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‘Selenitum Occurrence in Certain Soils
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-M
INTRODUCTION

Although the present report is the fifth of a series presented by the
Division of Soil Chemistry and Physics, it scems desirable to give a
brief outline of fundamentals by way of introduction,

For many years there has been known and described a livestock
disorder that occurs in the semiarid Great Plains of the Unifed States.
This disorder is known on the Plains as alkali disease, o misnomer
applied by carly sctilers who attributed the trouble to altkall (high-
salt) water. The disorder is now known to be selenium poisoning and
is caused by the ingestion of vegetation that 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 herses and
cattle it manifests itself clinically by an alteration in the growth of
hoofs and the loss of hair. There are various gradalions in these
conditions. In severe cases the coat is bad, the tail is nude and often
sore at the tip, the hoofs are malformed, followed cventually by =
sloughing off of the old hoofs. Extreme emaciation is alse common.
The ammal cither dies or is permanently impaired. The other type
of poisoning is acute, and the animal dies in & few hours fo a few
days aftor ingestion of the toxic vegetalion.

Phe chronic condition is caused by the daily ingestion of small
amounts of selenium, which may be present in cereals, grasses, and
other forage plants. The acute poisoning is the result of ingesting
larger amounts of selenium, which is present in the so-called indicator
or converter plants such as Astragalus pectinatus, (Hook.} Dougl.,
A. racemasus Pursh, A. bisulcatus (Hook.) A. Gray, A. carolimianus L.,
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A grayit, Stanleya pinnate (Pursh) Britton, S. bipinnata Greene,
Aplopappus fremonti A. Gray, and dster parryd A Grav.  An clstra-
gatus racemosus plant was found thal contained 14,920 p. p. m. of
selenium on an air dry basis {24))  In many instances over 50 per-
cent of a herd of animals have died over a period of o {ew days when
taken inte an unexpectedly loxic aren.

It has been found that relatively small amounts of selenium {aken
daily disturb the physiclogical processes. Rats on an adequate diot
that was prepared to contain 6 p. p. m. of selenium, by the incorporn-
tion ol selenifevous cereals, were found (o bhe considerably below
normal in weight, and the number of voung born and the percentage
veared were less than normal, A similar diet containing 3 p. p. m.
ol selenium bad & slight effeel on reproduction, although growth was
apparenlly normal (85). 1t has been found that diels containing
more than 10 p. p. m. of sclenium caused a restrietion of growih and
food consumplion in rais and that diets containing 5 p. p. m. pro-
vented normal growth (17}, 1t hasboen reported that che hatehability
of chicken oggs appeared to be slighily reduced when the laving eation
meluded sudlicient seleniferous grain to have a selenium content of
5 . p.om.and beeame zero whe the selenium content was 10 p. p. m.,
{411, Two typical cases of ehronte selentum polsoning were produced
in a group of five hogs maintained on a diet of corn containing 10
p. p. m. of selenium.  With a similar diet of corn containing 5 p. p. m.
of selenium no symptoms weie produced in the five hoes used ¢ 44).

During field studies in affected arcas the aulhors have ohsorved
selenized animals suflering various gradations of affliction: Piegs that
were nearly hairless from ingestion of toxic erain, horses without (ail
or mane and willy deformed hoofs, cows with poor coats and loose
hoofs, and bulls impotent from consuming seleniferous forage,  These
symploms s2re accompanied by a poor general condition of the affectod
ammals,  [£ was found that on some [arms it was neeessary {0 pur-
chase cggs for setling, beeause the eges from the farm flock would not
hatch.

Many farmers are familiar with seleniferous (alkalied) grain, and
they use various methods to circumvent i toxicity.  Some sell their
gratn and buy good grain for feeding, others kmow which fields of their
farm produce texic grain and which produce good grain, and others
are able to feed a mixture of their grain with good grain obtained else-
where.  These and other similar methods are used to keep the sele-
niun content of the diet low enough so that i1 does not canse visible
trouble.

In previous bulletins {f, 4, 9, 82) the authors have roported the
progress of the location and delimitation of seleniferous areas, together
with ecnsiderable other data gained in (he survey work., A sele-
niferous avea is defined as an area in which at Ieast some of the vegeta-
tion is Loxic from selenimm. During these surveys two guides have
been found that greatly facilitate the work., A ereat majority of the
sclenilerous sotls are derived from Cretaceous sediments and, thore-
fore, geologic maps aid in the location of areas.  Further, it has been
found that certain species of dstragalus and other plants occur only
on these seleniferous soils (29).

Beenuse of numerous inquiries concerning the health hazards in-
curred by people outside of seleniferous arvas and relalive to somoe

t Italic numbers in parontheses rofer 1o Literature Cited, p. 67
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semipopular publications of the slarmist type, it seemed of para-
mount importance to determine to what extent foodstuffs which may
come into the markets ave likely to contain selenium. This bulletin
is therecfore devoted primarily to a survey of the grain crops of areas
known to be seleniferous. In order to malke this survey comprehen-
sive, numerous samples of grain {rom widely different sources were
collected and were suppletnented by samples furnished by the Food
and Drug Administration and the General AMilis Co., Ine.

In addition to the study of commercial foodstuffs a reconnaissance
survey was made in parts of Alberta, Saskatchewan, and Manitoba,
Canada, a6 the request of Dean L. E. Kirk, of the University of
Saskatchewan, Saskatoon, and this survey was continued nto a
portion of North Dakota. There are also ncluded a number of
miscellancous data bearing on the general problem.

The methods of analysis used to delernune the selenium content of
the various materiuls reported in this bulletin have been previously
deseribed (48, 31, 84). The analysis of all grain samples in this:
bulletin was compieted by March 1, 1939.  The elapsed time between
the first samples analyzed and the completion of the datn was insuf-
ficient, in the opinion of the authors, to affect the relative selenium
contents of the samples (88).

RECENT LITERATURE

The great number of articles on the relation of selenium in soils to
vegetation and animals and on related topies is proof of the active
interest of workers in many fields. In the bulletins of this series
(4, &, 8, 55} there has been an attempt to take note of all the recent
worlt on this general subject either in the text as the oceasion arose o
in & sechion specifically devoted to the purpose, There follows a
brief review of such articles as have come lo the writers’ attention
since the fourth bulletin {(§8) of this series was writien,

Horn’s modification (1) of the codeine sulfate reaction for the
detection of selenium has been applied to the quantitative delermina-
tion of minute amounts of selenium in animal Lissues and feees by
Gortner and Lewis {79). The carcfully developed color is tested for
light transmission by a photometer and compared with curves de-
termined by measuring light fransmission of sclutiens of knewn
selenium content. The codeine sulfnte reaction has been applied by
Davidson (71} to the guantitative determination of selenium in
plant materials.

Curl and Osborn (70} found that the digestion temperature, after
the rapid initial reaction has slowed down, need not be carefully con-
trolled in the Williams and Lakin method of nitrie-sulfuric acid di-
gostion of organic material {54} provided 0.5 gm. of mereuric oxide
is added to the sample. They alse found that the use of starch
indicator in the volumetric determination of selenium by reduection of
solenicus acid by tiz.osulfate was satisfactory for amounts of selenium:
above 5 gamma,

The investigation of sclentum in Mexico and especially of the dis:-
order known as suliman disease (6) was made possible by the assistunce
of Dr. José Figuceroa. The investigation of soliman disease has beer
continued by Figueroa {13}. The {oxic land is that overflowed by a
stream polluted with mine wastes. Animals fed the forage from this
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flood plein develop chronic selentum poisoning.  Chickens are badly
affected by the grain,  People living solely on the produce of the ares,
in_some cases, develop nail trouble similar to the hoof disorder ol
selenized animals. The landowners in the area, aware of the danger
of consuming or of feeding their unimals the products of their {armne,
find it expediens to sell their erops and buy food [rom outside the avon.

1t lins been reported proviously that selenate toxicity is lessened by
nereasing the sulfate supply (22) and that the soil colloid has Very
hittle effect on selenate loxicity (18).  Gile and Lakin have made com.
paralive studies on the effect of soil colloids on selenile and selenate
toxteity.® Their experiments show clearly that secil ecolloids have
a marked effect on the availability or toxicity of the selenite ion; Lhat
the effect varies with the kind of colloid; and that loxicily of the sele-
nile lon is not aflfected by the sulfate supply, provided sufficient sulfate
1s available for maximum growth. This is in marked contrasi to the
selenate toxicity thal was materially lessened by inereasing the sulfate
supply and was but little affected by the soil colloid. Both whent aud
millel, when injured by sodium selenite, seemed a little darker green
than normal, "Wheal showed an ivory-white chlorosis and millet
more_or less yellowing from selenaic injury., When millet is injured
by selenate the selenium content of the tops is greater than thal of the
rools, bul when injured by selenites the seleninm is found preponder-
antlyin the roots.

Westlail and Smith (j9) studied the separation of selenipm {rom
proleins. They found that the seleniumi that naturally oeeurs in
grain protein cun be removed quantitatively under suitable conditions
with bromine in hydrobromic aeid or with hydrogen peroxide. These
reagents apparently caused no gross hydrolysis of the protein nor its
disintegration.  There is some possibility that it is accompanied by
the removal of a certain fraction of nitrogen and sulfur,

The availability of naturally occurving selenium to plants was
studied by Olson and Moxon (37, They analyzed six soils from seleni-
ferous Tarms for water-soluble. acid-soluble. organic, and total sele-
nivm, and for {ofal and water-soluble sulfur. In the six soils thai
they used (he availability of the selentum dopended upon the water-
soluble selenium, which in turn seemed 1o be dependent upon, or
correlated with, the amount of organic selenium in the soil.  Neither
the water-soluble nor total sulfur seemed 10 be significant in deter-
mining the availability of seleninm to plants in naturally seleniferous
soil,

The loss of selenium by grain during storage was studied by Moxon
and Rhian (83). The loss was very appreciable, reaching & maximum
of 72.7 percent in a sample of barley.  This is reported to be in agree-
ment with farmers who state that old grain is less toxic than new,

Olson (36} found thal the selenium in sprouvting grain moved info
the roots and stens,

Trelease and Trelease (46) have continued the study of seleniom as
a slimulating or possibly essenlial element l[or indientor plants (7).
In sand and solution cultures it was found that selenium, as selenito,
in eoncentrations from 1 Lo 27 p. . . had a pronounced stimulating
eflect on the growth of dstragelus racemosus nind 4. paltersoni A, Gray.
A. racemeosus tolerated aboul 10 times the coneeniration of solenite

g, P Lo, amd Lawix, 110 W, Tug IXFLUENCE OF SO0L COLLOIDS ON THE TOXICITIRG OF S0DIUM SELE-
FATE AND SODIUM SELENITE FOR MILLET.  Soil Soi. See. Amer. Proe_ ) 92-41 1038, [3Lizeograished
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that can be withstood by wheat and buckwheat. The accumulation
of selenium by A. racemosus was directly related to the concentration
of selenivm and inversely related to that of sulfur in the culture
solution. 4. racemosus and A. crassicarpus Nutt. were grown in
water cultures with selenium, as selenite, in concentrations of from
0 to 9 p. p. m. (50). .l racemosus was stimulated by the selenium.
“In contrast, 4. erassicarpus 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 ohserva-
tions in showing a physiological differentiation of Astragalus 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 soit up to 2.5 p. p. m. stimulated the spring growth and harvest
weight of Tenmarq wheat.

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

Hurd-Karrer (23) found that within limits the absorption of the
selenium of sodium selenate varies directly with the ameunt available
to the plant and inversely with the concentrvation of sulfate. Wven
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 selenium in the
tissues produced no visible injury; when it was low, the plants were
chlorotic with ahout one-third of this amount of selenium.

Mason and Phillis (27, 39) found that cotton plants could be ren-
dered toxic to cotton stainers (Dysdercus howardi Ballou) and pink
bollworm (Platyedia gossypiella Saund.) by adding sodium selenate to
sand cultures. Tive goups of plants receiving 0, 5, 10, 20, and 50
P. P. m. of seleniumn, respectively, were used. Injury to the cotton
plants occurred in the groups receiving 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 on green bolls
receiving 5 p. p. m. of selenivm 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, 12, and 24 pounds of sodium
selenate to the acre were used.

The industrial hazard of selenium has been siudied by Dudley (12),
who discusses the dangers of dust, vapor, 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 all normal wrine samples examined (see
table 9). o

Wright (56) found that sedium selenite and selenate inhibit the
oxygen consumption in vitro of liver, kidney, brain, muscle, and
tumor slices. Selenite-poisoned tissues are not able to oxidize glucose
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or suceinic, lactie, pyravic, or citric acids, but rapidly oxidize p-
phenylenediamine.

Westfall, Stohlman, and Smith studied the placental transmission
of selenium (50). Selenium is transmissible through the placenta to
the mammalian fetus whether fed as inorganie or as naturally occur-
ring organic food selenium. More selentum is stored in the [ebus
when the dict of the mother contains naturally occurring organic
food selenium than when it contains sodium selenite. Decformities
such as have been desceribed in chick embryos (14, 15, 16) produced by
selenium were not seen in any of the fetuses of rats or cats used in
the present experiments.

Smith, Westlall, and Stohiman (46) veport that the excretion level
of selenium in tho urine is ligher in animals chronically poisoned with
inorganic selenium than when similarly poisoned with naturaily
occurring organic selenium. There is & far greater retention of selen-
fum in the tissues of animals chronically poisoned with naturally
occurring organic selentum than with inorganic sclenium. The
selenium stored in the tissues in the course of clirontic poisoning with
organic selenium is, for the most part, in protein combinations. A
small amount, probably representing the end produet or products of
its metabolism, is nonproiein. The urinary seleniwn in all cases is
recoverable guantitatively by simple distillation with a mixture of
bromine, hydroebromic acid, and sulfuric acid. Little, i any, of the
urinary seleniumn is in volatile form.  Little, if any, inorganic setenium
is demonstrable in animals ehronically poisoned with organic selenium,

Moxon (87) reported that 5 p. p. m. of arsenic as sodium arsenite in
the drvinking waber of rats appeared to prevent the characteristic
symptoms of selenium poisoning of rats, including the prevention of
fiver damage when the diet contained as much as 15 p. p. m. ol selenium
from naturaliy seleniferous geain. It appears that arvsenie is effective
agaimst inorganic scleninm also.

Miller and Sehoening {307 were able to produce clinieal symptows
similar to those seen in natural cases of chronie selenium poisoning by
the addition of sodium selenite to the normnl grain tation of pigs.
The animals lost their hair, and their hoofs hegan o develop abnor-
mally. The control pigs on the same grain to which no sodium selenite
had been added remained healthy, I was found that after the first
fow days the pigs ate sparingly of the grain freated with sodinm
selenite. Flowever, alter vefusing the treated grain, they would
readily oab untreated grain.

Williams, Lakin, and Byers (35) reported the results of a survey of
the selenilerous areas in Montana, o selenium survey in Mexico, some
nontoxic seleniferous soils of Puerte Rico. together with some mis-
cellancous data.

A short bistory and review of the work on the selenium problem has
been prepaved by Williams (22).

Hanee {(20) prepared a short review of the literature ou the selenium
problem. He adds that no sclenium was found in a large sample of
human teeth.

Manville (85) hus reviewed the literature with specialattention tothe
public health aspecis of the selenium problem.

Moxon, Olson, Searight, and Sandals (32) investigated the Cre-
taceous formations of South Dakota for selenium. They found the
selenium content of the Dakota, Grancros, 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 Smolky Hill member
oi the Niobrara, and it is also high. The Mobridge member of the
Pierre formation is loeally high, the Sully and Virgin Creelk generally
low, and the seant information suggests that the Elic Butte is also low.
A close relationship between the formation, $ype of vegetation, and
selenium content of vegetation is found to exist.

Byers (7) reports the analyses of samples of 18 meteorites for
selenium. These data, together with additional information, are
given in tables 10 and 11.

The use of indicator plants in locating seleniferous areas has been
reported previously (65). Beath, Gilbert, and Eppson (2) have classed
as indicator plants all species of Sianleya, Aplopappus (Gonopsis) sp.
and Xylorrhize 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 (8) presented data on the distribution of
selenium indicators in 12 western States. Seleniferous plants were
found on numerous geological formations from late Paleozoie to
Quaternary in age.

SELENIUM CONTENT OF WEHEAT AND WHEAT PRODUCTS
FROM SELENIFERQUS AREAS

One of the authors collected the samples reported in table 1 by
following the wheat harvest through Colorado, Kansas, Nebrasika,
South Dakota, Wyoming, Montana, and North Dakota. The places
of collection were in the seleniferous areas or, if outside the areas,
were those places believed to handle some grain from such avess.
Samples of wheat 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 farms.

Although the number of places where samples were collected in
Colorsdo and Kansas compare favorably with the other areas from
the standpoint of the amount of wheat grown on seleniferous soil, the
number of samnles is, by eomparison, 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, are 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 was grown
elsewhere, this is noted under Remarks. The data are arranged
alphabetically by States and by counties within o State. The samples
collected by the Food and Drug Administration are reported in table
2 and those submitted by the General Mills Co., Inc., in table 8.
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Tanng 1,—Selenivm content of wheal and wheal producis?
BENT COUNTY, COLO.

Place of colleciion Material Remarks

[
|
Las Anintas i Winfer wheat Trrigated.

Labaratory i
o, No.
I
|
i

OTERO COUNTY, COLO,

. FOWIer..-.,....._..,I Winter wheat .A.-..I I Irrigated.

Basse. ... La Junta Mized winter and | 3 Do,
: spring wheat.

|

PROWERS COUNTY, CCOLO.

TRy . l Winter wheat us I Irrigated.
4 . 1]

GOVE QOUNTY, KANS.

SWi sec. 8, T. 13 Ripe wheat heads. .. | Gathered in Seld.
S, R, 28 W, L | f
See. 33, T. 135, R. | Wheat.............~ . Callected from cowmbine in
i 28 W, . I fleid,
BRUG... AL L Se; 7. T. 148, R. ' ' Do.
H [ : H
| 234 T . ¥ W C%nter aec. 16, T. 15 . Ripe whest henda..., Qathered in feld.
i o R, 27W ; :
B4 VWAL Sec. 31, T, 15 S‘, R. {TREBE . e oo aane- ! Collected from combine in
H ar “‘Z t field

BE.. ... 4YA . Quinter. ... L, .. : .5 : Compesite from 3 eleva-
. R i EOrs.

BX435. ..._.i42Aa. _ | Buffalo. ... ' . Do,

BRI .i 134 ..o Qraplnteld ! Do,

B23437. . .t 44A .4 Grippell.. L3 Do.

B23438 [FTEY . ; : ! Composite from 2
! . tors.
i N B

{ Gathered in fleld.

! Composite from 2 eleva
B?-S-ié?.._.._‘; S4AA. -] BOERG e [ do :-C;g%osi:c from 3 elevs-
Bns. .. 854.o...! Seg.4, T-95, R. 21 : do_ . Taben from trugk in feld,

LANE COUNTY, KANS.

: | !
B A ‘:h[ehis eeieaaeas! Whent : ¢ Collected at elavotor.
B2 _____ T 31A. .7 Healy J Y " S - Composite from 2 eleva-
' i . tors.
BIMI. ... . 3'2.\.___{ Tendennis

LOGAN COUNTY, KANS.

BZHQ(L_____; 1;.-&_.____ Nw oorner seq. 13, . \\"hent_..-..........' . (Gathered in Seld.
L 14 8., R.35 W , :
B2343‘J..-__.! 404 ... ORKIRY . cmeoeenens ; _____ . R . _'C(tampositc from 4 elera-
i OFE.

B23h3.. .. 47A.._._ SW corper sec. 34, - P
{ * " ons, Ro32W
B2 ..
tors

L3 F | \Ianument...,-.-.. ._.,.do.-...“.-...._é Composite {rom 3 eleva-
i
Bzt L 40A .__! Page Cit¥emeecanoaiocna@0o oo ! C‘ckt}npnstte from 2 eleva-
1 S,
BG . . [ S0A..... WinonR, . _._.._.... . Do.
Baddv ... | 5lA... ) Nissee. 34, T. 145, : Rupresentative of 4 freizht.
i l R.ATW. ¢ car shipment.

1 Urless otherwise specified, the sample represents grair 2om an elevator or mill bin.



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

SELENIUM OCOURRENCE 1N CERTAIN ESO0ILS

TanLs 1.—S8elenium content of wheat and wheal products —Continued

NESS COUNTDTY, KANS.

. : ! ' Sele- -
Taboratory | Tleld + p)yee of collection Material ! plum ; Remarks
No, , Ne.o ; i asSe !
) B !

! .. .
B2 A ] Ulene e e, Wheet Ll 1 l(‘?mpt}s:te from 3 clavps
OIS,
B, Arneld oL e .5 i Do
F Ransim, .5 i Ve,

PIIILLIPS COUNTY, KANS.

BI4A. 0.5 | Colleoted from clevator,

B23459_ . L . 20 .. . .G C?‘Il(]'.(tl'tc:] from combioe iz

. eldd,

Bawh. ... 6248 0 . . Cunpasite (rom 2 sleva-
. tors,

ROOKS COUNTY, KANS.

BUagss_ ... Se{:\.’!,’ STSLROI0 O Whent oLl l Coliegled frota combing in
. old,
W25, ... | 5TA.....| See. gﬁ, LTS, R B 1L TR | C?‘l!ti:&tet] from truck in

tors.

eld.
BEAG. ... 58;\.._-,; Stpekton_ . ... _____.|. Clomposite from 4 cleva-

PREGO (‘OI.'\"!.‘Y WANS,

| ;
D234 ... 36A .. | Seo 1\2, e N, B Whent e Colleeted from gombive in
a3 ;

D20, ..., ITA .. -s&. %{41 ME, R e L
] a3 ‘
BAM3) ... #8AL.. ql(.' B IBEL B e C(ln_ibi’gted from comnhing in
: i

\\'ni\ecnm_ e 'Conmasxlc from 4 clovas

!
1
| Jield. .

1: CoMeeted from bin on ferm.

| i i
Caollyer..... ... .. I . i Compasitc from 3 gleve-
. : !

Nigsee. 15, TS, . : I Colieclcd from combine in
"B W. ! i eld

WALLACE COUNTY, KANS.

Weskan .. . . Wmler whent.

Sharon “\prlul,s :

Whallage_ ... - \\’heat 5.

SV cormer 8 ; Ripe witenl head * Gatliered io fleid,
4B, R .ib\\' |
5 coTneT_ o0, 27, Da.
CHSL, ROBEW. :

HiG HORN COQUNTY, MONT.

BMO40 ... 158A. L Wryola. . oo Wigler wheat . I
#2405, . 15308 :,___.do cmmeeeeeoa-.| Soring whent .. ... [

P

L3

I

" irriguted.

=
2]

BAMO5I.... . Ie- coo - o) Winter wheat
H24052 o ABBALLL Lod‘ije Tirass. |
B"Iﬂ'ni - [ | SR

,_.(io.__...____ .

