - • - - -
ARTHUR B. THATCHER, Chief·Ojlice oj Plant and Operations ___ - - - - - - - - - .-


Ojlice oj C. C. C. Activit·ieB. _____________ •• FRED W. MORRELL, Chief. 


O.Dice oj Experiment Stations. ____ ----- - - .. 
JAMES T. JARDINE, Chief. 
LESLIE A. WHEELER, Director.O.Dice oj Foreign Agricultural Relations ___ -.-
R. M. EVANS, AdministratGr.Agricu/t1lTal Adjustment Adminirlration_ - - - -


Bureau oj Agric!!ltural Chemistry and Engl-
 HENRY G. KNIGHT, Chief. 

neering. 

Bureau oJ Agricultural Economics ______ - _ - - H. R. TOLLEY, Chief· 

Agricul/.l<'rul Market.ing Service __ _________ - _ C. W. KITCHEN, Chief. 

Bureau oJ Animal Industry________________ JOHN R. MOHLER, Chief. 

Commodity Credit Corporation __ _____ • __ _ _ _ CARL B. ROBBINS, President. 

Commodity Exchange Administration ____ ___ - .JOSEPH M. MEHL, Chief· 

Burea1t oJ Dairy Industry ___ _____________ O. E. REED, Chief· 

BureU1! of Entomology and Plant Quarant.ine_ LEE A. STRONG, Chief. 

Farm Credit Administration _______________ A. G. BLACK, Governor. 

Farm Security Administration ____________ - C. B. BALDWIN, Administrator. 
Federal Crop Insurance Corporalit1n ________ LEROY K. SMITH, lIfanager. 

Forest Service _______ _____________________ EARLE H. CLAPP, Acting Chief. 

Bureau oj Horne Economics- ____ __________ - LOUISE STANLEY, Chief· 

Library_________________________________ RALPH R. SHAW, Librarian. 

Bureau of Plant Industry _____________ . __ - E. O. A ueHTER, Chief. 

Rural Electrification Administration. __ • __ . - HARRY SLATTERY, Administrator. 

Soil Conservation Service ________________ - - H. H. BENNETT, Chief. 

Surplus l1farketing Administration_ _ _ _ _ _ _ _ _ MILO R. PERKINS, Administrator. 


This bulletin is a contribution from 

Bureau of Plant Induslry __________________ E. C. AUCHTER, Chief· 
Division of Soil Chemistry and Ph1J.~ics-- H. G. BYERS, Principal Chemist, in 

Charge. 

70 

U S. GOVERNMENT PRINTING OFFICEt 1941 



.' 

j 

• 


• 


I 