Sbrmg wheat ... ¢
Winter wheat

-
|
i

CARIEA LD b 10 13 0O BT k3

Bzmm_ . .
Bugoz. . .. E .
. Snrmg wlient
. Winder wheat .5
B L .5+ From Eheridan, Wrye.

254656 — 1—2
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TarLe 1.—Selentum conleni of wheat and wheat producis—Continned
B1C HORN COUNTY, MONT.—Coninned

Ficld oy : Sele-
No Plage of colleelion ! Alaterial T nium Remarks
- i 058

i

i

Laboratory
No.

! P
B0 ... elAL. | Fardin, ... .. No‘ll hard winter - ?0,5 Composite from & fanns.
whrat.
BMORD. ;818 L do.. . No.] 2 ligrl winter .3 . Froma fnrm,
. : wleat., s
DBMOTO_ G, L . ceao P Mo, 1 hord winder
| i wheat.
B0 W . . A No. | spriug whoad
B2 . WIE_ . o, | No. 2spring wheal
BHOTR WL el oo Winder wheal o
TR, - . i Bpringe wheat, ..
I 1517 WA B P o Winfer wheat..
PRI 1< L SO . . dr. .
DR 5 de. L i dn L i Elevator bin 2,
lﬁ"D ;_ . pee . £ [, S . KElewntor bin 4.
o coee to - . - Elevater bin 1,
tha } A)ring \\]mat , Elgvator bin 4.
| Grown 2i miles anst | . _dla i e et + Collected  fram Lrugk on
of THlings on! . highway.
Pryor Crock. : . .

|
|
|
i
|
|
i

Compashie from 8 Inrms,

o

Campnsile frone 12 farms,
. Composite from 2 farins.
14T erop,
: D

Y

Dao.
. Rlovator bin 12,
Elevafor hin 1.

£ bad bt Zhy EH L

BLAINE COUENTY, MONT,

B0, . 23R40 Lollman .. ... 'Spruu. whent, .

B, 2858 | Chinesk.. .. o ..

B2s43 . WA o .. ida ' * Composite from 7 farms,
B4 fesely L e a Campozsite from 3 freight

! ! .‘ GArs.
BAH5.. . L) 2874 Jdoowdde . o o0 | Flear e B
BIAG ... ot do | Bran .. L Ty
DAy .. P - .| Sherts .. ... .. '
DHs.. . U B £ ) I ’\Hd(l!mgﬁ o s i
DM, . ... . armperetd whent. 1
Baus .. BSF, .. ! Breakinst food . 2
D25 L 250 . » Spring wheat.. . . - 2 ' Compuosite from 20 farms.
Bogse, 1 . . oL Winterwheat L .5 i From 1 farm,

cm——— ich . . Spring wheat L& i Composite from ¥ farms,
Ii.H-HI .20 { Tartem . oo . Composite from D fars.
BAULAS. ... 2904 . . do . RN 4 [ R R From a freight eatload.
B2GG 2 o dle . . . * 'rotn o freighi-car betd,

CARTER COUNTY, AIONT.

| .
B3IS06 .. 1 1201 _‘.| N]' }m‘o. 0, T 98, "ipring whent ]mmh 0.0 Gathered infleld,
! { i

CASCADE COUNTY, MONT.

B2z ... 234} Great Falls....._...| No. 1winterwheat | <01 |

B2M. .. 2B L do b da <. 1 . A freight carload from Ty-
: : e dith Basit County,

Baqug L0 230 veemeieicoo No 3 winter wheat .., =010 A freight corload  [rom
i ] ' Choulest Cotnty.

neqoeg | I I e | ..‘o 1 winter w hent..: L3 .

BT, TR DI, 10 e 0. e aoooot L1 A freight cerlond from Tus-
H i cado County.

B2¥ . 8P . Mo, 3 spring wheat. . 1 1A freipht earload from
. : }  CGheteau County.

D220 ... 3G .. We. 1 spring wheat L .8 F A freight carlowd rrom Hill

+ Counly.
1324..30_ e ..‘ MRH.. Baker'silour, :
- -| Family flonr..__. .
- Flenr. .. .
R dn.. e s

Wholu-\\ hoat flour..
Germ flakos . ;

Spring wheat,
Winter wheat, ...
No.

E LR B T Y EE TS

: Freight carlond from Cas.
i cada County,



http:Whole.�wh(.ut
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SELEXIUM OCCULRRENCE INX CERTAIN S01LS

TapLE 1.—Selenium conteni of wheat and wheal products —Continued
CAGTADE COUNTY, MONT.—Contintied

Taboratory
N

.

Field
No.

‘ Place of callerilon

, Sele-

Material nim

Remarks

as Se !

i
214B....| Great Falls...
UG
Lo

LR,
1ol4F_

Bz, ...
2443 ...
Th4244

B _._,..

2HG.

Ba263. ...,
B2%e6. .
B67 ...

Na. 2spring wheat

WMo. 1 winter wheat, !

No. 4 spring wheat. . 1

.2

Wa, 3spring wheat_ . 5

Mo 1 winter wheat

Family loar
Haker's flonr.
Flour_ . _..
U [+ TR

PN || S
Whale-wheat flonr

germ Nour.
HBran,.
gharts.. .
Blended wheat. -

.do.
| Winter wheat. ..

REREEL L

N

Cde. NI

i Bprivg wieat ... .

_da
\\ inter wheat.

CH(H TEAT CO[‘\"I‘Y

T197A L
BISG ... 10TB..
n20187 WAL
B2uIss |

pausy. ..
B0 I

..dn
.do
Ao oLl

e

B0 ..

-
B4i92 |
BRI L

S

CappA. .
200}3._--;... .d

U (- T

0. ..

L4164

Bouare Borte . .

Ao

Geraldine. ...

IS [, T
do

B L
BoAma ..

MONT.

Winfer wheat.

_ Spring wheat .

* Winter wheat

Spring wheak. .. .

C Winter whent . ..

RN, U I,

. Spring wheat

. Winter wheat_ . .
, Bpring wheat ...

oL R
Winter whoent ..
apring wheak ..
Winter wheat .
Spring wihem

8 Winter wheatl . |
i Epring wheat .

Winter wheal., .
Bpring wleat
Wintor wheat

- g
' Sprinr. “whoat .

Winter wihpat, ...
Sprims wheat . ...
Winter wiwat . .
Epring wheat .
Winier wheat ..

EOBB.--,I.,..,do [, ...‘[ Spring whaat

Bozia._ __l20A i Corter__.,..co......; Winter wheal, ... L]

jP.jl’l.m.
! No. 2spring wheat-_l 0,1 Freight earlond from Pon-

dera County.
Freight earlond from Ghou-
teat County.
{ Freight carload from Teton
Cunnly.

0.
3 | Frelght carload from Hill

County.
: Freight carload from Yel-
lowstgne County.

Freight carload from Cola-
Cordo,
- Compesite frap 4 (arms,
© O 10-15 miffes norlh of town,
l‘J'h]ErOD
: 0.

| Composile from 14 farms,

2-12 miles cast of rown.
! Composite from 2 farms,
i 2-8 miles east of town,

i ; Compaosite from 13 farms,

i 2-12 miles cast of town,
[ Composite from § (arms,
; 2-12 mijles east of town.
Fromt {reight carload,
IE Composite (rom 20 farms,
frain IR miles cast and 24
E miles northeast of towno.
. Compaosite from M4 {arms,
from 18 miiles enst and 24
miles nertheast of town,
Composile rom 10 fanns.
1937 ang 1938 crop from
freight curland,
Camposite from 0 farms,
Composife from 2 farms.
Campaosite from 3 farms.
Composite from 26 farms,

Composite from 17 farms.
Compusite from 5 farms.
Clompusite fromn 33 farms,
Composite from 4 larms.
Composile from 14 fatms,
Fromt reight carlosd.

Composite from 20 farms.
Compasite from 4 farms.
Composiic frotm 31 farms.

' Cowpmsite from 4 farms.

Compesite of wheat grown
within fimiles of town.
Do,
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TanLe L.—=Selentum conient of wheal and wheal producis—Continued

UHOQUTEAU COUNTY, MONT.—Coniinued

1
} Hele-
[ nium Temarks

Labpratory | Field
No. o5 8e

No. Pluca of colieetion Malerinl

p. M,
B2401 ¢ Sprmsz wheat.. ... Clompnsite from A forms,

- Winter wheat
D243,

BM2iy .
824218

Urbit.‘l'-.l\

From freight eariond,

L

T

Spring wheat. Campogile fron & farms,
Winter wheat,
Spring wheat,

L

Il Rl

5 COUNTY, MONT.

o

FInfheahd G O it

Sprin;, whent ... ... Composile from & farms.

Comyposite from 3 farns,

Whole-wiiwst four . _

Whole-wlicat isreak-
fusl foord. .

tio....__._, U Sprnl);. wheat........

-

Composite from 12 furins.

[R&E ]

I‘lnw;i!e
d

Compusite froin 15 tarms,

FERGUS COUNTY, MONT,

Grassrange. .. i Epring wheat ...,
Lowislown . + Winler wheat, '
i W%ng whoat ...
W méer whent.

P g

Mo

i 1937 crep.
Cornposilg irom 3 fnrms,

"-}nr:ng, wheal
Winter wheant . -
Spring wheab.._ ...,

LRl -l S Ll B

Composite from 2 [arms, .
0. Winter wheat. ... .0 1937 eron.

TPFA ... - PR ¢ M,

ik T | Spring whent .. ...

MEA L. do__. Winter wheni.__ .

1788, L |-.-..doo. Spring whest. ..

IT8A | Winired, . Winter wiieat.

25 S DY« | T Spring wheat,

180A dao_. . Winter wlieat

J80B. .. Sprinz wieat
18iA L Winler wheat. ..
18IB, ... .__do... Spring whent...
1824 | Brooks._ ... . Winier wheat. .

Composile from 3 (arms,
Composite from 4 farms.
Comipesite frem 3§ farins
within § miles of town.
Conposite rom 3 farns.
Composite from 4 ferins,
Composile from 2 farms.
Composile from 4 farins
within 5miles of Lown.
Compasite frons 16 farms.
Canjrosite from 3§ farms.

CDACADAA

L2 1D b2 Ch

B2 ... (RN | R
B2I5__ A Dunvyers.
B24132.. - R [ T ‘inrina whenk.....
B24i53 4C PR | S Winter wheat

W!ntcr wheat
;r)rmg wheak

Winter whoat.

Spriélg whanb_

AL

-
BERILD & RIAMCD RS EIBIBY  RY D e

Do.
From § miles cash of town,
ierigatod.
Composite fram & fnrns.
Compesite from 3 farms,
Irrigated,

From {reipht carlond.
Composile from § [arms,
Compaosite from 13 farms
within 5 mlics of tawn,
Composlte from 5 forms
within 5miles of tawn,
Cowmposite from 7 farms.

oo
Winter wheab. _____:

Spring wheat
Win ter whent.

From 16 to 26 wiles apst of
tawn.
Do
Composite from 20 farms,
Compgsite from 7 [Frms.
Composite from 15 isyms.

Marquis w' hunt,._..-

Wlnu.r wheat. .
;!)rmg wheat....

Winter whent

A
rt ot 1y B

AN,

WeA- .ol el LI




SELENIUM OCCTUREEWQE INX QERTAIN SOILS

TaBLE 1,—Selenium conlent of wheat and wheal products—Continned
FERGUS COUNTY, MONT.—Continued

. Scle-
thg{rgtors , Piaee of colleetion Material n!usm Remarks
) as Sp

opom

B2u6g..____. o) Penton.... coea.o__| Spring uhcut....,__. <01 | Composile lrom 10 farms.

B3z, . . A . d .| Winter wheat... Composite from 0 furmy.

B2l . P S . Snring wioat Erom 1 faem.

Winter wheab_ ..., Compoesite from § farms,

;. Spring wheat_ .. 1a,

; \\'intt-r wheat, Trosn (reight carlond,

: Contposite frem 15 farms,
Comirosite from 2 farins.

e o £ 1D 0 GAOBD

AN

. Reprosenbative  of 1637

e,

From i milc enst of town.

From & {arm 10 miles cast
of tawn.

Composite from 2 farms,

¥From a farm 8 miles north
of Lown

2804 |..... (Io.._........__,.i Winter wheat___._._]

H’ILL COUNTY, MONT.

.=
it el

Composite from 31 farms.

Sprim, wiieab..
Em:ﬁ freighit carlond,

et
S Wintu whent. !
- Al Hpring wheat (‘nmimﬁtt(s roun iﬁl‘arms.
. Composite {rotn 5 farius.
Composkte from 2 farrms,
Composite from 20 farmns.
Compoesite (rom 25 farms,
Compasite {rom 12 {orms.
. Compasile from 21 {arms.
i From freight carlond.
Composite from 0 farms,
From freight carioad,
Comyuosite from 15 fprms.
Fro:]r; frefphit carload.
a

[

g

. | Winter wheai.
..t Bpring wheat _

A

b b e

E

=

[EL =TT TR

Composite from 7 farms.
Composite (rorn 21 farms.
From freiglit corload.

Kremiin Wi aem ot )rlng wheat
R [+ S Ao !
Jo. 3 spring \\'il{‘ﬁ .
*Winter whont.
)ri(f]zg whoeat . Comuposiée from 17 Inrms.

Composite from 35 fanns.
Composite from 8 fnrms,
. Comeposite from 2 {arms.
- Sprmg wheat__

' ...-.._.._..-_i._...do Composite from 16 farms.

JURITH BARIN GOUNTY, MONT.

D1z ool Arrow Creek_ o ___. ’ Winter wiheat L Camposite from 16 farms,
224178 . 4T3, - . 1. . Spring whest... ... . Catmposite from 2 foarms.

BAIT0. ... Aol deo . Winter whent. . Comiprosite from 5 {arms.

B24180. 13 SR [ .i_.____do.....,.........-. .2 | From ircight carlead.

LIBERTY OOUNTY, MONT.

[

e by dram

Laothpir .. .. . Sprmg wheat .. ...

o da L L v Composite from I farms..
A . Tiber. oL S NA spring wheat . !
..; Cliester .. . ... .. " Springwiheat____. !
ot 00 0 No, dspring wheal
.~ . Bpringwiheat ...
i Winter wheat
N0 2 spring wheat. |
] bprim. wheat.. ...,

-

Composile from 9 farms..

Compmsite froin 25 farns.
Composite from 3 fn/ms,
From freighl carload.
Composite {rom 8 farms.

LA

R R

Composilte from 19 farms.
Composite from 8 farms.
Composite from 12 farms.
Fror}l) {reiglhit carload.

0.

Ba.

=

o
D00 Winger wheat
U . i Na. 2spring wheat.
BEHG! . . do.,..... ... B 1
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TasLr 1-—Selenium conlent of wheat and wheat prodiucis—Continued

PETROLEUM COUNTY,

AMONT

Labaratory
No.

Place of collpetion

b Balo-
Pomiurn
o5 Be

ATaterial

Romarks

B2
DG _____

ITIG ...
171c

Winnett ... ..

.p pom
Sprlng whenb ool 1
L4 N -2

Cotposite from 2 iarms,
From Garfleld County.

"HILLIPS

COUNTY, AONT.

Baaddl .l

B24482
BM4E3. ..

295D

2060,
2061
.
VB ...
070,

20BA. .
g5

Dodson __.........
Wagner. . =

i Na. Esprm"“lleul__
! No. Ispring wheat...

AewmenlOem L

I Spring whent.

RN 41
!

. e

T S

B BD et £ 305 Th R RS P LD T

do_.

Epring wheat..

A

SAL A -
[EYT P

No. 3 spring wheat._|
Winter wheat.__. . __;

Spring wheat....... 1
No. 4 spriog whent..

=]

-

Compesite fram 20 farms.
i Composite irom 41 ferins.,
; an]:l)froigllt earlomd.

3.

Do,
Da,
Compesite fram 10 farms.

» Fronl [reight earlond.

Composite from 7 faring.
Irrigated.
From g (acm 40 miles south
of town.
Frotm a farin 5 miles south-
ast of Lown.
Cemposite irom 5 larms.
a.
Composite from 11 fnrms.
From feeight carlond.
From g furm 3 miles east of
towr.
Composite from 15 farms.
From {reight earlond.

PONDERA COUNTY,

MOXT.

Daasg_

B2l ...l

R24357. 000
B24ass.__ _ .

2454 |

2451, _ ..
MBA . _..

AUBB. ..
460 ..

Conrad. ...

L L

do. ..
_-do..

Spring wheat ...
Winter wheat._._._.!

Nuo. [ winter w llcat__
Spring whent
4

\\_’-iﬁtm:‘\;_]mat
Snngg whent.

.do
“Winter wheat .
No. 1 winter wheat.,

Sprmg‘ wheat ..__

L. = 1 R

Composite from 4 farms.
Fram & (et 14 1niles norgh
af town.
Compesite rom 3§ farms.
Composite from 5 furins,
From a fartn 12 miles north
of town (low protein).
From & farm 12 miles north
of tewn (high protein).
From n farin 4 miles south
of town {1937 ¢crop).
Compaosite from 20 farms.
From frelght carload.
Composite from 18 farms.
From freight earfoad.
Camposite from 2 farms.
From relght carload.

Compesite irom 4 firms.
Composiie from 10 fartas.
Frotn [reight earload.

From a farm 3% miles ¢ast
of town.

From a farm 10 miles north
of towr.

From g (arm 9 miles north
of town.

From & (arm 8 miles south-
west of town.

Jlaenllll

Comnpogite {rom 15 [arms,
Composite lrom 12 farms.
1837 erop.




SELENIUM OCCURRENCE IX CERTAIN

J0IL3

TanLg L—~-Selenftm conlenl of wheat and wheal products - -Continued

RUOSEVELT COUNTY, MONT ~Continued

Leborntory i Field
v No.

~o. P'irec of eoltestion Aatericd " nimmn

. ns fa

Bele-"

Bas2, L . W i - ... Spring wheat ...
Ba4523 . -.\ ool e oo oo ... Fb .
B21524 . : 6. . . ... i Branand shorts.._..
BAE2G. L 3D da .. ... .. Whole-wheat Novr,
P52, .. ' . . ... o No.tspring wheat
B4R, L : U . Sprine w Eu.utr
B‘24523., . AL . . oo de

Basse. L. 32 .| Frowd . N ¢ 1]

24355 . 13358 0 Cuthersen . . L e ..

BMSH. | 32 R | TP | |

"

o

B .. 3N ... . o, L. oL dn

BME6 . 3FA e . . L L.

Bo4s57 ... 328 o Bainville . tio

B2, . R T S “:nrlm whuat N, 4
B2530._ . WL [ [T R Na. 3 spring wheat
B245G0 . . : . [ {7 Spring wheal. ... ...

[ERL RS TSR]

P.op.m.
@2 Composite lrem 24 farms,

Eh Lo dh Ch o e O G B B

i
|

Remarks

© Composite from 30 larms.
- Composite from 0 farms,

Conmiposile from 32 farms.

. Cowposite {rom 1§ farms,
- Froen a farm 20 miles sonth-

wost of town.
Conmposite from 2 faris,
Camposite from 8 farms.
Comnposite from 13 farms,
Frezﬁ freight cariond.

Q.
. Compnsite frotu 11 farms.

\ii l“iili).\\ COUNTY, MONT.

B24543 AL, Redsiene Spring wheat .
B4 . . A . Pleotvwood it}

BMM A L Anwelogw .0 Figtr |
FEEL T O 1 - [11 . Bmn ..
Basds . . L, 8% da. L ; Shorls. ..
B24j40 .., 3N . .do ...t Bpring w eat
Bisss. .. L IWE e : de

B24351 ..., WA e . oode .. i Brenkfast fogsd

'l‘l-'lf);\ CO{ NEY, MONT,

%Eiﬁ% PR ok g . ::pra:jq. whenb. . . .
24003, . I, O S,
TIO4804 . . .. APPSR i

LS et >

_ Bjwing whest
Bomg. L 2D, oo o0 s ol Ll

: o ..
* Chotenu . . : S_;nm, wheat.
T S .
Tdde . \Isrquh whea

S Patlon . .. .. Spring wheat.
e ¢ Winter wheat
Sde L
Spring whent.
o e o Cures wheat

...+ Marguis wheat

BN .. EZ’:‘.DA,, L ode . : Spring wheat .

B3l ... e = e o2 Winter whast. .

B2 i e . .‘ Spring wheat. .
B24g1 L . . . ceeieen oo | Winter whest .
By | 2% OT .- . dle e -
- i P+ .. e.aed) Spring wheat .. .

C(»res wihat.

Conmusile from 11 farins.

CA8HT erop,
LT erops irrigated.
" From n farm 2 miles apst of

LoWit.

- From a ferm 3 miles north-

west of town.
Dg.

- From o fnrm 2 niles north

of tows,

- From a farm 2k miles east

of tawn.
1833 erop.

- Fram \“\\'h 3 R T

R.3

. Conposite from 24 farms.

: Composite [rom & firms.

Composite rom 10 farms,

5 . From a farm 5 miles east of

town.
: From SW1l; see. 36, 1.

N, R.1E,

iC‘omncsiie from 20 (7}

farns,

- Composite from 4 furms.
, Composite frein 18 farins.
i Composite Tom 3 farms,
! Composite from 4 farms.

Comosite from B farms.

 From a Iarm 13 miles cast

of town,

Compipsite from 7 farins.

TOCLE CO{I\T& : MO\"I‘

1
b
1' i‘:’.ié""} SHOIDY .. evereees. ‘I 5
T Wigter wheat .21 .81
© weee---! Bpring wheat. ...

Fronm (reight carload.
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TanLe 1.—Selenium conlent of wheal and wheal products—Conkinued

TOOLE COUNTY, MONT,—Contimied

f
Lnbgrg‘tors' { }i'{_eald i Fluee of collection |
3 i '

VALLEY

TN

Remarks

) \\'intor wheat,
Epring wheal

COUNTY, MONT,

Conposite from s farns,
Compasite from 2 furoms,
o Composite from 15 forns.
» Frow a e 6 niles norih
. oflewn,
From freight carloacd,
Composite [rom 15 (arms,

! Sele-

Alnterial ¢ pium

T ops S

: Popom. :

Byring wheat 0.5
Winler wheat 1
© Epring wlhest 1
. Winter wheat 2

i No.1spring wieat L3
P11 H
do ... ... 1
S;;rmg wheat ... 1

- Composite from 7 {urins.
Composite from 3 farms,

C Fromn freight carlond,

Comiosite from 19 (arms,
From frefghl carlond.

1937 uned 138 craps,
LA
MET erap.

! Frem (roipht cariond.
D,

Courposile from 15 ferms,
Composite [rom 14 farms.

From ! larm.
Cmnposite from 3 fprms.

of H0u00
of 2,000

- Representative
Imshteds,

Representative
bushels,

1937 crop.
* Compmsite from 21 farms
- Composite fronm 2 firoes,
- Frow a farin 21 miles south
of town.

B4 . Hinsdale N Hprmp. wheat fi. &
DB2I485. .. t onab do .. ... N 2spring wheat O
BX48. . D R00A . (‘In\;!ou' Flour 1
B4R da. do 2
2R Y Tiran 1
Bayen . do Aiddlings. . ]
Bt do. Wiient . &
B2 RiEHS it by
Boed 014 .. do Na. ! spring wheat i
24404 R 1101 do Sprige wheat
B24485 ;A oo N 1 spring whoeat +
B2 i017s Lo dn . .a
Bad97 J01E a . Codde. - 2
B24Gs . mE ol oL ‘-]:rin;: ui:eut R t
B2gg0u L BOLCE. e R Mo, 2awing whent H
1324500, 302A D 1 R hprml. whont i
Ba4s0s. . B0IA Nashug du . E
1324509 U5 B i
R34510 o .. i
B25H Coda oL . B
BHEIT ... Jde o L L |
Ba450a, .. doe s !
R245M Winter wheat . ]
BMAIS ,_ ... Spring uhent . Iy
H24516. e .2
BaAIT. ... . . -l
YLI LO\\'S'[‘O\'?J (‘()l NTY, ATONT,
B2HOR_ _ . 1B3A " Biitings Flowr . . s
BRs60% ... . 16B.... . .de : do H
BN ... - WS- ... dn .7 Milirun shiorts nne .2
brin.
neng . 1T B o Whigle-wheat flour .. -1
Ry 63T L do... Flour. . . .2
BXWE . EMIFL... ... o 1] L
Lo MRG0 e L da .2
o, [h |
du .. LI
da . .2
Whept, L .2
2, : . to . .2
BaLG TR L VS - Wirler wheal -
BN .0 IBEN.L. oo . o.oo. . Spring wheat ol
BMHS ... 6D ... da L Winter wheat .2
B, de. . W2
BMIE. g, L
D3R, Spring wiient. . L3
B2 Winter wheat. . LI |
1215 S Spring wlheat.... W2
B2{132 Winter whent L

|
|
|

o
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SELENIUM COCCURREKNOCE INK 'CERTAIN SOQILS

TasLe l.—Selentum coanfent of wheat and wheal products—Coniinued
BOYD COUNTY, NEBLR.

Lahgfg.loryi Egﬁid 1 Tace of collection ! Afaterind .; i Remarks

! i !

7 AL
Bo3516 13A. ... W}rxs‘i\w;i sgc“s. . | Ripe wheat heads._. I Cathered in fleld,
1A | Amoii O
Lyoch Duram wheat Represontative of ali wheat
handied by alevator.

Coros whaat |
Winter wheat, - 1
|
|
r
!

Marquis wheat, ____
- _ Spring apd wioler
whent.

B2y . .. 3750 .. Mnarguis witeat

¥ IBE....)... Durain wheat.... ...

COUNTY, NEDR.

+ From see. 11, T.32N., R.
52 W,

Cores whest .
Maryais wheat. . ...
Ceros wieat ________; 2 ° Fromafreight carload,
. Winter whent .-
Ceres whenk
Afarquis wheat . .
{ Wheat. . .. ... From 134 mniles norihwest
: : of town; irrigated.
B ... [ ; Ceres wicat From a farm 4 miles torth
: : : of town.
B23303. ... TTA.._] ‘-‘n-;:nw. T 8HN,R D Whet...._.. ... Trrigabed,

B22505. . ...l TBAL ... SWIG see, 3T, 4 Chieftain wheat ...
50 W,

: . . .

HaETIH . b ’ S\\’}; see. § 0. A3 0 Whent.. . ... - Gathered in feld,
i N.. R, 50 W, . . '

BT S“ 14 see. 9, T 43 ! Rustpraof wheat. . ..

o RGO W . :
823:1:.____.| BH_____g S\\"*i SO, 10 'I‘ 33 | Buring wheat . _____.: 3 [frrigated.
N, R, 50 W } . ;

Winter whont. J

Winter and spring -

: whent, - .

©No. 3 whest : L5 131837 spring and 243 1938
! winter

R TARR I RS

No. 2whenst. ., .__._ .

Whiient spropies ... . . (‘on:posnte ol elevator {est
samples,

Winter whont

Coreg whenl _

Durnm wheat..

Ff} R\IAS COUNTY, NEBR.

BMSY..L T 2A Ll |H(n\(‘r(‘ity _I“'hc*nt RO | X f(‘anlpositt' from
L : vatgrs,

I!.\RL.\\' (‘OL‘.\‘TY. NI"BR.

s ! Whent_ . ._..._p <81 I Composite  from
i i valors.

H [’I‘C‘ BCOGK COUNTY, NEBR.

———s .
B23402 i 4.\.“...r Trenton. I Wiheat ... . ... 1 1 ! Composite from
| | ! ! vators,

25465—11—3
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TABLE 1.—Selenium conlent of whee! and whest products—Continued

ENOX COUNTY, NEDH,

| 1

i i . Sele-
L&b&rgtory : Fl'\Ichd ¢ Ilace of eollection Material " niurn ! Remarks
' o i - asde
-— =' t —_—— — - —
i | }P HN an, ¥
stao:_-.__.] FA..... Niohrara .____._____ Wheat ... ..o 2t 1037 orop.
Bas. ... lBAL L Scc.‘.;fp, T. 23N, L. | Ripe wheat heads .~ § | Gatl:crtd in field.
BT 8D Ll do... .]| Wheat ... ... 14 IQ‘JT;rop, from same fteld
oy 84,
B23608 ... 49A Yerdel, . ovvoeeeanas e i
BHvT. |7 I Niebrar, . —o.......} -‘a]lrmf wheat,, | 1 i
BMTSE.. ... o151 S Y . TR 3 Winler wheat, 3
B ' v L}
RiuD\\'ILLO“’ COLN'I‘Y NF‘IIR.
BIMOL. ... 3A E Wlhent . I 0.5 | From 2 plevators.
SHL]I[D AN FOU\"I‘) yNEBR.
I . .
B2 .. O0A..... Cores wheat .! 0.51]
Baavi0 . _ W, ... Alnrquis whent Lt B
B0 .. Winter wheal )
B21741 Cerps wheat e .2
Bhve2.. Winter whoent, - <.l
G23743 .. Burum wheat L2 J
B3 . Winter wheat L2
BET45 . Ceres and \Iurqms L2
b wheat.
BERMO.......- 34, ... Flour .. 4
¥ oty SO 1 | J Shors . _ L 1
H3748, foacl ] Lren ... L £
B&TR . I U] B . Wihewt, oo o0 Lo + Cleaned and hlended for
. mitkinge.
B®vs0 - @3E_ . do . 1n
B2arsl. WF. . w mlur whent .00 ]
BZiisa, WAoo de Ll 5
Bxrs L% N | S C‘t-n-u and Margnjs .2
wheat.
FOAA L Winler wheat L2
P E5H . Spring whent | <.1
[ <1 Y. Winter whiat. .1
BRTSG_ JOGG. Spring whoent. . .., ... .3
Bavel__ . L7 S T Wheat.. .. ... ..., <.1] Composite af clevalor fest
. ! . samples.
Baz62. .. WEE. ... Amber and durum ]
wheat, :
BN . 96AL ... Winter wheat . | <
BXMHS. .. . WB Spring wheat, . ! EE
B23i67 .. . 97A .- Winler wheat Py
BXyee. .. . i uTB. .. Spring wheat . Vg
BRvEs. ... .. 988, Shorts . _ : =
B0, ..., BBL____ Flour .. . oLl
BEaiTIl L 680, .ol Lot
v RO 1. | ) T, Bran H .5
Bear. oL 08B Blerrded whent. o Lol
AUOUX COUNTY, NEBH.
|
BBl ... { 1HA.. .. [ NE.corner sec. 5, 1", | Wheat heads. ... A 1 \ Gathered in field.
34N, R, 53W. i ;
BURLEIGH COUNTY, N. DAk,
. i f
Bzaw-._..-% 363A.._.] Bismurck..__.. er-.| Spring wheat. . .. [ 0.5}
MOUNTRAIL COUNTY, N, DAEK.
f | i
Ba4ss6_ .. | 345A....] White Barth .. _....| Spring wheat. ... ..] 1 Compnsito irom 3 farms.
Basor. L TMeA. L Lldoe ool adoe Lol 1 Fromt & farm § mililes
H ! i i north of town.
B2H0S. _____ [ M7AL S Ress.o.e oo 1
BAO00. . 38A_ b doo.. oo oeaen T .5 ; Composite frou 8 farms.
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SELENIUM {CCURREXCE IN '‘OBERTAIN

80ILS

TasLe I.—Selenium content of wheatl and wheal products—Continued

MOUNTRAIL COUNTY, N, DAK.—Contioued

Lab nTmtory

Field

Pines of collection

Materizl

Seie-

Remarks

35iB.. .

352)\_-__:

353A._ ..

L Stanley. ... | Spr::’izg wheat.

Tagus .___._____.___ " Cerss whtenbooenon.os

Composite from 10 farms,

- From a freight carlead.

Compaosite from 8 farms,
. Composite from 3 farms.
. From n farm 3 miles aorth
of towin,

From a farm 2 milys south
and sapother 5  miles
south of town.

Contposito from 3 farms.

WARD COUNTY, N. DAR.

BHEM. __-‘:
BE18. .
B2101G |

B24655. .1
B24027_
B3I L.
Bgse
B0, T
B35 L

Buaig. .0
BG40,
B24641

B2485...._

524652...-_-.'
it 3

| Berthol...... ...~

do._ .
R 1.

- Lonetree

Diesiges. .. | ...

. Mingt_ .

SOIET____t ..

3024 ..

] S
cae do

Apring wheat
d

_.ode L L
Durum whest. .

-_ Snring wient_ |

du......,._ ..
oo
- Durum wheat .
Fiour.........._.-..

Winter wheat.
bprmg wheat. .

- Lamfords spring -
whent.
© Winter wheat
: o, .
.,pring whegl

Flour m:ddlings

Spring wiwat . __ ;
¢

: Flour.. ...._..

! Cores wieat.......

[

2
a

b3 b3 B Eh b3 An bD

{ Compgsite from 7 farmns.
. Composite from 18 farms,

Cemposite from G farms.
Cornposite irom § farms.
Composite from § (arms,

reE

o en

oo

1St R IR B3I R D

: FromDBomncnu County,
© From Chinook, Mont.
" From Belt, Mont.

- From Fort Benton, Mont
. Fromm Gifford, Mont.

- 53 pereent 1937 and 50 per-
tenth 1836 erop,

. Composite samples from
clesoor,

i From sec. 31, T. 152 N., R.
i B WL

Boaasz |

B2asty L
B24sss ..

<1 O

A 3B
'_RSIC..

WILLIAMS COUNTY,

N.

DAK,

. T'renton

Witliston .

© Bpring wheat. | 1

Ceres wheat .
Marguis whest
Spring wheat

5 Froin »

f Composite fram 5 farms.

: Composite from § farms,
1936 cron.

. From o freight carload
shipped from Chinook,
Alont.

Do.

freight carlaad
shipped from Fort Ben-
ton, Mont.

D,

: Do.

: From =
shipped
AMoant,

- Composite frem 10 farms
within »n radlus of 35
niies of town.

Composite from 20 farms,
I-‘rom Ireight earload.

freight  carload
from Corter,
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TABLE 1.—Seleninm conlent of wheat and wheal products—Continued

WILLIAMS COUNTY, N. DAE.—Continved
{ : - Jele- R
Laboratory ; TField Place of cotlection | Materint Rivm : Hemarks
No. No. 83 5e .
1 il ‘ '
i : fom
Witlisten____........ Spring wheat__..___ i Com;:os:tc from B furms.
Eppinp.. IO . i Compgsite from 9 farms,
& 48 puunds “sprieg From [reight cerload,

wheat

BoST9. ... 3bA_ . dee .. Spring wheab.....__. 1’ Composite irom 16 farms.
B24580. ...} 337A. .| Wheelock. ... . {.. . do____.......... a1 Compesite from 12 farins,
B24581 R ¢, .5 . Composite from 15 farms.
B2{583 doo 2 .
B “Ceres whent... ... 1 . Compaosite from 7 farmis.
B24585 } Durum wheat ... . 1 - Composite from 2 fsrms.
24586 | Wo. 4 spriog wheat . 1 . From freight carlond.
B2587___._ A_' iB.. ; No. 3spring whest. 2 I?r(}m a farm 12 miles north
| of town.
BRI '.-'. T TN I L1 T R ESpring wheat., . __ 1 From afarm 13 miles norlh
of town.
'B"’-}.’)Qi._.____ 342.\.--_ 1
! I+ Compesite from 16 farms.
t o Compesite from 6 (erims,
2+ From freight carload.
BRYLE COUNTY, 8 DAK.
I
BMEO.. ... JDA L C‘hnmbcrlain._._..._i Ceres wheat. ..., _ [
B0 . o213 JRR P G0 e oo Dharnm wheat... .. 3
BUTTE COUNTY, 8. DAL
BE3SA6. e 1T0A.. Vale oooo ol _\Inrruis wheot. . <01 Irripated,
B2as47. .. 1198 ._._.do [ T
BHSS ... 120A.... SW}{ se(&‘ ES BUE Sprmg wheat.... . i Gathered in field.,
NaRLEE.
B2a8s3. ... 1204 .. Newell .o, Wheat __.____...... .9 Miixc:_ll irrigated and dry
: .
B, .. ... CIAB_LL _Lode. e oo oo .. Marquis wheat. . .2 Hrigated.
B238sh_ ... P122AL L. Lol oo Lioo.o Eeres whent..o .. i .’\{]Exo‘(li irripaled and dry
; . 2l
19913 e e Spring wheat ... 1
1220 _.dp.. _.- Ceres whest. . ) .3 (rripnted.
1228 de..__.._........ Winter wheat, ! iin
1234 . Seg:. 16. T. AN, R . Spring wheat.... _.. .2 From l:ruci. in Aeld; ieri-
' gaier,
_________________ do.._,_......._‘_ 2
B & Irrigated.
L4 Refuse wheat in woed
seeds.
i Compazile of clevator fost
. samples,
P 1264 L Belle Fourelie. . .odoa oL .2
Wh_o__eedoo ool Epring whest ... ., J&  Composite of 22 olevator
: i . test sgiples.
BIBT6_ . 1280 ... 40 ooeoaoao., Winter wheat. .. & Composite of 15 elevator
; test samples.
e, 1) 2 S A 4 -, S Winter wheot sod . 1 Do,
' i Ive mived, H
R8T l 136}3__ ORI [ S 1 :mar whest ... , i ; Hiended,
B238T0. ! 196F . [ S : - I, ' .53 ¢ From Beulah, Wyo,
‘Bzass.., c=|:nn;'.-, wheat, o .& | Bleaded,
....... i f Cereswheat .., ! | From 5 miles south of
| : . ;. Belle Fonrchs,
B23esd ... 128K ... do. . ___.' Springwheal ... .2° From irrigated fnrms 57
. i i miles enst of Balle
. , - Fourche.
BI8ss h i) SR I i [ T | S [+ L i .5 ¢ From furm U miles west of
; town.
B2gRS_ .. 28T E+ [ TS SR « '+ SR .5 ¢ 50 percent frem Nebrasks
. | &and 50 pereent from Belie
: ' i _ Fourche.
Boassy 126\...- . Winterwheat. _____ ! .2} From Devils Tower, Wyo.
B2388s ——-- ' Spring wheat ; .5 | Wyoming, AMontang, snd
! | Sourh Dakota mixed.
Bsge_ .. o2 S . do. ... von, Winter wheat <. 1+ Wyoming and South Da-
‘ kotn tmives!.
B23800______.| 126N .. .. do ..o ..o’ Spring wheat........j .2*
i
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TaBLE 1.—Selenium content of wheat and wheat products—-Continued

CUSTER COUNTY, 3. DAK,

!
' Sele-
Labfar:tery : I-‘mld Place of eollection i Materiod . niuén : Remarks
‘ | - azle

: P.p.m.
BN6S2 ... 68A._...) Buflele Gap.. . ____| Herd wioter whoat 1 From & farm G miles cast
ol town.
Ba3gBs ... JAOR ... ..._..do. ..._......__| Hara SHTNE wheat | . From furms i~ miles
: I soull of town.
t 1

FALL RIVER COUNTY, & DAK.

PII6TS __‘_..j 584 Tor Spriogs o i I{urti spnng wihient ..
Bziﬂf 631 do, ... ... .| Whent__,_.
SC. '1.\'heat hard spriug
Graharm flour

R
T S
B .

: . (0_..,.‘ . do : )
908000 TSer. 5, T da :u, R, Srlrmn wheat, ..., 4+ Owner reporls na alkali
: 9FE. : ’ D trotible,

et HO0A See, 15 T.10 8, IL Whoat L5 Taken from track in fiedd.

BRT6.._.  01A_ . ee'c"l'ﬁ T.W03, R, Ao {187 erop, from bin on
. e . Imrmn,

BaXr . 1024 \g‘ COrToT :ec.r 12, Mipe whoent heads, . Gathered in feld.
. FLUIETO F I ’ :
VI0BA .. See. 34, T.'e &, R.. Ceroswheat.____. .. i From bin on farm.

T Y s.:o.p:'o, T. 4§, R. Spring wheat....... .| Do,
i 4

PI0TA._ . Edgémont . . Winder wlieat ., r
R Liry R 11 " Eorinp whoat }
N L7, S, \I\\‘ S0, °l TO Whent ..ol \ From combine in feld.
AW

1904 - wc‘!‘l;. T, 11, R, Sprxug wlheat. __ 1. I-‘mm bin on [arin.
BZ!TSQ__.-._.é AL L. ‘:eé'!; T &, 0. Wlhoet : From freighit earload,
B2TH0...... 1dAL__. See.32, T 112, R, . Spring wheat .

B:3r99.._-._.i AL A:dgwredo

GREGORY COUNTY, §. DAK.

B35 1931 crog,

i
i

Boassg._ . e e P . Froin satg field as 16A,
! : 138 crop.
o BWy . . E Grown on ssme field as
] \'., R, iTW carn sample B23524 {1able
i ! 4, . 36,

G i |3

Ronesteel ...
LEITES < Composite from 2 gle-

yolors.

LRI
P

W

" Frotn [apn 1 mile sonth-

west of town,

RO < |+ N N :

eeeen@0.0 o Bpring and winter
whent,

Ceescwneg DurTtim whead Lo

-

(L]

HAAKON COUNTY, 8. DAK

Whent ... .
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TaBLE 1.—Selenium conlent of wheat and wheal products—Coutinued

HUQHES COUNTY, 3. DAK,
Laborstory I-"ild! . Sele-
A oty oy Place of colieetion Staterial ::;ué? _
iF.p. m.
.- Darum whest. N g
Cores wheat . . 1
4

. do.. ..
-; Wheat__ ..

BRagd6_.__.. .| §0A Hadokn . Wheat .. . . ... |
D27 .. .| 8B Yoode coda L0 L )
BZISH . .....| S9A ! Cottonwood . .. Wheat from clevator
B2Igda .. ; 83A....., Belvidere.. .. .. .. " Wheat . T |
JONES COUNTY, &, DAK.
e e P e e e [
Branad - Drumer Whest . .. .. I 5
Boassg L. : Murdo .. de . .. Ll 2
B2ie42 X : du a0 L i
fEpairy] EIEN o Qkaton e . i
LYMAN COUNTY, & DDAR.
BriGld . . . 46 Heifapee .. . Whest . 2
BIIGIE . .. 4TAL Kenneheg ! e oL 4
2817 . 715 da ... ... . i dn . .. 2
BasIs. H X Presho © e R
BHGE2, . . . 45E . doy L oo Flewro. 0 Ll .
B0 . CARA . Vivian. . Whew .. o0 L0 8
1323546 ac T See B, 9,16, 08, T ! do . T
COMENLRTEW, .
BEasdl .. 1. SE,; see. S. T, 108 . Ripe wheat beads... 20
LTEW
a0 NE’.‘ Ri.‘c;2l"l‘.li}3 . do ..l 4
. . ey 4 V.
CA1A _. o Olmilenorthof hy. : do . L L 4
corner see, H. i
g X, ROT6 WL
B235S8I._ BA ..., Nigosee, 27, 0 107 Wheat. . ..o B
N, R, 79 \\ L i
' ‘I i
o . Ripe wheat Iimds...{ I
' NE comr, ser. 2, Ioda __1| 1
“ 10T N., R. 7 :
B23EBH_ o | 354 53 see. 26, P, 107 CWhent ... ...t 5
! N. R, TOW. j :
POET. ... ' 3G6A Proshe. ... .. Ceres wheat. ... 5
B24088 ) 4861 R [ T L che { §
B24667_ 3665 de . . b e . L. B
3 H
Br4u70 b Ng 2 durum wheat . ’ 3
B24gT1. . I L
B24nTe ; No. 1 (lurum wheat . ! 4
R24073 i Durum whaeat 7
B2467G Cvres wieat. .. 3
B4677 . 3
P24s78 . Durum wheat a
BI4670 g0, . iihieeooe 8
Bz40a0 §
B8l 5
B24685 a
BI40sg 4
B24637 5
BI4688 g

JAOKSON COUNTY, §, DAK.

Remarks

0.5 | Cumrpusite from 11 farms

10-85 miles sonth of town.

<.t ! Composlie from 7 farins

10-30niles south of town.

.5 Composite from farms 1-25

miles north of town.

Composife from 2 elevi-
TUFS,
From Belle Fourche,

1947 erop cumposite,

(Galthered in flohd; oniy
grain analyzed.
Do.
Do,
193¢ crop. From lin on
i farm. Owner reported
thet e;ﬁs do pot hwmich
when chickens are fnd on
t this prain,
Guthered in fold; only
grain analyzed.
o,

" From combine in ficld.

. From farn: 8 miles smith-

weasl of town.

From farm 3 miles cast of
town.
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Tasie 1,—S8elenium content of wheal and wheal products—Continued

LYMAN COUNTY,

8. DAK —Continued

Labomtory
No.

Place of collection Material

Sele-
njutn |
as e |

Romerks

BMEM .. ..
B2 .

J69B_._

e, .

369D ...
E

Durum and Ceres
whear.
Durum wheat

Relianee, ........ ...
JRRY 1

Cercs wheat
Durum wheat,
Ceres wheat . __
Wheat__

£.op.m
2

Composile of elevatyr cest
sainples.

From farm 6 miles north-
west of town.

i Composite [rom 3 farms.
Composite from 6 farms.

'! AMixed Dblack bean

f
-
|

and
duran,

MEADE COUNTY, 8. DAK,

BISS ’ I‘.l?,-\.....l SWif 5:'c‘|.’[‘.7N., Spring wiweat. ...,
| ;. R.OE. :
i i :

i Comnpusile of rrigated dry-
Tamel wheat.

PENNINGTON COUNTY, 8. DAK.

BXinsl. - “’hent

; Wew Lnderwood do i
' ]{npiﬂ Cny © Firsts gmde tlour. _._i
: 1 . | Flour .. R

da I,

Gnihnm flour ... 00
Wl .

PR O

RO | S,

(2 RN

From Biullalo Gap freight
carlead.

From Newcastle, Wyo,,
freight cenrlond.

T cTop.

! Fram o freight carlosd
fram northwesiern Ne-
briskn,

From 3 miles northwest of
Hox Elder,

FTANLEY COUNTY, 5. DAK.

B23543
BESTY. .o

BB._._.) SEMN sec._!il‘;‘_’l‘. 108 | Ripe wlheat hends. o

w., K. .
... wr N1

N,

81 worner
see,
R, i,

Fart Pierre_.. _.

NEW see. 34, 7' 100
Ny L,

' Fort Plerre. ...

BroM .
naszs .

B:GA). .|

AL )
1 A .I
Blurum wheat...._..
Ceres wheak.__. _
o] Wo. 40 Ceres \\hant
Durenm wheat .
Whent

Guthered in  fieid;
arnin analyzed,
Do,

only

From truck at elevatar,

Cotuposite of elevalor tost
samples.

TRIPF COUNTY, 8, DAK.

B25S6.......; 30A. .. | Winner. . P Whent.o ... .
1 i
i FocH TR ] I I

LT T Ao oL

Cde ol

Compnsite from 3 eleva-
ors.

Composile ftam 2 ¢lova-
tors; 1947 crop.

1937 erop.

HIG TIORN COUNTY, WYQ,

|
1540, .. Basin .. o] Spring wheat
LasA .. ) Greybull. Vheat
]

B240I5 I
Bao1s.

p—

Irrig:;te(l, 1637 crop.

.
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TasLe 1,—Selenium content of wheat and wheal products—Continued

CAMPRELL COTNTY, WYO.

o Sele-
Lni}%ronlory I'\'.%m Place of collection Material niunt Remarks
No. NG, as &g
P op.m
.. Bpring wheat ... .. tha

Winter wheat

do ..
foring whent.
Winter wheat
. Spring wheat.
ooatlool

<. 1 From freigh carlpard,
. Tia,

3
: L& Composite snmple fromr 3
' farms; 1937 eromn.

Winter wheat _, .. . .3 Camposite sample frao: &
farms; W37 cron.

: Enring wheat. ... ... 1

CONVERSE COUNTY, WYQO.

! | 1 t
DR  16A._ . Doogiar ... L. Wheat . o L r].a'-=I 1937 erop.
B23g23, R b 1, U | . Ceres witeat. .o oot -
2~y b . o . ead . . LA
e, R 1 | SR o . Bpring whent ... -1
B3RO .. 13m0 ldw. Ll 00 UILL0 Winter wheal ... g

CROOK COUNTY, WYOQ.

T ¥ ;
B23557...._.F 130A Sl"g- %{. T.50N.. R. i Spring wiheat .. ! .5 From bin on farm.
f i3 .
BERes_ ... AL \igorerort . e SO 1037 erop.
WM., o ode Lo oL otlol I
F Al cooeedi L2

TOIINAON COUNTY, WYo,

Bxmes. ... 1514 .. Bullalg........ . . Wheat _ . .. __.. . a3 1937 crop.

NATRONA COUNTY, WYO,

" From Lusk.

Boangs.. ... 1
<..1’ 1837 crop,; irom Riverton.
o

B23930.
BXHe.
B3NS,
B23050.

From Bullalg.

.. 1937 crop.
m.‘.._-_ Edrerton_...___._. ... H[\rmg wheat. . . N3 Da.

NIOBRARA COUNTY, WYO.

BIIs02. Jo115A . Lusk.......... ... Cereswheat.._...... <01 . .
B2isnd_... 3777 TR | [ R - Wheat, ... .3 Compaosite of sprinr and
winter wheat,
Db .. 1A ... 15 miles south of - Ripe wheat heads, . b Gathered in fleld; only
Weston  County train noalyzed.
lingon R.EQ,
SHAERIDAN COUNTY, WYO.
BRo03. ... f H8A_ .| Arvada_.._._._.... .} Spring wheat 0.
Bitnd, 1498 .j .. ..do .. ..} Winter wheat. .._.. N
B%«%. L50A_ . Clearmﬂﬂ Epcinp wheat ... . Trrieated.

1
Winter wheat. ., ____ | 1937 crop.

LRI B L R R YL T R

L T
Whola-wheat floar..
Alill shorts_. ...
_______ Alill brab_ . ocecaaenr i
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TaerLe [.—S8elenium confent of wheat and wheal products—Continued

SHERIDAN COUNTY,

WYO —Contioued

Laboratory
MO

Place of colieclion

H .
| Sele- |

Moterial aniizm

ag Se

Remnrks

BEs045.... .

B2 .
BMMT.....

157F.....

JPY s S

[ S,

Popom,
G5

Germ flakes . ___ .

Famity four wheat..

Jerm fakes

AMixed bran  and
shorts,

Winter wheat

Spriog whoatb. .. __..

Winter whent. ...,

L+ S

do

L1 ORI

Spring wheat

Baker’'s blend, resdy for
grinding.

1937 erop.

Deo.

Com site of 12 freight
ords from Hardin,
Ion

Ccm site of 11 freight

oads from Arvads.
Com sf!e of 12 [reight
cariomis

Composite of 3 freight car-
leads from Wyarne.

WASHAKIE COUNTY, WYO.

Worland . _..........

. ?pnng whcat

Winter wheat

heat.“_..___._....l

Irrigated.
1037 crop.
1937 cropy; irrigated.

WESTO

N COUNTY, WYO.

Newenstle......

do
Sce, 24 T.42N., R,
W,

Upten

Flour. oo eees o
Bost flour.....

Shorts.... .
Hard winfer whoat,
Winler wheat ..

Soring whont. ... .
Ripewheat hengds . .

Winter wheat _____}
i
'

From s {reight carload from
Gilletta.

ID37 crop,

Onthered from stoek; only
grain analyzed.

From ferm 11 midies north
of town.

TanLe 2.—Selenium conienl of wheat and whea! producis secured through the facilities
af the Food and Drug Adminisiration

COLORADO

Sampla No.

Placa of coltection

Material

i
Selenjum
as 80

Strasburg.
g
de..

Junts. .

No. 1 mixed wheot

Ne. 2 durk bard winter wheat.

‘No. 1 hard winter whoat {irrigated)
.| Hard winler wheat

Wheat {irrigated)

P.p.m
<

HANEAR

No. 2 durk hatrd winter wheat
No. 4 dark hard winfer wheat
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TABLE Z.—Selenium conient of wheat and wheat prodicls secured through the facililies
of the Food and Drug Adminisiration—Continued

EANESAS-—-Continued

Sample No.

Material

Eelenium
8% S5e

{
Placo of collection ’

No. 3 dark hard winter wheat.
Nuo, 2 dark hard winter wheat._

P p.m.
1

MINNESOTA

_ No. 2 dark northern spring wheat_ ... ...

Dopaldson.

da.
Crooksion.. o omoememmens

No. & hard amber sdlurum wheat
No. 2 dark northern spring wheat
No. 3dark northern spring wheat
0. 2 hard amber durum wheat

e R D

MONTANA

t Bavre. o ceecmcmeaacaae
.. Cnt Bank

Coprad__.
Great Falls
Shathy..
Dutten_
| Choutean.
Fort Benton.
: Lewistown

Ne. | dark northern spriog wheat
™o, 2 dark northers spring wheat

A Nao i dsrk northern spring whosat

No, 2 dsrk northern spring wheat

. No. 3 dark oorlhern spring wheat

Wheat

Hnrd amber durpm whest. ..
No. $ nortbern spricg wheat_ _
No. 3 spring wheat

.| No. 1 hard amber durutn whasat.

No., 3 dark northern wheat
0.

No. 5 dark northern wheat

Mo, 2 mixed winter and spring wheat_
No. 4 dark northern whoat

No. 3 dark porthern spring wheat_
Wo. I dark northern winter wheat.
.\'u.g hard white winter wheat__

U 1 .
Na, 3 dark hard winter wheat

| Mo. 5 dark hard winter wheat__.
: ™o, 4 dark nortbern winter wheat... ..o

NORTH DAKOTA

Orand Forks
do

Fargn

Na. 5 dark northern spriog wheat
Mo. 1 hard amber durem wheat. ..
No. 2 harid amber durim whest.

No. 2 datk northern spring wheat.
No. 2 hard amber durum wheat.__

R |
Nao, 3 dark northern spring wheat .

Minot

No. 5 dark northern spring wheat

P
P ER S R - 2P b 1R En
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TaBLE 2.—Selenium conient of wheal and wheal products secured through the facilities
of the Food and Drug Administration—Continued

NORTH DAKOTA—Contioued

Sample No, Place of collection Material s‘ﬁ;"‘g';’m

F.pom,
i3

“de
“|'No. 4 hard dark spriag wheat
No. 4 dark northern spring wheat

S0UTH DAKOTA

[

M. 2 hard smber durum wheat
MNo.3 durum wheat,

-3 dark northere spring wheat
. 4 Jdark northern spring wheat
. 3 hard ember duram wheal,
. 3 dark northern spring wheat
. 4 dark northern spring wheat
\0. 2 dark northero spring wheat
No. ¢ dark northern spring wheat
MNo. 2 dark northern spriog wheat .. ... __
No. 5, 88-percent havd red, Y-perpent white
winter wheat.
No. § dark nortbern spring wheat_ . _.___.____.
Mo, 1 hard amber durum whest
No. 2 hard amber duram wheat
No. 4 dark northern spring wheat
No. 2 dark northern spring wheat
Na. g dark northern spring wheat

L, e R WGP, NI BT DO BT
[

[}

0 B B BT 0D BT L e

eat bran
Wheat middlings
Red dog {wheat flour).
Wheat

Mlddlmgs
Wheat SereeninmS. ce e cma e e

WYOMING

_| Np.2 dark northern spring wheat...
Nao. 2 mixed wheat

Mo, 1 dack porthern spring wheat.
Noe. 2 darls hard winter wheat

No. 3 dark northern spring wheat
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TaBLE 3.—Selenium conient of whsaé secz}red through courlesy of the General Mills
0., Ing.

SBample No. Souree of ssmple Represe?rt)a;ii? sapla S‘ﬂg%i;’m

Ea Funts, Otero County, Colo. o oioamnaunn oo
_| Lomur, Prowers County, Cole_ . __

Lag Animas,-Bept Counity, Colo

Stresburg, Arapahes Counly, Colo .
Avondale, Pusble County, Colo Elevalor bin
Holly, Prowers County, Colo .

Shaton Springs, Wallace Cotinty, Kans_
‘Wallace, Wallaco County, Knns_....__..

.| Wakeeney, Trogo County, Keng_ .

Tiays, Rilis County, Kang

Park, Qove County, K

Orookstor, Polk Connty, Mian . ___._____
Mites City, Custer County, Mont_.._ _____
Grest Falis, Castude County, Mont

RGO & R

1)

Conrad, Ponders County, Mont. .

Choteay, Teton County, Mont. ..

.| Shelby, Taola County, Mopt__.

Havre, il County, Mont.

.| Poplar, Roosevelt County, Most

Chadren, Dawes County, Nebr
de Carload ..

Whitnay, Dawes County, Nobr. L.do..

Winner, Tripp County, 5. Dak

Fort Laramie, Goshen County, Wyo,

The samples in table 1 represent various quantities of wheat, from a
shock to many thousand bushels. Further, they represent wheat
produets ranging from bran to flour and breakfast food. Therefore,
no} only must the content of a sample be taken into consideration but
also the amount and kind of material it represents. The information
presented under the column headed “Remarks” is intended to assist
in judging the sample. Where no information is given concerning &
sample of wheat. the sample represents the grain in sn elevator bin.
Taking the samples as & 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 maximurn
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 75 percent of the samples contained
1 p. p. m. or less, 390 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 I and 2, but none of the samples in table 3 coniain more
than 3 p. p. m, of selenium.

Tables 1, 2, and 3 include data on nearly 1,000 snmples of wheat
and wheat products. The great majority of them cannot be con-
sidered toxic. Becsusc there is little in the literature that permits an
appraisal of the selenium intake tolerated by human beings without
injury, all references o toxicity in this bulletin relate to experimental
or domestic animels. 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 Colorado there is comparatively little wheat grown on selenif-
erous soil, yet all the samples that were examined (tables 1, 2, and
3) contained selenium. The maximum found was 3 p. p. m.

The seleniferous soils of Kansas are derived from the Pierre, Nio-
brara, and Benton formations. These Cretaceous sediments outcrop
in & series that inereases in age from west to east. They are not
exposed uniformly. The soils overlaying ther are sometines derived
from the nonseleniferons Ogallala formation or from loess material.
The toxic areas are primarily in Gove, Graham, Lane, Norton,
Phillips, Rooks, Scott, and Trego Counties.

Although there is considerable seleniferous soil in Kansas, no gread.
smount of it is devoted to wheat. This assertion is based on the
field work in making a selenium survey of the State (5) and on field
observations made 1n connection with the collection of the wheat
samples given in table 1. The eroded arcas adjacent to streams are
the most toxic, but such rough terrain is not suited for wheat farming.
No exact data arc available on the amount of seleniferous land
devoted to wheat.

The wheat samples examined (tables 1, 2, and 3) were in general
low i selenium content, that is, they contained less than 4 p. p. m.
However, three samples, B23450 from Graham County, B23420 from
Trego County, and B23388 from Wallace County, contained 3, 5,
and 4 p. p. m,, respectively. The first two of these samples were
collected directly from the fields, There are probably fields scattered
throughcut the selenifcrous area that produce some wheat toxie to
domestic animals,

The samples collected in western Minnesota (table 2) were obtained
because the places of collection receive wheat from the States to the
west. No significant amount of sclenium was found in the few
samples analyzed.

There are large areas in Moutana fhat produce some toxic vegeta-
tion due to sclenium (53). In general, the soils are low in seleniums;
this is especially noticeable if they are compared with the seleniferous
soils of South Dalota. Soils oceur, however, throughout the area
that are mueh higher in selenium than the average. There are
several geologic {actors that contribute to the erratic distribution of
selenium in the soils of Montana. Although certain Cretaceous
formations of the area always contain selenium, the amount varies
greatly within the profiles and from one location to another, This is
further complicated by the frequent occurrence of o mantle of debris
from the Keewatin jce sheet, Rocky Mountain glaciers, and outwash
from the mountains. The soil may be formed from the underlying
formations, the mantle of debris, or from a mixture of the two. Large
areas of seleniferous soil are devoted to the production of wheat.
There is 4 Iarge region in which scleniferous soils occur in the northern
part of the State from the Rocky Mountains to the eastern border.
A smaller region includes Big Homn and portions of the adjoining
counties. The arcas were covered by the collection of over 400
samples of wheat (fables 1, 2, and 3).

The wheat samples represent amounts ranging from a truckload tos
& composite sample of 41 farms, from an elevator bin sample to a,
carload lot. Although they represent from small amounts to very
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
1n the area were also low in selenium content.

There are small amounts of toxic grain grown in Montana, but the
amount is so small that it is readily reduced to & low selenium content
by mixture with other grain in the local elevators. A few samples
collected from fields have been reported to contain over 4 p. p. m. (53).

In portious of northern Nebraska the seleniferous Cretaceous sedli-
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 aveas. 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 are
of special interest. Sample B23504, from Knox County (table 1},
was gathered in the field and was found to contain 8 p. p. m. The
farmer had some of the 1937 crop from this field in & bin and a sample
of it, B23507, was found to contain 10 p. p, m. This bears out the
ohservations of farmers that certain fields invariably produce toxic
grain. Other examples will be noted elsewhere in this hulletin,

The selenium content of samples B23746 to B23750, inclusive
(table 1), collected at & roller mill in Sheridan County, was: Flour 4
p. p. ., shorts 4 p. p. m.. bran 6 p. p. m., wheat cleaned and blended
for milling 4 p. p. m., and wheat 10 p. p. m., respectively. Any one
of these samples, if used as the diet for rats, would produce character-
istic symptoms of chronic selenium poisoning (85). The wheat
sample containing 10 p. p. m. woukd produce characteristic signs of
chronic selenium poisoning in hogs (44} and as a laying ration for
hens would prevent the hatching of their eggs (41).

No previons survey has been made for selenium in North Dalkota.
Astragalus bisulcatus and A. pectinalus were observed while driving
through the northwest portion of the State. These species have
been infallible in marking seleniferous areas in previous surveys.
notably in the survey of a similar area in Montana (58). Wheat
samples were therefore collected in Burleigh, Mountrail, Ward, and
Williams Counties. It was found that all except one of the samples
contained easily detectable amounts of selenium. However, the
selenium content of the samples was low, the maximum for the area
being only 2 p. p. m.

In the western part of South Dakota there are extensive areas of
soil developed from the Pierre and Niobrara as well as from other
formations of Cretaceous age. Certain portions of these formations
are relatively high in selenium, as arc the soils developed on them
(4, 5, 82, 84). Both chronic and acute poisoning of animals is well
recognized in these areas.

Nearly 200 samples of wheat 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 Montana. The known toxicity of some of the grain in
this area made it desirable to have numerous samples. Of these
samples 43 percent were 1 p. p. m. or less, 69 percent were less than
4 p. p. m., and 31 percent were 4 p. p. . Or Over. The maximum
selentum 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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was 2.8 p. p. m.  Some of the samples of high selenium content were
collected from fields whereas others represent elevator hin samples
and carload lots. Nearly one-third of the samples (not one-third
of the wheat) contained sufficient selenium to make them toxie to
rats. The grain represented by many of the samples would he
readily toxic to stock, and if used as a laying ration would prevent
the hatching of eggs. In fact, the farmer in Lyman County who
furnished sample B23581, table 1, reported that cggs from chickens
fed on the gram would not hateh. The sample contained 8 P p.om.
of selenium.

Samples B25302 to B25307 (table 2) from a rolicr mill in Gregory
are of special interest. Al of the samples colleeted contain sufficient
selenium to be toxic to rats. Samples of wheat, flour, and middlings
contain 4 p. p. m. and samples of flour, bran, and wheat screenings
contain 5 p. p. m. of selenium.

Beath and his associates have reported seleniferous areas and stock
losses from toxic vegetation in certain portions of Wyoming (I, 24).
Byers lias reported seleniferous soils and toxic vegetation collected
on reconnaissance surveys in the State (4, §). FEighty samples of
wheat and wheat products were collected in these areas (tables 1, 2,
and 3). The seleninm content of the samples was low. Eleven
samples contained less than 0.1 p. p. m. and all contained 1 p. p. m.
or less, except onc which contrined 3 p. p. m. There have been
reported cases of selenium poisoning in the State from toxie grain (24).

SELENIUM A8 A NORMAL CONSTITUENT OF WHEAT

Many soils outside of the seleniferous areas have been examined
for selentum. Selenium has been found in all soil samples that have
been carefully examined. It follows, then, that vegetation growing
on these soils should also contain some selenium and that if & suf-
ficiently large sample were used a positive test for it would result,

The analysis of wheat reported in tables 1 to 3 was made on a
10-gm. sample, which permitted the detection of as little as 0.2
p. p. m._Some of the samples collected in the region in which selenif-
erous soils may occur did not give a test for selenium and are noted
in the tables as containing less than 0.1 p. p. m. Three such samples
were selected for reexamination, and 100 gm. was {aken for analysis.
In all three samples, B24150, B24201, and B25186, selenium was
detected, the amounts being 0.02,0.02, and 0.05 p. p. m., respectively.

Wheat samples from humid areas were slso examined. Twenty-
five samples of wheat grown in Delaware, 1ilinois, Indians, Maryland,
Michigan, Missouri, North Carolina, New Jersey, New York, Ohio,
Pennsyivania, Tennessee, and West Virginia were examined for sele-
mum. No sclentum was detected when a 10-gm. sample was used.
Three 85-gm. sumples, one each from IHincis, Missouri, and Ten-
nessee, were reexamined and were found 1o contain 0.02, 0.02, and
0.03 p. p. m. of selenium, respectively.

Robinson (42) examined wheat from Argentina, Australia, Canada,
Hungary, Mexieo, South Africa, and Spain, in addition to domestic
samples. He found selentum in all of the samples examined. The
authors agrec with Robinson that it is improbable that any field-
grown wheat is entirely free from sclenium, because when carefully
examined, wheat has always been found to contain selenium. The
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mere presence of selenium: in wheat must not be viewed with alerm,
as it is probably o normal constituent. The presence of selenium in
grain becomes a problem only when it occurs in suflicient quantities
to be injurious to animals.

SELENIUM CONTENT OF BARLEY, CORN, OATS, AND RYE

Although the survey was made primarily for wheat, it seemed
adwsable to collect other grain when available. Thelefore, nearly
300 samples of barley, corn, oats, and rye were collected. The data
are given in table 4.

TaBLE 4.—Selentum conient of barley, corn, oals, and rye

BEN'T COUNTY, COLO.

Lahorntory Beteni- -

1

i
N i Place of poliection i Materinl Cumoans Remarks
No. . v Re

I

P, !
Burley__._ ... .. 1 1!}'!r(‘rop irrigated,
i

CHHEYEN (.‘0[. \"1‘3. COLO

|
EitCnesen - ... Corn ool o

CROWLEY COUNTY, (‘OLO

: . : e -
B . B . | Ordwny ..o l0mslll L I Ierigntled.
Bm;3g | el o tde oL _ ...y Topeorn T Lo,

KIOWA COUNTY, COLO.

4 o

O'I'FIlO COUNTY, [‘UL(J

noasss .. - Fm\hr R * Barley_. .. L Irrigated.
Rruny . B Ladunta . ... Trebiba ; . Do,
B2 .. : . .6 miles west of La . Corn i

Junta. .

PROWERS COUNTY, COLO.

dry landd grain,
A, Irrigatel.

B2 ... . Lamar.. ..., ... Barley. ... ..._i L Cotmposite of irrigated and
]
b

T SO SO [ Redonts.... .....!

LOGAXN COUNTY, KANE.

BXBOE .. A.....| 8W eogroer spe. 17, 1 Tpe barley heads,, 3+ Gatherad in e,
148, R37 W, ; :
B23415 A.... | W corver see. 18, T. ) . To.
1 45, R.3GW. i

WALLACE COUNTY, KANSG,

S\\ eorner sec. 18, T. | Ripe barley llnads \ ' Gathered in el 100 yurdds
8., It, 33 W, frown 1323408 {tabls 1},

Corm.__ ...}

Milo...22 "2 PR
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TasLE 4.—Selenium conlent of barley, corn, oals, and rye—Continued

BIG ITORN COTUNTY, MONT

- : : - Belens-
L“"P\I“t“r-‘ : E;:—Ql‘l © Plate of collection . Malerial m &s | Remarks
aNO. . SO 3 So :

P p.: ’
H .2 1937 crop.
Da.
1937 crop; irrigated.
© Mixture of 1937-38 crops;
frrhzated.
Irrigated.
Do.

o by L‘!IQ{."U‘I

B24075..___ | . CTell I T ]
BLIGIG...

BLAINE COUNTY MONT.

e : .
Boutdz .., | 2388 . ¢ Chinook ... .t Oals.o. ) 1 i 1837 erap.
. i

o} -\I{'I‘E COUNTY, MONT.

T 5
: From staek in field.

L23dys ..} 1204, . 3E}isec. 10, T. 0 5, Tarley heads .. !
L E.

CASCADE COUVT‘[ \[0":'1‘.

S DBarley.o ... 0.2 1937 crop; from Fairfield

‘ irrigation peoject, Teton
Caunly,

L, To.

.2 Do,

SB 0 1ET eropy drvigated.

! AN nu[ij;hn

GI’IOU'I‘L.’LU COUNTY, \IU\']‘

Baud | =ac_..." Fort Nenion .. ..

FERGQUS COUNTY, MONT.

BL46..... -1 INC._. Wiaifred... ! Rye. .. . ¢ &4 Fromu ireight carlond,

G L;\CILR COU\"I‘Y \ID\*

! { .
1524363 ... 7 218C. .0 Cul Boak. . ... ... Oats ...~ .1 01837 cropy; from farms 3-8
] ' ! o miles west of Lown; {rri-

: i : gatod.
T2 . . 24813 . P 11T - W20 1M frop from north of
: 1_ ~ Valier.

HILL C OUN'I‘Y. AL OV'I‘

nuey - TO . : . . 0.2 1937 crop.

-] . d & La.
D,
Da.
D,
L.
Do.

. Harley .. .
SRYE L e

[ELETE

l’ ’l‘RO[;hL‘\[ (‘CIUN’I‘Y MONT.

B2o.o ATEA L Wimeeb .. ..., Omis. L1
I

E54636—41 - -3
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TaBLE 4.—Selenium conteni of barley, corn, vats, and rye—Continued

PEILLIPS COUNTY, MONT,

. i { Seleni- -
Lnborgtor} I;ircéd Plaee of collection Material : uzg as Remarks
N ) ] | i
. ! . e
2. p. m
Dodson. oo | OBiS. L. : © 1937 erop; irrigated.
F S 1 11+ S I da.. 1 .2 '
2MD.___ . ..do.. T i LL
......... V) Bartey ...} .20 BT erop.
PONDERA COUNTY, MONT.
B24338.......[ BOC ...  Conead .. ... ........ Barley....._..._._t T 1637 erop.
B338..o.... ZI'JD...A..-.,,do_._.,....,,._,.._ Oats___.__ ... i Da.
e memn L. . ————
SHERIDAN COUNTY MONT.
. - J— e e i
BXMSHS ... a1 ; Grown 6 miles southeast of

) | 2 | Plcntywumi_...__.._.,é Oats ... ...

lowmn.,

TRTON COUNTY, MOXNT.

B2s29l_.... ..
B2 ...

B . e — -
2928 ...} FairBeld ... ....i Burley........_..'

piceih L SO I, WU 4 :: 1 £ SO

a.

|
2118387 erop; irckrated.
Do.

R

YILLOWSTONE COUNT

B240W.......]

B240ot .
Bamz..

T

Wk__. DBildegs_ .. .. ... . ... Fail T¥C. wui. .o, :
[ 1 ! Dent corn.. -
DG * Semi-dent corn. .
WA . Ol )
PRES 1111 | R [0 TORROURIPRURRN ¢ .1 £ S '
ST o Lde . Wye . . ____

Y, MONT.

1
-]
WL
2y Mixed dry and irrigated
| REOiD,
H YO3T erog.
b2l

BOYD COUNTY, NEBR.

BE&0. ...

i
RETTO

] aec 2‘lr, T. 34 N., B. i Oats_ ...

BWSIL... | BA E}gol‘NEiq S0 LT oo
B23512_....‘.‘I HB_ ... SE ccr‘.'su((;:‘fl', M Bnrleyhunds
B‘..‘:!SH.....,,I 124 o Witof Wi{sec, BT, .. 1+ S -
i N.; B.0W, {(2miles 3
sputirof NW . corner |
l ser..
BZ?S!S.......I 12B. . fees do....._....,_.-._.- Ripe oat hieads ___.
BXSIS. ... i MB_____ LR T o S, Bnrley ........... :
DASW........ 154} NEMser.3, T.3 N, | OBlS.cemeeee . enn. .
i R.13 W, : ;
Basa._ .. 18D .. . U I Bariey hends _____ :
BEGGt ..o P40 i Lyneh .. ... Batey..........__
BR6OZ....... 0B, .| .. _do L. R |+ SO
BXAN3....... L {1 DN I O smem i mm s Rye oo

1%

15

13

6

C Gathered on & diagonal

« peross an 80-nere field.

Gathereel in Beld ucross
frormy B2ZI5i1.

o Gathergd  in feld.  Sob
contained 2 p. p.om. Se

. Gutlored in field.
5 | Cotuposile of 1837 crop
©_from several farms.
. Guthered within 100 fect of
| shsle epntnining 4 p. .
mw. 3¢,
| Grown on rmaw  Pivre
| shalcy 50i1 .2 mile south
| of BZ3520.
i Grown on see. i7, T. 83 N,
] Grown on see, 1, TL 33N,
R.OW.

(‘ompusm. of clevator test
sainples of all rye bought.
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TabLE 4.—Selenium content of barley, corn, oets, and rye—Continued

CEDAR COUNTY, NEBR

* Beleni-
Fleld Plaen of eollection Muterisl Cumas

No. i ToMp

Laboratory

WNua, temarks

P.p.m
NE eor. ses. 12, T 31 R:;m CALS. ... .. 1
N R‘ E. H
et imiamnaas : L5 Do.
l-ord)(‘a U d 1§ Mixture of 1937 and 3038
; i I trops.
L& | 1937 erop.
1 Do,
Do,

" @athered in feld.

B23495. ...} I

|
DBa3496........
BOor.....

B23465 ...
523409
B350,
D247t ...
B732.
B24734..

LW

BA ...,

e Corna, oo
Barley. ..
Quts...... .
Fallrye, ...... ...

K [ T
L .

DAWES COUNTY,

BMsp. L T
BI6Ys..

NEBR.
.' Hye . 0.5
Barley..... ... .. L3
Onls _._..... : 3

f‘mv.!‘or(l ORI e
127 croqn

- Coliected 30 feet from
¢ B2ATGR  {iable 1) irri-
v galed.

1937 ¢rap. *

See. IS a3 \‘.'."Ji'."
. T E0 W

B
BXWS..... .

SO | L

.;‘-m;xseg\..,r.n\

’ S\;.;}’ auz 8, "% 33 N,, | Oats from shock.. 1
: Barley frown sume i
shock as 1;23.05

cOats ol

P

) SFi‘: ege\ 2, T332, 1037 eragy irrigated.
I Da,

Deo.

BB

P}

I
Bardoy......... I
BEaTis.. i

) o....... o i
. Chadrog.... ......... -}

FU R\I ESS COUNTY, ? ‘I}?!R.

f 05
|

! Coru -
b

e mmaooan 1537 eron.

C Boesver City. ..o

NEBR.

KNOX COU\"l‘Y

NIOBREFR e eennn. . Rye 1
PR . [ TR 7Y T - 1
S(‘c.“"ﬁ, T. 23 N., R. ]

193: Crop.
De.

i ;93. erop;  4dG-aere  feld
' * nerth of B235H (table 1,
; . B

m:;ams....... BC. e ! o)

1323508 GA L

B?.E{SOG---.-.J

:

E‘Z{?ﬂ._.._..!
BTG, .

le6DX i

corner see. 18, T 33
N, L.5W,

e, ... ,' Vardel

| Nigbrars ...
L[ TR

do, .
SR e morth of S

; Borley_ ...

Barley from cle-
- wator,
Frallrye. .. _...._..

2 0.

.2 ' Gatherad within 20 feet of
soi) oéontaimng 1.5 . B
m. Se.

3
i

i

SIOERIDAN

COUNTY, NEBJ

Clinton
.--.,1 L1
08C ... Qorden... L.
WOX b0

3378, ._.' Ross,eooao ..

eI do.... ]

_| Stasloy_
JRR, | N

. ...do..-

Biiricy -

' Barlay_
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TaBLE 4.~—Selenium content of barley, corn, oals, and rye—Conlinued

WARD COUNTY, N. DAK.

Laboratory
N

L%

Place nf collection ! Matcrial i Ttemarks

1

BG5S ... Qals ..ol __
. Fall rye.

Barley__

Fall ryc.

.. ..do_..

“Barley..

Fnll rye.

COUNTY, 5. D \K

B3 1 S Oats . . .
BasM___ 3{1'.2..__‘, . s i Darley. .

BRU[;!L COUONTY, B, D-\I\‘

N2 ' 70C. ... I Chumberlnin .. .‘ Fallrye . ... !}
D202 ey AeD ..Alo P Barlet‘ .

BUI'TE (‘{JU‘ITY 5. DAK.

Gams. . . : e  Irrigared .
Boams. ... o _.._..-...' Barley. .. .........° .5 Composite from irrigated

apd dry-land nrms.
Bzgde. ... uep i "“"f Osats.._........ . Dn.
B2gst . f120B. .| swysﬁc‘ 16, TORN, T e, LT ; Jrrignted.

stsse P J . sBardey ... ..

[P | |

B R MR

IR do ,.Z

.| Cor :

: Bnrlc}' and whcut..
Quts

Dao.
1857 crop,
. irripated,
' a.
Do
Da.
| 1047 cTop.

IS Th G Eh LD e 1o

CUSTER COUNTY. 8. DAK.

Bofale Gap._-.......[ Bye I From irripated farms 5-7
mileseast of Balla Fourche.

1) i Harley

FALL RIVER COUNTY, 5. DAR.

Hot Springs. _,..‘_..,.'} Bnrl-.y o, ' 1897 erop.
Oclrichs... . .do. Bo.
0,

do
044, \T}é sc% 3, T. 10 E.,

05A .. Sec.&?, T.85, R.5E. - From bin on farm.
08B, ...} Bec. 19, T 95, R.5E.. . Do

L1

HiB. ...

GREUJORY COUNTY, 5. DAK,

i
SWV see. 21, ‘T. 100 1837 crop: from 1dkacre
N. R 72W. 1 fleid.  Farmer will not
| feed this grain.
1BA . _..| NEX sce. 20, 1% 100 1937 ¢rop.
N., R.72W,



http:Sec.32,T.95,R.5E
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Tasue 4.—S8elenium content of barley, corn, vals, and rye—Continued

GRECGORY COUNTY, 3. DaK.--Continuedl

Selent-
Tlace of colleciion Mlaterial urn a8 Rem ks

Laboratory Field
W oo Sp

Ponom.
L NEK sec. W T. W0 Rye ............ 25 188 crop, from field in
N, R. 73 W, i : jwhligy BI235% was grown
N n .
i ]-/4 of MW sec, 30 Corn. .. . L. - i Average field sample of
: , L 100 N R, 2 Y . © 3T erop.
BIAM. . 1B _. :.._..do.“.- e . ST erapr from eroded
. ' portion of fleld,
BESEA 0 19C. o .l e . 1038 ¢rop; fleld average.
: ; From same feld ‘s
. . ) BIass.
BN, .., da . . Eraded aren,
BXSI0 . - 2 Gregory {1 1937 crops from 30 miles
north to 3 miles south
. of town,
Bzsiz (20 icaean-. Burley. . L.l
B33 . 20 \h% orSEV sec M, de L
: Lo Tom N, Rt WL
BAsEs ., . .. .- NE corner 8W V s0C, Ripe Liarfey hesds. Gathwred in figld.,
: 23 T. 0 N, R, 72

BRAOT. (. . PR 1

DIses (.. . R | C e 2 Composite of samples of
1937 crop: frgmn north

. and soulh of town.
By L ..o Fairlay .oee.. L . i
B3eor | 438 ... Bopesteel... . . .. . do...... . © Composite  from  several
: . [Iarms.
BmGe . .- o Burke e L . Compgsite from 2 eleva-

tors,
B.aﬁln . cea. Rye ..
. Daps Lo

2

To.
Elevaror

:“’.

-

}jnrlov -
. oo
. . . . .. Lo Omis .
ciean BTF L0 do. . cee o Fadbrve. . L.

JIUGHES COUNTY, 8§, DAK.

-SMF‘ . I’mrre e e o mem s } Darlev.. . _ . _! 3 f From norr.lmf\'n'ian

JDNFS COUNTY, 8. D \h.

From 2 inbes east of 1nwn,

[EERL

B . 5 .o Murde
BLsH ... . 3 . Okuwn
LYMAN COUNTY, 5. DAK,

B23sd8... . 2N, q\l\_{ﬂgo‘t':{h‘,'!‘ SN, Oats . R 5 1837 erop; from bin on (i,

B35, ... CNEY ]imﬂl“\’ T 108 . .do.. o * From bin oo farm.
B23615, :-f ceewr Relianee . T Barley.. . ... 1 i
B0, . L oo Preshe 0 L0 L0 L0 L do o L Composite from 2 cle-

vators.
D220, ... 48C._ . * Comnpesite  from  (arms
B23Tl......_ 8D. . .

I _morll of town.

i Composite of samples from
B2+ ... BGH .. veiewe . Barley L
Bua7s.._ .. su6l F O S -

1937 and 1938 crops.
B24cg2 e . . U R

B2453..... .} 36T1T cedoo oo o Oats oLl

B2degd. . 3070 . de ... i Comeo.. .
B2 ,_.i 3694 127 Retiwnce, 1110 11T Sarey

n

=1

[L-E=

b
. Grawn & miles northwest
of town.

! Grown 12 miies norfhwest
of town.
1937 erop.

Compesite from  elevator

LU = ]

3

(2

i Fromn 'rrcight earload,
From farm 4 miles norih-
east of town,

BXGps. | . 0. e . Fal [ A%
BH60T R O | 't 11 C

=
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TaBLE 4—Selenium content of barley, corn, oals, and rye-—Continued

MEADE COUNTY,

Lnbomtor\
Ng,

I
'|

Field
wo

Plaeo of colleelion

5. DAK,

[

Afnterisl

Seleni- !
um as ;|
Se

Nemarks

|
)
|
i
"1
'

1B, .} S\\'}gsuc. 1,1 TN, R

Bnrley

P,.p.oom.
1

Trrigaled.

PENNINQTON COUNTY, 5. DAK.

BIiG6O
BI3666. . . .

Ba30GT. ..
BIIGT0

G312
601'. wann

,: G6F. .

67l ...

IO
hagss ... 07E

! Iopid City. .
..-.da.

1

cda. oo

U 1 DR
| D

e

..i Barley. .

: Rye flour
Rye

L [ R
SOOI,
Rye.......

. 1937 crop:

Rye from ogar Qelrichs,
T g£rown  near

erap;
I’resho.

grown  oeal

grown neafr
Chamberlain.

b From (2 miles northwest of

towr.
1937 cropy
Sturgis.

Brown - near

STANLE ‘:.' C‘DL'\"I‘Y 8. DAK,

2352,

BIG2IA ...

.,! oA L

STI Jsec, AL N,
R. 70 W,
C Fort Plerre... . .. .

CGathered in fleld,

Compesite [rom elevalor
test samples,

Do,
¢ GQrown in Jones Counly.

B} DN
3GF -

|

37D. ...

, Winner_....

PR i |+

Colomc.--.- cm—————

PR+ [

R )

’I‘RII’P COL"\"I‘Y 5. DARK.

Byo oot

Compasite rom 3 ele-
vAtors.
1037 crop; composite from

2 elevators.

i From 2 glevalars.
Grown gorth of tawa.
i Composite of samples from

nortii of town.

. 0.
' Composite of samples rom

goutlh af town.

BIG TIORN COU\’I‘Y wWYO,

D : 1L ]| PR

Barley. .ol

1837 evop; irrigated.
2l

CAMPBELL COUNTY, WYO.

B23es ...

1HC ..

MIE___.

l‘l?F...-1

Gilletle.. ... “_.m..l
&

Corm . .ormiaaan
PR # | 1 DR,

Secd corn. ..

Bariey
Cracked corn

I LA LS Rt B2 R B3

| 1837 CTaf).

Do,
From Billings, Mout.
1937 erop.

Do.

Da.
Do.
Do,

\"Spring rye. . o-.-

Winter rye

1837 erop.

Do,
Do.
Da.
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Tarre 4.—Selenium conlent of barley, corn, oais, and rye—Continued
CONVERSE COUNTY, WYV0.—Continued

. . Soleni-
Lab"\{““’” Field ¢ Placa of collection Materia) it as Remarks
. No. : H 22

T
i

Hea_
136H

WP.op.m.,
l I

1037 ¢rop,
©

B et et DL D e

Barle\._..._..,“.i

oo,

CROOKE COUNTY, WYO.

{ l.'.ilC.-._ Mooreroft ... ... Barley. ... ...
1 ! DHye... . ...
- Qats.. L

Corn ooiomineea . Da.

JOHNSON COUNTY, WYO.

]
;ms...-_ Buffalo................| Bartey.....__. ! 1937 erop.
....| L On:s.._....._ Do.

I Cospor

|+ .

o

THEA IS CA wr EI R G bt En ks 3

! Grown near Douglas crop.
1937 crop.

1937 crop. Grown near
Sheridan.

From 3 mlles west of fown.

From Kayeee, 1637 crop.

l 1537 erop.

i

I3

TR i |- X

HiC,_....... do..

1937 (rop. irrigated.

1937 crop.
Da.

! Faltrye.......__ ! 1937 erop.
. Barley ' Do,
H Do,

-do | Cor; N De.
-4’2 miles sourh of Red " W heut heads. oL | From stack in ficid.
Birdon U 8. Houte i

oL ..} Rye hewds

SEERIDAN COUNTY, WYO,

i !
7D Sheridan..--.......,__-u Darley
I B i

B .3 S

WASHAKIE COENTY, WYO.

* Worland ... _ ..\ Burley L5
EETTS. - eSS ¢ T 20 .2
L Bnrle} | -

1937 vrop, irrigated.

% Irr:gmt-d

WESTON COUNTY, WYO,

i ]
C....‘ Upton..“. ........ .! cee b BB lﬂﬁ?}crop; fram Mooreroft,
e . N 30,

L P
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The =eleninm eontent of 75 percent of the samples given in table 4
was 1 p. p. nu or less, 80 pereent contained less than 4 p. p. m., und
I1 percent confained 4 p. p. m, or more. The maximum found was
30 p.opomeinoa sample of cormn.

Tlie samples from Colorado were 8ll of Jow seleninim content, the
maximum being only | pop. m. Nearly all the samples were grown
on irrigated land, which tends
to keep the scelenium  con-
tent: of plants lower than
when grown without wrigaiion
{h.

Few samples were available
in Wansaz and they were of
relatively low selenium con-
fent. (e sample contaned
3 p.oopoom.oand the othiers |
p. poonoop less,

O the 40 samples colleeted
in Montane only 2 contamed
as much as 2 p. p. m. The
low selenium conlent of Lhe
samples is in harmony with
the data on wheat samples
from the same areas.

Girains  other than wheat
were also found (o contain
sullicient selentum (o be foxie
to domestic animals in Ne-
braska., XNine of ithe forty-
nine samples collected con-
tained 4 p. p. m.oor more of
sefeniaum. The maximum
found was 15 p. p.m. in wo
samples of oats (B23515 and
B23a20). Barley, sample
B23si4, Boyd (lounty, grown
: ¢ \ ~ on a 40-acre field, contained
Frorrs 1o A pig with the charseleristie 12 p. p. m.  The adjoining 40

svinproms of chronie selenium peoisening,  yapeg produced oals, sample

loss of hair and deformed hools, B23515, containing 15 p. p. m.
Tl =il culleeted-at the junetion of the fields contained 2 p.p.m. In
another instanes, oats, sample B23511, growing in one field, contained
7 p. p. oo, and bavlev, sample B23512, growing in the adjoining field,
contained but 1 p. p. m, A sumple of wheat, B23504 (table 1}, from
Iinox Connty, contained 8 p. p.m. Lt is of interest Lo note that o 40-
acre feld north of the field producing the wheat grow oats (B235035)
with a seleniwm contont of § p. p. m., and a 40-acve ficld northwest of
the wheat grow corn {B23508) containing but 2 p. p. m.  In this case
the carn will he the good stoclk feed.  Samples of three different grains
were (nlon from the same shoek in Dawes County.  (ats B23708,
bavies B23700 (tnble 4), and wheat B23710 (table 1, p. 17) contained
1,1, wnd 3 p.op. m. of selenium, respectively.

Thoese examples bring out elearfy the [act that even in a seleniferous
area in which very foxie grain is grown thore are ficlds that produce
good grain nx well as fields that produce toxie grmin. The authors
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have made surveys of many scleniferous 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 deteciable amounts of
selenium, but only 2 contained as much as 2 p. p. m.

The scleniferous 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 grain, the 1937 crop from a
160-acre 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 1n figure 1.

A field in 1937 procuced a crop of oats, sample B23526, containing
12 p. p. m. of selentum, 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 clevator test samples of rye
(B23621, Lyman County), from the 1937 and 1938 crops. This
composite sample contained 7 p. p. m. of sclenium. I$ scems very
probable that some of this rye was of considerably higher selenium
content.

The barley, corn, oats, and rye samples collected in Wyoming are
very low in selenium.  Only 2 of the 57 samples contained as much as

1p.p.m.
SELENIUM CONTENT OF MISCELLANEOUS CRPOS

During the field survey, samples of crops were collected other than
barley, corn, oats, rye, and wheat. Thesec are tabulated in table 5.

One of the important mustard-producing aress of the United States
is located in Cascade, Pondera, Teton, and Toole Counties, Mont.
Twenty-three samples of mustard seed grown in this area 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., another
2 p. p. m., and the remainder 1 p. p. m. or less of selenium. The
maximum selenium content found in the 18 samples of fiaxseed was
5 p. p.om.

Teg samples of millet seed were exantined for selenium and all con-
tained 1 p. p. m. or less. Samples B238%2 to B23894 were taken in &
field of millet in Carter County, Mont. The soil contained 0.5 p. p. m,
of selentum 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 *
have observed that 1 p. p. m. of selenium, as sodium selensate, in
quartz sand resulted in “half injury” to the yield of millet, whereas the
air-dried plant contained 500 p. p. m. of sclenium. Sodium selenite
proved even mwore 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 fact that
frequently very little of the selenium in the soil is absorbed by the
Crops grown upon it.

% Spe footoote 3, p. 4.
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TABLE 5.—Selenium conteni of miscellaneous erops
BENT COUNTY, COLO.

Labo- Field Seleni-
rator No Place of colleetion Material wm as Remarks
No. - Se
P omom,
B23T1 | 5B..._|.Los Animas_________ 3 8.5 | 1937 cro]; irrigat~,
CHEYENNE COUNTY, COLO,
B23385 | 10A.._| Cheyvenne Wells_____| Mo L. 2.8
B23383 | 8A .| Eit Carson_.__.__._.[.o.._ 3T S i
CROWLEY COUNTY, COLO,
B35 | 1F___{ 20 miles morth of | Milo. .ooeoeiu o oooe 8.5
Fawler.
B23350 | 2A..__| Ordway_..._._.____. Pinto DeANS. oo 3 Trrigated.
BI361 | 2C.... d H Da.
Bmiss | 2E.___ 1 Do,
Be3asl | 8A_ .| Esds_______._......_ M. e <01
. OTERO COUNTY, COLO.
PRy | 1A | Fowler...______.___. Hopi lima beans. .o i Trrigated.
B3 | 1B, .| __ L H%nderson bush lims b Do
CRES.
B23265 | 10_. .| Northof Fowler_.._| Pinto beans..___..._______ 2
BZed | 3A.___| Toeky Ford._. Zinnis seeds_..__ - .5
B2aass | 3B ... do___ Canialoup seads_ - L&
B2eS | 4C....| LaJunta.._.._______ Pinto beans. oo oiveeeameens <. 1| Grown 0 miles south of
town.
PROWERS COUNTY, COLO,
B23376 | 6D._._| Lamar_.___________.| AlfaMa-stem meal_.....___ 0.5
B23377 | 6F .. |-.... do__ . .__._.| AMBYa alrmea) _____.__.. .5
LOGAN COUNTY, IANS.
BU4M0 | 46B___| Oakley (12 miles | Feterita. ..o oo __ 1 1837 crogp.
south of kown),
B4l | 46C___| Oakiey (8 miles | Redeano. ..o oooeoonn .. <1
southwest of
town].
BIG HORN COUNTY, MONT,
B2o77 | 64T _| Bardine o oo._.___ Great Northern beang.. . _ 0.2 | 1937 crop.
CARTER COUNTY, MONT.
Beaee2 | 128.. . Skig%(%‘[ﬁm' T.98., | Clay loam, §-8 inches_____ o5
Brages.| 1284 | do. . __._.__. Mitfet 0P8, . oo_._____. .5
B23se4 | 1288 _|_____ oo . Millstroots ... .4
CASCADE COYNTY, MONT,
B0 | 2174 | Great Falls.........| Yellow mustard seed._.._._ 0.5 | From Fiowerce,
do..._____..._._| Brown mustard seed.__._._ .5 | From Portage,
<1+ S Crested wheatgrass seed_.. .5 { 1937 crop; leem Fort Beaton.
[« | S, Western whestprass seed __ 5 | 1837 erop; from Giesgow,
do- ... Yellow mustard seed...... 2 From Vziler.
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TasLE 5.—8elenium content of miscellanesus crops—Continued

CASCADE COUNWTY, MONT.—Continued

Place of callectinn

Material

Selent-
UI a5

Remarks

Gmtrait Falls..........

Yellow mustard seed.. ...
Brown mustard sved

.| Millet seed

Hog millat seed .o
White sweetclnver seed....

Alfalia seed

From Brady.
From Power.
193?1%:-011; from Rillings,

0.

18)7 crop; from Feirfleld
Heagh,

1937 crop; composite from
Petroleum and Philllips
Counties.

From Pondera County,

From Phillips County,

DANIELS COUNTY, MONT.

Flaxsced

1947 erop.

GLACIER COUNTY, MONT,

Cut Bank...........

Flaxseed

<01

1937 crop; grown 4 miles
oorth of town.

LIBERTY COUNTY, MONT.

Chester. ..o

Flaxseed . oo cue oo

1937 ciop.

PHILLIPE COUNTY, MONT.

Flaxseel. o ooooiooeoai o

1837 erop,
Dao.

B24340
B24348
B24M0
B350
B24351
B24352
Bl43s3

B23M

Brown mustard seed.
Yeliow mustard seed_

1837 erap.

Grown 13 miles cast of town,

Grown 214 miles northwest
of town, i

Grown 34 miles west of
town,

1937 erop; prown 18 miles
east of town.

1937 crop; grown 614 miles
west of town.

1837 crofi; grown 2? miles
southeest of Conrad,

TON COUNTY, MONT,

B24301
B2aj4

B21316
B2il6

ipshivy
B#4318

B24319

Fiaxseed... . .oacuceimuas
Yellow mustard seed

Oricotsl mustard seed. ...

Grown 12 miles vast of Con-

rad,
Grown 12 miles east of Dut-

0m.

Grown 10 miles west of Dut-
too.

Grown hear Conrad.

Grown on Fairfield beach;
irrigated.

Grown & miles northwest of
LOWIL
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TaBLE §.—Selenium confent of miscellaneous crops—Continued

TETON COUNTY, MONT

—Continued

F;E%d | Plnee of collertion i Materinl

Seieni- :
T s
&

Hemprks
1

B{i86
B
B24502

B24503 |

B4
B3

B24506 a

B24307

T

¢ Oriantal musiard seed. .
, Brown muosterd seed
* Oriental mustord seed .

Power

Y “cllow mrastand seed

235\ “mziosnurlhnrl'}ut- Flaxseed ... ..

tonon U, &, Route
1, .

VALLEY C‘Ol'.\"]‘\’, .\10\"!‘

|
200C . Tiiopsdale . .
J0BA .0 Claspow,
aoan. ! . .de .
o LG VY I O

! 303D

Flaxseed |
Hrown ;.rnss soed .
Western wion grass seod
- Crosted whealgrass geed. .
R Y+ | IR
“boaooLL Lol White swolelover seed

]».-_._do_.__,-.,._... . Alaiin seed,
303G ..o a0 MBlictsood. ... ...

<.
2

Pop.om.

1
)
L)

Grown near Sunhurst.
Grown noar Dutton,
Grown G miles northwest of
Power,
 Grown near Politoan, Wash.

n

2 AT erep
- Orewn pear Opheim,
5 Irrigated.
CGrown 20 miles north of
. HMinsdale.
Grown nenr Opheim,
Grown 35 niles south of
ATnitz, 1937 crop.
Grown 6 miics northenst of
town, 1937 erop.
-1 Cirown gear Hingdele, 1937
orop.

1

n
]

Y LLLOWS’PO\'}, cov N'I‘Y. .\IO\"‘!‘

BX036
Bes
B24088

B24089 |

B2
Do
BMows

naUKag |

BT

AIEE

Billings. .. oL Alifa geed .
R I T o oo Crested wheaterss seod
i . T - Yellow gweetelover seod |
Rluck Amber cupe seed
H / ceetlOL - Aol seed. L
. White sweetcluver
Milleb seed . . L
f‘rest('{! wheatprass sced .
. Weslern whoatgrass secd
Creat Northiern beans

AL
HI

D.\“’LH COl NTY, \'EBR.

B3 !
B23716 |

Baaris

Alfude seed ...

N“’"st‘c “0 T, 33
50\
Great Northern beans .. .F

N,

: SEN see. ﬂn o3
W
85A...

w !m.m-:.' [ ,....do._._._.._... ..

8.2 B03T erep.
a Ba.
Pa,
1o,
Da,

i)a,
Dy

. Do,
1637 crop; irrigated.

1 | 1937 croq Irripated.
Do
P

LB

MOUNTRAIL COUNTY,

B0z

I
; MHEC |

i Flasseed.... ...

N.TDAK,

WARD COUNTY, N. DAK.

Basp2l

Berthold..........-,’ Fluxseed .. ... . !

- B
|

WILLTAMS COUNTY, N. DAK.

B24575
B24582
B0

3zac 1 Williston. .......
338B..! Wheelack
3¢4C 2 Plogn._.._..1 L. L

!
¢ Composite from 3 farms,

BUTTE COUNTY, & DAK.

1228
1""2?

Newell ... .. Millet sead

do_......

I Sweetclover sood .
: Sugar.._....... .

12.:1\ ; Beli-:‘. .'rcrurchﬂ

1937 crop,
]rr:gnied
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SELEXIUM OCCURREXCE IN CERTAIN SOILS

TABLE 5.—Selenium conlent of miscellaneous trops—Continued
FALL RIVER COUNTY, 8. DAK.

Selepi-
Tisce of colleclion Material unt as

-1

iP.'p.m.
Se:.Es:’, T. 11 8., R. | Crested wheatgrass seed.. ! '7 1934 crop.

Western wheatgrass
Aniher sorgo 1831 erop.
Tepary twans__ .. ........ 1037 cron.
White beaos L 0.

LYMAN COUNTY, S. DAK.

i .
Southesst corner { Bovd clay leam,§-8 inches ! 2 I
T, 108 N, ' i
W : :
Crested wheatgrass........ 2 Whaole plant,
d 7 Heads,
r

STANLEY COUNTY, S. DAK.

! : i
B24665 | 365F . . Fort Pierre.... ... Flaxseed...ooo ... .- Grown 12 miles south of
town.

BIG HORN COUNTY, WYO,

B24916 . Basi 3 : 1937 erop: irrigated.
B240i7 ; " p : Deo.
Baag L : N el : Do,

CAMPBELL COUNTY, WYO.

; ml-:-.] Olllcl!c_...._...-, S ALilet seed ee.. Lo . .
bl o__.do Alfaln seed .. lﬂa?crop‘
IHG..‘.... dg i Yellow swectclover <oe:! Do.
ceendo | Mixed feod. . . "
. . Alfaifn seed Ce .5 i From Billiggs, Mont.
\[:l!l:t seod_ . .5 1057 crop. |
¢ From Billings, Mont,
£ 1037 erop; from Dillings,

1 : MMont,
mo7s ) MG L. e ieaaeeo C‘resled whenlgm.ss p—— 0 Do,
B2ORR  MFGL. L. L Afillet seed . . 1937 erop,
Boes:  MTIL - . eeeieeoe.. Sudanorossseed. ... Do,

CROOK COUNTY, \\"1 {)

BZB‘JOQ! BIE. © Mooreroft, | Grains (o chicken foed } 0.5

N,—\"I‘RO-.\";\. COUNTY, WYO,

I oL TEC SO I,
. do

NIOBK;\,R.\ co UNTY, w YO.

5 - 1150.-; I.nsk.__..._.-._....,-i Afiflet seced L. . ) o1 MHIT eron.

WASHAKIE COUNTY, WYO.

DM00L | 1524, Werland Grcut Northern hmms,._..
D242 e ieweall@anaiaaa ... linot Siringiess benns
B20G3 aleann i Beans. ...

D241 X 1 . Groat Norlltern beans.
B24011 XL, ._..do.. Pinte heaus.._ .
BH0I2 | 1531 | I O [ T ; Yellow sweetclover soed ..
B24013 ; S odoo oLl Alfstaseed. .. l. .

. i
WESTON COUNTY, WYO.

=)

1937 croqy; irrinated.

A

ORI D b e i

A

13
I:QB__[ L’pton._,_._.-_._-..f .\i!_k%d prains for chicken ? 1
: . feed. .
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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 the culture of crested
wheatgrass (fig. 2}. The soil, sample B23575, contained 2 p. p. m.
of selenium. A sample of the entire aerial portion of the plants,
B23576, containe:d 2 p, p. m., and of the heads, B23577, contained 7
p. p- m. of selenium. Of the seven samples of crested wheatgrass

Ficune 2.- -{rested wheatgrass.

seed reperted in table 5 one contained 7 p. p. m. of selenium and the
others 1 p. p. nu. or less.

A number of samples of other erops, such as alfzifa meal, milo,
western whentgrass, and cane seeds. were examined and found to be
untlormly low,

SELENIUM IN CANADA

The Cretaceous shales have been found to contain significant
guantities of selenium from northern New Mexico to the northern-
most tier of counties in Montana (4. 3, 9, 55). Vegetation growing
on soils derived from these Cretaceous sediments may be toxie from
selenium. Some formations of the Cretaceous age occur in Alberta.
Saskatchewan, and Manitoba Provinces of (anada. At the sug-
gestion of Dr. L. E. Kirk, of Saskatchewan University, & reconnais-
sance survey of these areas was made in the spring of 1938 (8).
J. 8, Bolton, of the Dominion Agricultural Expertment Station at
Swift Current, assisted in a considernble portion of the survey.
His assistance was particularly valuable in the botanical identifica-
tions. which are a part of this text.

In making the survey, the geologic maps of the Canadian Bureau
of Mines, Nos. 204A and 267A, were used as guides to the regions
underlain by Cretaceous sediments. Map No. 204A shows extensive
exposures of geologic formations of the Cretaceous period, which
are identified under the names 8t. AMary’'s River, Fox Hills, Bearpaw,
Belly River, Pakowki, and Milk River in eastern Alberta and western
Saskatchewan. These correspond in a general way with the Fox
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Hills, Bearpaw, Judith River, Eagle, and Telegraph formations of
Montana and to various subdivisions of the Pierre formation in South
Dakota and Nebraska (4, §). No extensive ocuterops of older Cre-
taceons formations corresponding %o the Niobrara and other members
of the Colorado shales are mapped. Map 267A shows a still larger
region in which Cretaceous shales outerop in the southern portion of
Siztskatehew&n. This region inciudes o very small ares in Manitoba
also.

In the course of previous survevs it became clear that certain plants
may be used as indicators of seleniferous arens hecause they are cer-
tain to contnin seleninm if any is present in available form. Among
these plants, known to occur under the soil and elimatic conditions
in west contral Canads, ave Astragalus bisuleatus and 4. pectinatus.
The successful use of these plants in the survey of Montans made it
desirable to time the survey in Canada so that these plants would be
in bleom and readily observed.

With the geologic maps as guides to the general regions in which to
work and Astregalus bisulealus and A. pectinalus plants indicating
the location of particular areas, nearly 300 samples of shale, soils, and
\-*e-get.f;.tion were collected for seleninm analysis. The data are given
in table 8.

TapLe 6.—Selenivm conlend of zoils, shales, and vegetation from Cunada

ALBERTA

Selenium
i 85 S¢——
t[;l‘}f_’ "\"_‘:" f‘\'.‘;fi facation Materia) m—————
Sol or  Vepe-
shale  tation
Popm Popon
BIs . . #7 45 miles wesh of Maple OUrpek,  Brown lonm, 048 inclies 4.3 B
i mrile wost of i’ﬂslhlv}u
Bmase .. oA L daell ..l catregales pectingtvs . . 3]
BE:OM . 1I8A ... 62 miles westof Maple Crock,  Pou seeundu Pres) (gross) . 0
G iniles west of Pashiley.
BT .. M T & miles sguthwest of Medieine  Brown lpnm 6-61 3 fect . .3 es
Hai, Roitk 3, :
1 b1 S . N I+ [ Adtragalur bisalcatus . . .. P2y
Rafies . o= . lﬁf;:ili’si_sumhw(-slol‘ Mediciue  DBrown ¢luy lonm, (-8 inclies . 1
ul, fnnie .
BEH WA 16 miies southiwest of Medielne  Astrapofus pectinelia R I 3. 550
Hat. Route 3. .
Bagys ... XB de oL Winter ree {innmatore heads) §
BRIGIG oo 1 mile east of Bew Isinmd, Brown flne sandy gam, -8 I
Houte 3. in¢hes,
BO3ET. 0 29A 0 0 oo L o Sstropuiuy peetiunins | . 3, 50
s . o oW Coado o . Young whept H-5 inchos) .. E]
Bagre . |, X b g%s miles northenst of Bow fs- Yollow samdy fossiliferous magie- I
fundl on rond e Feery, ral.  Foremost mwmnber of
Helly  River (ormatien, 25
feed Dpfow top of breaks.
B20s0 ... 2IXA . _de .. . . Axtrugaing bisnicatuy . 25
By .. =AY L <[ B - Thinly inmingted limesicoo 1 - S
' Teot thiek, 35 foet below top. .
BXGE2 L0 22YA o L da . . Suueda fricdicoss Hook.aud Ara. 3
Lrondin fntesinalin,
BiWSE ... 2 .. de . . Hrown and pray roitep shale 1

with iron gencrotion 25 feet
tetow v of bronks.

Doaatd L ML do o . . Asteagotus biswloalus. oL .0 L L. 30
Bawss .. W l.'iilinik'swestctlim\' {slnnd ou  Brown Joate, G-12 faches.. .., .. I S
. nute 3,
BOGas | S3AL R 11 R ©clsfragalna pectinmtux . . .. 70
B .M . #6mikeswest of Bow [standen Dark brows  ¢lay ooy, 08 .7 R
Ronte 3. nches.
- Nl veieieeeae o flatragafug pectinatis..
t mile wost of Lethbhridge . Gray clay, 0-15 inclios

Lde . L. .o clefragalng bianleatus. . .
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TaBLE 6.—Selenium conlent of soils, shales, and vegetation from Canada—Continued
ALBERTA—Contigued

Labora-
tory No.

Laeation

Helenium
ns Se—

Material

Sall ar

Vepe-
shale

tation

mwW_ .
25N

et
B3105

B:muﬁ__-_-; WX, ...}
Bagtor..._§ 2oy
BE3I0S....| 207,
B2MIT..._. { 30

Bo3is.... a0A L.
7] L N | S

Bzueo .| 1AL
B 3

nmie
B13123

nxey___f a3a
DEIas T 3

B23126

By

B¥1as [ 37 Seeed]

B23136, -.-.; 33,
1123!3?.___~ 1
B23138. ...
B339 ..
B ..

BA40A___
BRL ..

R [
t 45 miles northiwest of Coutts

7y 93 miles southenst of Calgary

1 mile west of Lethbridge..._

R 1+ S,

B < T
12 miles east_of Milk River
{Verdigris Caulee).

12 miles easl and "’M “Tailes |
sourth of Milk River {Verdi- |
gris Coulee).

__y__dn._.-....___..____,....._I

1 miIa nortly of Coutls on

1

R

1 NIIIE.S nor[h “of Contis on !

Roule § i

de o
10 miles norik of Coulls on

Rou 84

Roulc 1.

oti Rote 4.
o .

eeetlOL i
Alont BQ miles northwest of
C%ulls on Routo 4.
0

do..
S| Ruute 23

82 mlIES “southuast of Cn!gnry
on ‘Routu 23.

:’66' ynrds “south of Mounted |
Puolica Station at Marley.

O

S I OO |

38.......I.....do.h............._-_.-.4.__ Chalk Inyer shnle, 0 feet {from ‘

393._-..?.-.. do, !

FPopom.
0.8

-4

Gray shaie, Pale beds tember
ol Belly River formation,

Qignt samdsione cooeretion &
feet above 25W,

Yellow aml bmWn sandy shale, :
25 feet above 25\

Grn{vsand\' shale, 30 feel above |

1.5

1.5
.3J
8

Ratten gray sandy shale, Pakowki:

formution, i

Gruy and brown sandy shale, |

10 feet above 26X, i
Rotten gray shale, 40 feet above

208X ;

;

i

Aatragalus peetinefus, o .o._....

Greenish  yellow sandstone, 4
feet thick, in upper Milk -
River formiation. :

Gnﬁ" sandy shale, § feet shove *

Brown and purple concretion,
15 feet sbove 27V,
Gru:{‘-;nnd) shaly, 27 feat ubove

R

Yellow sandy loam, 0-12 inches,

slatragalies pectinatux .
Grav clayey sabdstone. Lower
Milk Hiver formalion, ;

Gray sandy clay, 75 fvet above
W,

Yeliowish brown snody conerg-
Lisns 135 foct aboye 38W, .

Licht gray samdstone, 123 feet |
shpve 283, :

Sandy {oamm, 0-5 inghes. | .

Astragalus pectinatus .
Clay loamn, 0-5 inclies . -

As.'raga.r‘us pectination ..., ...
Snredy loazn, -8 inches

Asiragelus pectinatus.. ... ..
Flge sandy loam, 0-8 inches.....)

Astrapalus peclinetus _ . ._ .
Fine sandy loam, 0-8 Tichies -}

Thiagpi arvense .. (fleld penny-
Cross).

Siaymbrivm altissimem I ..

Aatragaluy pectinalua

Groy shole (Bearpaw formation). i

Coneretions inshala. ... ____. ..}
Giray shale, 5 feet nhave B2312'[I..5.
Browwn samly loom, G-8 fnehes. _.;

sstragaluy peclingtux | .
Brown sandy losm, -8 inches, .

Astragelus peetingivg. i ..
Hurd gry shale, 35 fest from |

roml, .
Iron axida seam in shalae, 40 feat :

from raud, :
Yellowish elay senn in sbinle, 45

Teet fron rond, :

rond, '
Cravelly gray sandy leam, 0-8 .
[nehes. i {
Astragaius surctlenfns Richards. '.--._.. .

40,223 miiles vast orMurIa)___....__. Black shale
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TanLe 6.—Selenium conient of soils, shales, and vegetation from Canada—Continued

ALBERTA—Continned

Labora-

Fleht
tory No. Y

o, Lgeation

4

Eelenium
a5 Sp—

Malerial -
Zott o -
. shiale

Vige-
. tnlien

Boggz -10. e 3 miles cast of Morlay.

13 m&lcs enst of Morley .
R [ T .
miles west of Cul;,ur\' on

Roule ).

da. .
30 miles east of Calgary on
Roule 2.
oy miles west of Drumbeller
ou Renle 9,
AL R o
3niles norih of Drmbheller an’
Ligute 5.

BT .

BI3145 .
B23i49 |

13231§0

oM

BI1SY. ...
BRI

B35S . ..
BXuss .

Ba3I57.___. )

i.-..do
3 mites north of Druml:ei}ur
Lake Sailivan, 13 miles south-
- east of Hntkirk.
E 2T, N < [ Y
$606..... ..

0 e QO
el

B T

el

: 13 miles southnast of Brooks
on Rowge 2,

B23159,

B23160..... o0 L

BIBIG..... 36 miles souihensl of Brooks
on Route 2.

Y T N

e L

-do.
"Medicine Hat on Route 2

[ B e e

Ba3wy. .l
BBGS .
B9 .

Qe

" 5 milos east of Medicine Hat
on Rouie 2

© Aslragalug pectinatus ..

L

Low-gradecaal _ . ., _

o
Dark brown loam, 9-5 inches. . i

.5

:ls.lmgrduspccrmahu e e
Cloy, 54 feet .

Aaslragalus pectinalue
Rolten shale, 3 fear

siatragalus bsuleatus
Clay

Astragaluy biswleatus
Coneretions nigl clayey shale_ .
Sandy loam, 0-8 inches .

Astragalus bisulealus
:lsrragnms ganigtuy (Torr, and ...
Gray} Nutt.
Aatragaiuy mulifforas Goay . ... ...
Agtragalus hoy {mixed 46A, 168,
36C) (3 years old).
Crrny silt lorm, 3-8 feebe. .. ...

:is!rapafus pectinatus ... -
Sandy lomn, 6-12 fnches........_

Cheiriric mconaprcua llj'flb
{mustard).

Pentsiewmon albidus Xult ...,

Sapdyleam. (... ... . .

Antrogelus biswieatus. L1110

A;{:-:'apuppus nutiafhi Torr. pnd
ity

Sanly lonms, 0-8 inches .. .. ..

| elatragalus pectinatus

Cheirinia aspere Rydb. (Prairic ___
Hoeketh

SASKATCHEWAN

B,
Baggag .
BRoM. ...

B2y

BI0ls ..

L2302y,

pmoas,

hijects LI
Jriec:is 1 N . R

BBl 8E L. ode o L L.
BX2. ... TW.o... 4 mileseast of Elhow .

B . TN
BR3034

13 miles sonth of Uutiook on
Rniute 43,
R 1 |+ D,

JRSTRSEE 1

R [ T
10 miles west of Eibow ..

PR | SO

A

JR R
+ miles cast of Elbow
yards from 7W).

R |+ g

L
SA ...
8B

S

-emodol

Guny trown high organie layer,
(=t inches,

Yeilowish 318
inches,

Mottied yebllowislh brown lepm,
18-30 inches.

browsn  lonm,

Astragafus pectinatuy

Dark gray clay, 6-10 mchcs_

rstragelus binuleat L7 J—

Astrapainy wigsokriensis Wutt_ | |

Qrygtrapis gracitis K. Schum .. .

Cha maerhodos wublalfil (Rydh.)
Pickering.

<latragafus sp_ . -

Qray fissile shale EBcarmw for-
wintion).

Iron copcretions in YW ...

Greenishi yellow material, o feet .
above TW.

u-=..  Grayshele, 18 faet abiove TW._
{200 .

Brown cloy lonm, 010 inches.

Yellow cormpositne
Astragalus peetinains
IV %f%pappm rpinuiosus (Pursh) .
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Tanug 6.—S8elentum conlent of soils, shales, and vegelation from Canade—Continued

SASKATCHEWAN—Contioued

i Seleélium
; Material as 30—
Labora- Field ' e~
tory No. No. Location }
: : Soll or | Yege-
b shale | tation
Popowm. | P.pm
BaMO.... |0, ...} ¥ i"l'{li]ﬁs sonth of Herbert on | Gray gluy loam, 0-8 inclica.__. .. ’ |
ouite 1.
BIMH1.____ OA_ ... 1. ...do, sidragalus pectinales ... o o0 LSO
Baoar | 10300 ) 35 miles south of Swiit Cur- | Shale {Bearpaw formation). ... R T
rent on Rouis 4. i
BXMHI. ... G miles west of Cadiline. ... . ¢ Clay loam, 0-12 inches. ... i .
Bx04d_ . __ (R |+ Alafragalus bispleolus ... .. C s, ,0m
BI3aM5. ... w0 e caeaa| Mfymenorpr  richardsoni Cock. ... _. ¢ m
{Colorada rubber plant). :
B230G. ... 6 miles west of Cadillae, 30 | Gray shale (Bearpaw forma- ' 5ol
feet enst, of 11, tion}. ,
BRIy ___ 1Y ... da. . .| Brown nodules in 11X ; L oivieis
BR:ME.....) 12 3 miles nortbeast of Bast End [ Gray clny, 0-12 incles._......... 3 .. ...
at cxposure of East End .
formation. - .
BRMb... .. 124 ... e oL e, Adtragelue peclinales__ .. ... | o L2t
B30 ____ 12U ...} tmiles northeast of Eagl Eod..| Gray shale, 6-12 jnches (Enstl R U,
Fiid formation).
B23051. ... 12V ofoeee O cn e | Massive llnlestone 12-15 inches | P B
thick, below 12 : :
BI30s5e. . 12W. ) ciddoo o e ..| Yellow shnlc,s—if(:i:tabove 125} I R
B0, . 12X A0 e iiimeeno ... | Lominated  yellow and prav : L
sandy shale, 10 fect below 12V, ¢
Bas, 1YL Ao e e ‘1’0I1{)vw clay shale, 25 fect below 1 IR
D23055 . 12F b L3 L P : Gm_t,\'rclayshalo,25-26fc{:tb!:l0\\' : I T
12V, !
B23055. ... 13X _ .| 1% wiles west of East End._ .. Whiw) clny (Whitemud forma- I
tiom), !
B23057.....; 18Y.....|.... dao. D Red clay, 15 feel above 13X, T e
B23058 ....l oo Dmllce.soutlmcsl. of Easi End | i Brown clay loam, 0-8 inches .. .. P S,
. on Roule 13 : 3
23058, . A L. Lo e s oo Adrogaiuns pectinatax ...} 166
B .0 15, 10 milis southnri\l‘aplc Creek | Gray clay loawm, 6 foches...... 1 ...
. © un Route 24, i P
B2l ... R do . .. .. ceoe..oe-oi Zone of Jime necumnlation, 6—I5 R,
: i inches.
12306z, . P { [ B oo emedd Transition from lime zone f.o; P R
: gray clay, 15-%4 inches. : .
0230683, .. ot R .-t Gray elny, M4-36 Inches, . = R
B, et i clatrogeliy YiEMlentus . oo ovemeee s L. 50
BAOGH.. . i ) BN {1+ S .....,...g Pon  conbyi  (Seribn) Piper ... __ 3
{Canby blucgrass). i
BEG...... 16. ] 12 wiiles northwesi, of anlc Brown sandy loam, (-8 inches..! P S,
i Creek op Route L i
D287, . .. A.....'... .do * csiragalis pectinabies. .o
D237, .- 51 __ .1 13 miles enst of \Inph' Crock - Snnely I, 0-10 inehes :
. on Roule 1. H
5t ) I R O I SO -1 dlstragalus pectinaine, oo L . 2,310
D233 ‘___1_ 5% ... i 60 miles mst of \[apie Creek . Sumly logun, 0-10 {neles .. ..., ’ 1
i om Route 1
BRI, B2A ._5..-_. o L Axtmga.’ua peetinalus ...
BIOM.... 1 "1 8 rniles ntoreh oI'Sn ift Current Gray rotien shale, 10 foet. . ... :
. ot Route 4 !
B20S..._.0 1A, ... do N l.s-'.mgnfusmdiuu.tus__..,_.,n :
B23I6....0 2. . ,._Ai 23 miles north of Switt Cur- ! Gmy brown loam, G-10 loches ..}
;. Tent, : ;
BRNT ... 2&._..._;_._. do i clatvagalis bisnleatus .
B231?5,._..| 58 ... - 1”30 miles morth of Smlt Cur. . Clay loam, 0-10 inches ., ... .7
| rent an Rould 4 i - '
BI3176 ....; BIA ... e o - wlatragatus bisuleatus ..o E1L4)
BzLyT L l 54.._...01 35 miles north of Swirt Cur. ! Rotten shnle (Bearpaw fprma- Al
renl on Rowle 4, | tiom), . '
B8 l SA L L. [P & ) R C e a e hmbregalus bisuwleatus o Lo LL L oL l: 3Ho
BT, .. Hooe.... ! 66 miles north of Swift Cur- ¢ Clay loam, 3fcet_____.__ ..
rent on Route 4, i
! Astragalur peclingiuz

Bugs taken Irom 504

Large mushroom....

BI3018. ... YT lmlcs “rorth of Swift Cor- I Gy clay, 2-233 feel
rent on Rouls 4. :

H23015. .} 3A. . .. —.. o r sstragalus bisulcadus . ..
B2, .4 . 109" miles motth of Swm Cur. Gray fissile shale, 20-21 fect
] rent on Reute 4.
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TanLE 6.—Selenium conlent of soils, shales, and vegelation from Canade—Continued

SASKATCHEWAN—Continued

! Selvgium
A5 D=
Labora-

ory No. i Afaterial

Locstion
" Eoller . Voge-
. shale tlation

'
;

WP, p. wi, P.p.owmi.
Jdatrogoluy pzdmatus....-.....__,.. - 2, 44C

B2} 4A......} 100 miles north of Swift Cur-

. 5:.‘\...-.'

BRISS. .
DAY
BIIGR. ...
BI0. .

BR®NG. ...

Bm._
Bz

551--:__'.__

| rent on Tioute 4.

U Route 4, .
|3 niles ¢ast of Biggar on Route

.1.

50

Raute 14,
gos..).la
GOB.

[ I,
B 1

.4 miles cast of Snskutoon on
Houte 14.

_dg
' 16§ miles enst of Saskatuon of
Ronte 14.

i on Hente 8.
H do..__... . ..
PR ., T

B L
P21 miles southepst of Ham-
- sack on Moute 8.

RN - T

" Below powerbouse at Ram-
snek.
' 56 wiles Southenst of Yorkien
on Route 14,
tto.
. 18 miles north of Burrows on
: rond] to Esterhary,
18.3 miles north of Burrows on
rond to Esterhazy.
18.7 miles north of Burrows on
road to Esterbazy.

.do

203 miles nerth of Barrows
on roat) ta Esjerhezy,

1 mipe west of Breadviow on
Rome 1.
o
. ddn .

{1 mile west of Trondview on

Moute 3, 50 feet from 79.

7 miles north of Rosetown on -

d
t 13 miles cast of Saskatoon o

..F Young spring wheat.._.__

Aol L e s .«ia!‘rucra.'uabrat.'!earua.____...._.__
..—.1 & miles southenst of Kamsack |

t 23 ndies west of Grenfell on

Ronie i.
oo,

e
61 _miles west of Grenfeli on
Houte 1.

P8IA L. do

DR

13 miles south of Regmn on
}loulc G,
T

_,‘ 36 m"‘s sou{hcns!. “of Regizn

Bz3es2.__.|
B3

B33,

B 57 miles soutbenst of Ikgma
ot Ronte 36,

Young «Astrapaiua biswlcatus (on ...
elacial drift). i
Brown leam, 3 feet ...

§
Atfragnius pecfinatus__ ... }
Park-brown loam, 0-8 inclies. 1

3
“efos

slatragalus pectinatus | .
Brown loam, l]-Smchcs

Astragalus pectinatus . ... ...
Brown ioam, (~10 inches

Yellow losm, 18-20 inches Cal-
careous.

slstragaluy pectinotus . ___

Dark-brown loam, 0-12 inches._

Gy elay, -2 fopt -

Asdragalux bisuleotus . .
Rotien clay shale, 10 feef Lelow
sipface, R:dlm., with beds.
Dandelions ... -
Ironstone conerotion in shale_ .

Haw pray shale, 3-4 feet.
Hedysarum sp (7
Clay loam, 0-8 Inches. .

Gray shale from cut .

Yeligwish bhrown cosling on
larpe eray concretion.

Black core of large gray conere-
Lion.

Rotien gray shale with yellow
streaks, -

Gravelly clay loam, 1-1% foet_ __

Attrngalys bisuleatus. (...
Hotten elay shale . ... ..

Cnweathefed stale ... . ..
Huavy gray clay, -G el

Axtroguius bisulcatus .
Hurd nearly white shale. [0

Biack lonm, ¢-B Inches

U Asteagaing peetinafny |

Western wheatorass .. .
cistrogalny biswdeatus .

Brows loani. -8 igehes. _, .

Yelowish brown clay loan, 144-5
PO

Axtragains pectinafuy .

Brown lonm, 0-8 Inches. ... .

Astragotux pectinalus, ... .
Gray clay loam, 08 inches. ...

Young wheat, 4 Inehes. .. '

Yeollow brown clay loam, 0-8
iuches.

Astrogolus bisvleatus ... ... ...

Young whent

Brow leam, 0-8 tnches
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TaBLe 6.—Seleniwum content of soils, shales, and vegelation from Canada— Continued

SASEATCHEWAN-—Continued

Selenium
o 18 So—
[I;g}t_m‘\r_%' . ﬁ\‘%fi i TLocalion Material
: Sollor |, Vege-
- shale & tation
. 1
1 Fopow, Popom,
BM25 . 84A. .. . 57 miles Soulheast of NRegina cAstragalus peefinaluy . . . 2,370
. oo Route 30,
B22ss . 85..._... tmnfle sonihesst of Woyburn  Dark cray elay loam, 0-8 inches a7 L
P gn bunk of Sourls Tiilver on
¢ Haonte 39,
D23237 . BRAL L. ...t o e mrmecmewne Alafregolug Bissleains . . . . . ...
D38s .. 86, 2milessouthenst of Weyburn  Light brown loam, 0-8 fnelios
! on Ttoule 20.
B389 86A .. L Lladeo_ . ... . . .. .léragelus pectinatus . AV
B0, .. S?......," Slinjies sondheast of Wovbnrn  Gray-brown  elay  laam, -5 |
: on Rouie 39, inehios. :
noseny, . cevaL o cemmeem e obEfragalug Digwlcadns . .
BX202 .. 81 Cedee o Lo o ool . Lambsguarters {Cheaopmdim
; IS
FE 24 S - S |l Al mine in Estevan.___.__. ... \‘o{luw senmy, 2 feel nhove eopl |
SORTI,
s st 80, ...y 13 miles sonthenst of Estevan  Rolten clay shale and elay, 3 -
- t  on Roule 39, foet below surfuce, '
R23205 _...; leeeodoo) D .. Gy elay shale, 10 feet bolow
: : surlnee. . ]
BRI .. S0 Dewvwscnn o wee oo o clefragefus peotfnains (Seeds). oL L., L)
B2 L 00...._.1 M miles southenst of Eslovan Gray cloy loam, 4444 foct . -

b on Houte 49,
D ., 00 ...._jl_.,__do...._,._..._......_,:.,,. clatragelus peetinalus

MANITOBA

[23705 [ TR i i mile enst of Saskatehewan-  Thnrk gray clay loam, 0-12 inehos -

[ Manitoba lfne on Route 5.
B0 G-:IA...__J__ . e e mmara . AMragalus Syadeatus . . L ... .
B i 7 17185 miles "east of Saskalche- Hotten clay shale, 20 feet below |
: r'nnu\lnnimba ling on Houte Surfpeg. 1‘

BBzI2 ... R i‘.!rr]i!cs east of Baskatehewnn-  Holtengrayshale _ ., . .

. Alnnitehn fine on Rouda 4, .
B232T . ..0 TiA . Tooadn oo oo Alrepalns bigenleains, . . . _ ..
B2l . 72017 miles soulbenst of Wusseli  Groy brown clay, B-12 inches ..

| on Ronte 4.

Lms 7 sweeelO L. Aetragales Misudeates . . L
BI321G_.. .0 73, ...} 3niles sonthwest of Minealn,  Gray clay lonm, 0-12 inches ..

: f buso of BIuITs of Assiniboine.
BRIBAHT . BA L Ldo e ez oo oG defregafus Sleedeedux L0 L L.
BIAS WL - 4 ﬁmets \1\'esb of Elkharn on  Black clay lonmw, 23 fect ... .
: aute 1, : :
BRNG, ... A _.:.....do__-‘_-..... v oa ciemews . Shstrogodus bimdeatns L0 L Ll L. .

The data given in table 6 show that the geological samples ronged
o sclenium content from 0.1 to 3.5 p. p. m., the soils from 0.1 to 6
D. p. m., and the vegetation from 3 t0 4,190 p. p. m. Ahout 63 percent
of the soils contained less than1 p. p. m. Al of the samples of Astrag-
alus bisulcatus and A. pectinatus contained sufficient selenium to be
toxic, and ranged from 15 to 4,190 p. p. m. The Astragalus samples
show the snme variation in selenium content that has been observed
elsewhere; this may be considered s indieating a wide variation in
the intensity of toxicity of the soils.

Definitely toxic vegetation is produced on soils derived from
Cretaceous shales over very considerable areas in Alberta, larger
areas in Saskatchewan, and a much smaller area in Manitoba. P%o
estimate 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 beeause no attempt was made to sample




SELENIUM OCCURRENCE IN CERTAIN SOILS a3

areas not shown as Cretaceous and 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.

ne of the most interesting observations made was that in the
sectlon about Lake Sullivan, Alberta. Hay, consisting in part of
Asiragalus bisuleatus, was used for feed during periods of feed shortoge
due to drought. One of these cases was investigated. The farmer
who was questioned reported that very little of this hay was actually
caten, a.n‘c:{ that it was offered to the animals but once o week., His
observation was that horses refused it absolusely 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. Beeause the

Figune 3.—A cow showing the characteristic syipioms of chronie selenium
poisening—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. .
of selenium. A. bisulcatus (B23155), A. goniatus (Torr. and Gray)
Nutt. (B23166), and A. multiflorus (B23157), collected from the hay
field, contained 12, 25, and 80 p. p. m., respectively. It is clear that
this material is unfit for forage and was so recognized by the animals
themselves.

Orsl information points to considerable injury to and loss of stock
through troubles known locally as “frozen feet.”’” One of the character-
istics of chronic selenium poisoning is malformation and even loss of
hoofs of livestock. These effects can well be mistaken as due to freez-
ing. How extensive this [oss is and how fully due to chronic selenium
poisoning may be ascertained only by a detailed study of the areas.

South of Herbert, Saskatchewan, horses were observed with coats
that were very thin in places and with hairless tails. Cattle nearby
had strinted and elongated hoofs. Their tails were nude. This
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condition can be noted in figure 3. A sample of soil (B23040) collected
nearby contained 1 p. p. m. and the dstragalus pectinalus (B23041)
growing on it contained 1,150 p. p. m. of selenium. It is probable
that the animals were alfected with chronie selenium peisoning.

Pasture land for miles cast of Maple Creek along Route 1 is dotted
with Asiragalus pectinatus. Sample B23172 ¢ontained 2,310 p. p. m.

ol selenium and sum-

B ) o ple B23174 conlained
00 p.p.om, Figure 4
shows the A, pechi-
natus in bloom where
sample B23172  was
collectod.

Far over 160 miles
to the cast ol Saska-
leon, Saskatchewan,
Astragelus plants were
noted  at  intervals
along Roule 14, At
a point 64 miles cast
ol Saskatoon a group
of Astragalus pecti-
natus plants was found
growing within 50 feet of trees, primarily aspen trees (fig. 5). Only
once before, in o portion of San lsabel Forest, have the authors found
vegetation (oxie from selenium in an area of suflicient rainfall to sup-
port Grees (9. In Ban Isabel Forest the leees were sparse anel the
mean anounl rainfall was 20 inehes.  In this area, casl of Saskatoon,
the rainfall must be somewhat greater.  The sample of A, pectinatus
colleeted here (B231811 contained 1,100 p. p. m. of selenium.

Southeast of Wey-
I, Saskafehewan,
nlong Route 39, Astre-
galus  biswleaius was
found Lo fourish. A
sample ol soil
{B23290, colleeted 31
miles  southeast  of
Weyburn, contained |
p. p.onn,, the A biswd-
catus plant growing in
it (fig, 63 830 p. p. m.,
and asnmple of lambs-
(uarlers growing neatr-
by 45 p. p. mo oof
selenium.

The sclenium  con-
tent of young wheat
samples, B23078 from Alberta and B23188, B23280. and B23283 from
Saskatehewan, was 80, 30, 120, and 140 p. p. m., respectively, and
indicates the distinet possibility of toxie vegetation of the ordinary
food or forage types. The quantities of selenium found in samples
B23070, B23075, B23127, B23163, and B23164 from Alberta and
B23063, B23107, B23227, and B23292 from Saskalchewan also poiné

FFiuune 4.-—Astragalus pectinaius in bloom.

s

Fioung d~~:siragalns pectinatus growing in o region
of rainfall sulficient to support, trees.




SELENIUM OCCURRENCE IN CERTAIN S0ILS 55

clearly to the presence of foxic areas of farm and ranch Iand and the
probebilities of toxic food in certain aress.

Although the existence of an enormous ares of seleniferous soil is
revealed and although definite evidence of injury is apparent, it does
not follow that the
situation s sufficiently
serious to warrant any
drastic remedial pro-
cedures excopt as fur-
ther investigation of
loeal nrers may indi-
cate. Tt does seem
imperative, however,
that a detailed study
be made s0 that propor
precautions may be
taken as necessary.
The evidenee, taken
together with previ-
ously assembled data,
tndicates very deeid-
edly that overgrazing of the affected lands may produce serious injury
through consumption by hungry animals of toxic plants not normally
estten by animals,

SELENIUM IN NORTH DAKOTA

In the early part of the summer of 1938 two of the anthors made 2
reconnaissance examination of Burke, Mountrail, Ward, and Williams
Counties in North Dakota. The results are tabulated in table 7.

[ iy ) e --

Ticore 6.—A thrifty Astraga

Ins bisulcatus plant.

Tasre T—0Celenium conieni of soils, sholes, and vegetation from North Dakotla
BURKE COUNTY, N, DAK.

Labora- Fiek} f
tory No. | Ne. |

Remaorks

Place of eallection Mat il Seleaitm

]

| ' 1
i t P opoa
Re3208. . _.) Rl,.._._! 20¢ yards frem immigrn- | Brown cly lomm, O-8 | 0.7,
: tion oflier, North Portol, | inches. i i
. | Canada Hue, ;

Basad .. RIA. e oLl Astregeles bisnfealus . ... Y
B ... 043 miles south of North ;| Brown loaur, 0-4 inchos. .
Partal. :
eaedoeL o L. Tdiezone ..., .

sloeee 0o e n ool L AAslrageiyy peclinetiis
- i 4 mHes southeast of Flax. § Frown elay  loam, 5!
T Lom. , inches, i )
B2gHis. ... ALt oade oL Ahstregalus pectinafus

AOUNTRAIL COUNTY, N. DAK

BI3e_ . ! 14 misles west of junotion of Heavy dark olay, 5feet. ___
- Rloutes 3% and 22 on '
i ! Raute 23, .
Badr. .- S I sstragiius dsydegluy .
REME .. eemet o0 aee o) YEilow gonereiions. . 2 15 feet below
| : ) . BIG,
BIsg.. i Van {loak, on Romie 23 Ggay} hrown losm, G-8°
: : inches.
nasn . sea| eedol oLl Adfradalus pectinotug .
DEaM. . BB deoL. L. ... Asragetuasp.. . L.
BRI .. RW._ .., '2miles et of Van ilook, Br_nwhn clay  leam,
. inehes. '
Bazgas o RALLD oo ... . ... Asfrapatus bisulenties. .
B3, . RMB G0 o) Youms wheabo Lo o . L
-0 4t miles wosl of Minol oo | Oray brown loam, M-8 :
ltaute 2, v inches, i
o Lo slalragaius peetinatus
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TapLe T.—Selenium conlent of soils, shales, and vegelation from Norih Dakola—
Countinued

WARD COUNTY, N. DAE.

t%f;_":{%' Fﬁ‘*gfl Place of collection Material Se}llz;nslzm Remnrks
. P.p.m,
DG, .-) Re ... 31tml]135 southesast of Flax- G}'ayh clay  loam, 0-18 0.5
. uches, :
pzbeanlir N Astrapalus bisulcafus_ w0
B8 _... Attrogolus pectinalus 1,660
BR306. . - Rotten clay shale____ .5
Bwo__ | DXL .. L T Hard clay shale .. ... Al
&l o Bsa.o .. 1 Astrogalus bisuleatus. ... i30
Daasz_ ) RO, .. 11 miles west of Route 83 | Gravelly clay, 4 feeb.__ 1
on Ttoute 53, :
Puana_ I HEA____|__... i 1 TR Astrogoins bisuleatus :
Baild_ .. | RoB..__|.._. LT O Astragoiny pectinalus H
Baazs. ] Rli..._. 31 miles east, of Van Hook | (ravelly clay, 3 fet. t
on_Route 23, . b
BE326. .. Astragalns peclinatus i
By _. . Chrysopsis pillosg Nult_.___ T
WILLIAMS COUNTY, N, DAK.
Boasan._. .| Ri3_.___| 78 miles west of Minot on | Gray brown lgam, 15-24 4.7
Roulg 2. inches. i
Byl . P R1BA v do . Astragaius peclinofits. . ... 280
Baigdd. . Rl & miles west of Muddy | Gravelly clay, 3642 inches. «3 | 130 miles west
Crreek. ol Mingt.,
Beadas__ | KA. | ... dooo s Asgtragaius pectinafus. . __ | &%

A considerable portion of the area examined is covered by soil
derived from glacial drift. The Fort Union formation of Focene
series underlies the glacial material. Asfragaius pectinatus and A.
bisuleatus were used as guides in making the collections.  Although
these planis occur commonly in mueh of the area, only a lew samples
were collected.

Thirty-four samples of soil, shale, and vegetation were collected
at 13 stations. The selenium content of the 12 samples of soil ranged
trom 0.5 p. p. m. to 2 p. p. ra. The 9 samples of Astragalus pectinatus
. varied in selenium content from 280 p. p. m. o 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 A. bisuleatus plant, contained 5 p. p. m. The A. bisulcatus
plant (B23323) contained 470 p. p. m., and_the soil under the Astra-
galus (B23322) contained 0.7 p. p. m. of selentum.

These data, together with the analysis of wheat from North Dakota
tabulated in table 1, indicate a continuation of the seleniferous ares
in Montana eastward into North Dakota fo a distance of atb least
100 miles east of the border. Samples taken along transects of this
glaciated area probably would give interesting date on the source and
movement by glaciation of the parent seleniferous material. Certainly
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 eontent 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 Astragelus plents 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 vear (1938)
four locations were selected in Teton County 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 at & new loeation.
The data are given in table 8.

Profiles (field Nos.) 2 and 3 are of low selenium content through
their entire deptl), yet the selenium content of the Astragalus growing
on them was high both years (sec table 8 and (55) ). In profile 3, if
the plant were feeding from the soil containing 0.2 p.'p. m. of selenium,
the plant increases the concentration 10,000 times. Every ounce
of air-dried material produced by the plant, with & selenium content of
2,140 p. p. m., would require al the selenium from 663 pounds of the
soil containing 0.2 p. p. n.

The selenium content of profile 4 is relatively much nigher and yet
the selenium content of Astragalus collected in 1937 (55) was 80 p. p-m.
and in 1938 it was 170 p. p. m. '

At the location of profile 1 (1938), the Astragalus plant sampled in
1938 is the same one that was sampled in 1937 (the plant grows anew
each spring from the same root). The surface soil was taken directly
under the plant each time and the wvariation in the selenivin content
of the surface 6 inches may be due to the fluctuation in organic
selenium from the decay of plant material. The selenium in the re-
mainder of the profile averaged 1 p. p. m.  When sampled in 1937
(85) the plant contained 700 p. p. m., and in 193$ it contained 1,340
d. P
: 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 in
it contained but 10 p. p. m.

TapLe 8.—8clenium conlent of soil profiles and vegetation in Teton County, Monl.

i :
. Seleni-
am . Remnnrks

Place of eollestion Muterial
; as S

- : Pop.oAL,
. Hivet norihwest of BE. Seobwy lonm, ..o L 0.5 - 1037,
eoroer see, 1, I, 2 : .
. ONLH.2W, : )
cem e slatragalus prctineins 01,5680 D
ety .. Seabey loon, 0-6 fnches .. . 1 195
: 2y

Al same point as
No. 20, 1987 eollec-
tian,
. Scobey loam, G-12 inches .
" Seohey lonm, 19-20 inghes.
: e ¢ Seobey Jamin, 20-30 inclos .
BIMs..L I [ T i Beabey loam, 3040 inehes
BX2454 R, eiccemeeeea Ciravel:
) o Samedslone, 20-33 inelios
Clayshale ... ..., ... .
Asxtrageluy pectinois
Ymmg Russian-thistde . L3 Within 10 feet of 50il.
Young wheat .. 0 L E Wihln 4t fect of soil.
Senrler motlow . __ .| 3 Within L3 feet of soii.
Tumble mustard .. ... . . Within 20 feet of soil.
IR Alorion sandy lunm -4 198
i v Elf sotoer see. 25, T..
!' W NLRaW, i :
BATO L 78A L. o dooo ool Clstragoins pectinmins. .o Da.
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Tanne B.—-Selenium content of soil profiles and vegetation in Telon Counly, Vonl.—

Continued

Lahora- Fiold :

t{::_ry . No. Flaew of eollertion

< 33 vords northwest of

Bl vorner see. 35, T,

WNL,RAW,
B2i352
b15:< LT S
BLy <5 D

 F S { |
1
et

13 .._.-;.....:lo

R .
BIISIE .. TTNE rs S

I B TR SO R
B2lall. . e
B2i25Y .. PRSP | [ S,
BXxQ AL do . ...

BRSO 4. . o.o.do. ... ..
Bxoy, 4 L - il

1 S SO

Bz . . .. g

BTN, 4. . ... dn

R2sG5 | dn. . ...

Bzsah .. 1A . o

G250,
1~. enrier soe, 34, T,

-5 N [ L L
. du .

BA57.
2 4 ML CooLde L
33 . . L. do
Pk . do
BXEis | 1)
h b
B o de
Bz ey do
BRu0 .
Bo7. s

R )

i NLR.gw,

BOS . -5 ..o L L.

B -5 ..., ... _ilo
B23ze0 .0 5.

BZ!.!’F]_.__-I A

B2Io72.__| 5A..
B2, 00 6

PR

Alaterial

Remarks

Morton sauly lonm, 00
inches,

Morton samdy loam, 0-13
inches,

. Morion sandy loam, 14-20

inches,
MMaorton sundy loan, 20- '!0
inehes,
Mearton sandy loam, -0
inghes,
Aatengilus pectinminy
Senrbet mnllow . IV
Sppar rroass | .

. Burlon clay laam . _, .. ..

cAxtragatua Diznicwtns
Burtun elay joum, 0-8
iuvhes. :
Yollow Bancl in shaly soil.
20~ inches,
Iatten geay sholy, 2-4 foet

Lor Cirmy shiald Datded with

) \':u'tls nortinwest af «

yellow, 7-5 feel.

Hard yellow laver, one-
half ineh at 12 feet,

Hard  row  zray  shale,
12-138 feer. :

Yellow  bentonite sgam,
10y inclies thick, 3 loot.
depth.

= Raw pray shale, 30-31 fect

Iamrunfus fialealus. .. .
quh«y sl loam, -5 |
inches. :

Asxtragafns pectinatug

Seobey sl lvam, 06 :
inches, H
Seohey  sill leain, G-14

inches.

... Svotey st lozm, 15-24

._'E 0.0 mile wrest of B,
vocornir see. HY, T, MG

* Seobuey  silt

inchies,

. Seobey silb loan, 24-36 )

inches, H
CGiray shaly clay, 14-15 feek. |
A coneretinn at 50 inches.
Brown rrm;nlenm in pro-

file, ;
Astragalus pectinatus
Girass.

ohe lgam, 0—5'
nehies,

Seobey il lnam, 5-14
inches. i

Benbey st loam, 14-30‘
inches.

.- Svoliey silL loam, .ib-H:

inches.

.- Beobey silt Ioam, 44- §4

inghes.

U Aatrientuy pertinatice
. Young whent (.

1938

0.5+ Within 30 {feet af

sgine location ns
XNo. 98, 14T colloe-
tion.

Within 5 feet of soil.

i Within 10 feet of soil.
C 1947,

Do.

AL F-8 fipt.
L1935,

1o,
1838

| Sarne Inention ns No.

23, 1937 eollection,

: Same plant sampled

in 13y,
Sawmpsle for identifien-
tion.

Within 25 fect of suil.

b Within 15 Reel of soil,
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As stated previously ip. 311, the authors believe selenium to be a
normal constituent of seilz and to be absorbed at least in minute
amounts by all vegetation.  \s some of the elimination of selenium in
the animal body is through the urine, normal urine should contain
detectable amounts of selenium.  Several samples were collested, and
the results are reported in table 9.

Samples 1 and 5 were furnished by members of the Division of Seil
Chemistey and Physies while they were engaged in field work in
seleniferous arcas.  Samples 2,3, 4, and 6 were furnished hy the same
individuals after thetr return Lo Washington, 1D, C,

Samples 7 to 12 were secured from members of this Division who
were not engaged in selenium work.,  Samples 7 to 10 were furnished
by onc individual at various intervals and show an interesting variation
in content.

Samples 13 to 19 were collected from people in different walks of
life, all living in Washington, 13, C., or ils environs,

The results of analyses of urine from horses on normal rations at the
Beltsville Research Center, Beltsville, Md., made by one of the nuthors
in conneetion with other work. are also given.

All of the samples examined contained selenium.  The reagents were
free of deteciable amounts of the vlement.  Selenium then appears to
occur normally i arine in areas that are not seleniferous,

TasLE ), ~Sedeniwm content of urine

| Solenium
ns So

Laloratory No. " &peelmen No., soltree

- Partx per
hiltian
Teaan .
B3M
B .
B
B4R
325359
Ry
B 1 5 . [T T -
Bl . It [{TE
B25235 dn .
B2782 . . L Crrganie ehpemise,
L24Em . . Anabyvtical clivimist
Vitamin ehietiist
[Tonzewife
tetired anval siliver
Echoolbwy
1
Housewify
Setoalboy
Hourse
du

R2iosT . L. dn

Chemist in seleniferous aren S
themist 8 daxs afler retarn to Washington
Chemist LS days aflter retorn tn Washington
hue 22 days ofter retirn (o Washington .
Chel o lenviop =otenileraus aren .
Chetnist 6 months aiter return o Washington
Soil chemist ..

=1 S L

BB Rl EEESNGE S50 885

SELENIUM 1N METEORITES

The recent work on selentferous sotls and plants has developed into
an extensive and intensive examination of its distribution, quantitative
relations, toxic effects on animals. ete.  Tn the course of these investi-
gations it has been found that selenium in readily ascertainable quanti-
ties is present in many thousamls of square miles of soils, in soils or
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plants from all the continents, and many groups of islands. It has
heen found in different quantities in all geological formations in which
it has been sought, including recent deposits in deep-sen bottoms.
Indeed, selenium has heen found in almost all natural hodies where
adequate senrch has been made. 1t seems probable, then, that se-
lenium is a part of the normal intake of botl plants and anumals nnd
that only in exceptional instanees, numerons as they are, isils presenee
io be regarded as abnormal,

In view therelore of the interest attached to selenium, pacticulavly
o ils distribution, it seemed worth while {o determine if an astronom-
ical relation could be established,  No data are available of extra-
terrestrial 2haracter through (he spectroscope. Tt appeaved likely
that information could be gained from an examination of meteorites
that have renched the earth from outer space, although seleninm is not
listed by Merrill (28) as having been found in them, A colleetion of
meteorttes was therofore obtained through the kindness of 150 P
Henderson, of the Smithsonian  Institution. The results of an
examination of thera have heen published in part (7. They are here
recapitulnted with additional data, and the results obtained from the
exanmination of tiese sumples are presented in table 100 The method
employved for the solation (43 and estimation 7 have been doseribed
previously,

Fanng 10, Seleninm eontond of mddeoriles

Latrwary i uf meienrite Latian Selenint

Rl

. Popoam
Hx , Hesaledrite Neppillas, Vhile ni
H L lomdrile S Hegan, dieh 11
I ' Mesnsieloriio st hervible, Iivwn k!
1 o Clhatudriie Tahnrey, Fi=gin 1]
I = Trailite T on 1 Mable, Arir s
i © Oietshindeibe, wilhe seliieibersite ilu . K|
1] - Wetahednte Santa Hosa, Colormhin .l
[} 1hes Cusats Girandaey, Misden W
1 . Pallasite eerthium, Kans u
1 Moespsiderine Morrigiown, ‘Teom i1
1 Fine octphedpite Pt Conaty, (ha [
1 Lhagherdrite washelile, N. (7 k]
1 iy . . Ay mdles sonsth of Girants, No Mex o
1 a Tuzewel], Tenn . .0
I} - Chamdrite - ‘Fulin, Tey . o n
1 Crrarsest ardahedrite Wew Naltimore, s . - Lt
¥ Sone Salin Townshiny, Kans_ . I K|
l Clwsnddirite . 15 mileg sunth of Gakley, Kans... ... .. 2

It will Be noted that, of the 18 samples examined, 12 contain se-
lenium in amounts comparable with those found in analogous maierial
from the parth's erust. In the eases roported as zero no detectable
trace was found in a 10-gm.sample,  Undoubledly. if the inlegration
procedure (43) wore used, traees of selenium would be found in some
ar all of these.

A number of interesting faels are brought out by the data in {able
10, in addition to the demonstration of the existence of selenium in
extraterrestrinl matter. Ome ol these s that all the samples of
stony meteorites  stone, chomdrite, pallasite, and mesosiderite --have
apprecinble quantities of selenium. whereas the iron alloy samples
of octahedrite contain nene.  Yel {he concretion of iron sulfide,
troilite, found in oefabiedrite meteors eontains relatively enormous
quantities ol seleninm (B227R89). As sclenium has always been
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found in all the sulfide minerals so far examined (53), it scemoetd
worth while to examine a second sample of troilite in order to determine
the sullur-selenium ratio.  This was found to be: Sullur, 37.32 percent
or 373,200 p. p. m., and sclenium, 200 p. p. m.. or an atomic mtio of
5/8e=4,215. This relative absence of selenium from octshedrite and
its abundance in the sulfide nodules raised rather intriguing surmises
concerning the origin of (he fatter.

After the publication (73 of the data discussed above, the analysis of
meteoriles for selenium by Warren (48 came to the authors’ attention,
Becnuse the method used by Warren did not provide for adequate
purifieation of the seleninm and beeause the results he secured were
deemed high by the authors, samples of the same meteorites that
were used by Warren were secured through the kindness of William F.
Foshag, ol the Smithsonian Institation.  The vesults of the analyses
of these samples lor selenlum, tosether with Warren's values for
selenium, arc given in table 11.

Tanve V.- Comparison of unelyscs for selenfion of certain samples af medeoric iron

elennrm | Areon as

Laburiors Eonaree of et earic ireq Feloginmm - o’ as dp b An

: Fopoam, ! Mopowm o p.om
aasr Metdaric iren, Bohennilitr, Boletny 23001 cened S0 ] 1
JHER D Meearic tron, Ullogenr, Boleiit . +HM
Rus Aetenric fron mud DPalls jean,  Kreoevark, ELY]

il
sn Motersie bron, Tmike  daenme Deserr, Clabos g MW

SAnlyse by HON. Warren &),

*Annlysiz by gt e

Amsenic was determined and found to be so low that it could not be
considered the contaminant. 1 all of the suliur used in the analyses by
Warren was not oxidized, an amouant of sullur suflicient to aceount for
the difference in results might have been distilled over.  If oxveen was
passed through the combustion tube at suel a rate as to ecarry over
dust, high values for selenium would result in Wasren's method.

MuseEniaaveors Dara

During the period of the systematie examinalions reported herein,
& number of samples from various sources were examined {or reasons
not divectly concerned with the main purposes of the investigation. .\
portion of the data, so obtained, is of special, though sometimes of
tocal, interest.  These data ave presented in table 12.

Fifteen samples of soils and vegetation {table 12) taken in the Snake
River Valley in southwestern [dalio, were furnished by L. T. Giltner.
of the Pathological Division, Bureau of Animal Tndustry.  Six samples
of Stanleya contained 6.5 p. p.m. (B23284) to 330 p. p. m. (1325261} of
selenium.  Four of these plants contained 10 p. p. m. oor more of
selentum. Two samples of soil. B25263 and 1B25276. contained 2.5
P Do and 12, pom,, respectively.  These data, together with those
of Beath et al. (3) and Byers (9), indicate that the entire Great Basin
aren from Anzona to the Canadian border should be more closely
investignted in order to determine whether the great alluvial and
lacustrine deposits have local arens of toxic character.
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Tanup 12.—Seleninm conlent of miscellaneous samples

Aeleninm

Labnratory P\[_t:_}(l Dlaee af epllection Alarerind e S Tetnnrks
Popom,
BE5o6t. . AR-134 Near Bliss, Tdalo Skl ey Jan Cofleeted July 10,
1N,
R35274 38-135 . Near (ilenns Perry, il R a,
Iidnhe.
R2sann a8-130 3 miles wost of 1am- die n 1.
mirtL. Linlin.,

45-1364 . Near Humined |, linhio  Sodb near surfe ! .

381300 L. Cdo . Soil, Av, frer helow it 1hi,

I 1388 3 widles nerth af Ham- LN [BHN

mett, lilatio. e
KL BETH ;\I1a|111||tnin 1Tome, Swalegren - 3 Collected JTuly 2t,
tlati,
CAS-M6A L 0 . Sl from soefuee 2 Do,
3817 U Wenr Bronegts, Bnhn Stendege sn 10k L,
-urA . odn Foil from surface 4 o,
Buxg IT-MTE tln .1I\r{_ph:mu.rzrnmku =, H Da.
HIES
B L 38-H70. 9 mmides Ronth of I Graghe epanocn S Unlleeted July 13,
neau, Itlubn, 034,
Bawasi 48148 Near firand View,  Stralejo sp .3 Colleeted July 21,
Telabus, L.

35-1488 L o . . s Eadl oo sarfae .1 T

38-145T L .. dn . C LUrrptes eenverdifofin | W1 1a.

2 S feed mortl af Wi Bosd el benm, s v i Cowmposite of § sam-

eornur g, 2, 1, Y mehes, ples frowm o L00-fool
N.OHOT W, Ly Srjuare.
man Cgunty, 5,
Ik,
) Rkt It i o e olay Beawn, =-15 i
aelies.
I HANETH ah dn Bl ey T, 15 22 R
e bies
ST M Lila ol ety bogam, 22-30 u
nmehes,
R335in k(] N Hua o elay boeriw. d0-46 -
mclies.
B wN f1en Seleeted  vonered s b=
fro &t Afeingh
Liyer.

LAY oin Tt =unfhoewer srels 14 Vegelation prowing
an the  1f-foot
snunre; eollegled
Inly 1, 148k

B335t PIH ] Ao supdlower leaves N
52 onC o Russan-tlistle 3 AL thorny stage,
51y o . .. Lpgoder i s T
= 261 o . . Yalug Crimdefln i
Bu3h35 G F ta firidefim spe leaves i
frern plunt fust com-
e inte ad, ’
RTiash awlE, o Sofunnan ragirainm 4
Iunat. )
T4u557 o601 da Payicum capifferc var, i
oreqdentale Iyelh,
PR23538 T Fi T Western whentprass 4
prRxEEL] 6] . da. Sefarin  tirkdty 1. !
Benuy. tpreen bristle .
Erssh, !
H23500 201 T salria feaceariofia 1Poir 4
B23a6! Al . odn Fofyganitm aricifnre L) 1
1423542 2001 fn ;!:{pmnfhnx Mitofdes . b
nts.
Na3an i do .. L NMatee parriflore L 14
B i T1¢ miles south of  Fierre clay loom, L ¥
Tona, Grepary
. Coundy, 3. ek, . .
T2y . R1GA L. ) tde . L. Astragalis racemiosue, - 2,530 L‘nllt;cled AMay 27,
tops, : 438,
Baepge . RGA._...0 . do isfragalics Thectnosns, am Dag,
: EoTh, :
G293, . . RI17.... .. 27milessonthofTona, ; Kow shaly seil o i
Lyman County, 5. ' dileh .
Dak. .
B3 . RIZA ... ..o . - atragolas recemosns, 2,600 Do.
bloots aml fenves,
Basss0 ... 23A.. .. do o eooo. .. . Jlarregming raecmosis, it Collected July 1o,

leaves,

1935, Same plaak
ns B2
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TABLE 12.—S8c¢lenium content of miscellaneons samples- -Continued

Laboraters

Field
Xo. No.

BMI3 ... 3A.__...

B35 Ris .

Bep0s .. kAL
BEAs . RIL, ...
RBragg . RO
Rract . H3 ... ..
BraT. . M4
Baxyr . 1§ -
BTy . . REA L
BarTL . HSB . .
ness ith

BaMe | HGA
BT .Y

REMTS Hra
ey nn
T2 Hh

Bl . Ha

B2MGRT . L RaAL

BaEh3 . R

Hasons H2A .. L
122008 RSA. .
Boyoy | R .
b)) REGA L
BraEs P

BID. A

B8 . ¥R L
BINE . 88 .
BT KA

DTG, S8C..__.

P2ATar .. ReD.._ . .L.
BT ... 172
R4S, .. AL

Baaoe, .. VBl )

R 1 R

Place of collertion

2.7 milessouihof Lo,
Lyman Counly, 5,
Dk

k.

Glw niles south of
I.’u Tre on Houle 284,
Sinniey Couoly,
k.

dn

Fulicrion, Naueo -
Canty, Nebr. )
e, R
de . . L

R
134 1afles sutithenst of
Yrokion oo High-
way 15, {"ednr
Conmy, Lebr.
dll

il

AW sep, 15, N
oy R Cedar.
Connty, Nebr.

County, Nebr.
e
o
&)y corner, sec. 1, T,

H N, R 1E, (e
dnr Conaly, Nebr
e Lo L

i, e
SWilgsee, 1, T 31 N
[ (‘udar
County, Nebr.
42 mfles south of Jor-
dui on Ktale Roead
22, Gartlelt County,
Mfont,
do |
5 miles south of Jor-
tlm: Garfield Coun- |
iy, Aong.
W
12 milos south of i,
@il Atate foad .;9‘
Riowa Coanuty,
£'ela,
[

11 I

184 miles neril of
Chedron, Dawes
(“olmm-, Nobr.

I I I ..

IO R

B

o miles seuth of Win- |

nett on Siate Romd !
18, Petrolenn Couin-
ty, Aout.

L T

1 T v———
1

Materinl

Adragalax  poceiisng
lsves,

Shaly suil in diteh

AAxfragoling ruce N
Yellow slinle
W hite slale

Yellow fossilifecons
shinie,

. wWiobrare ehalk

Ferruginous seim .

Yiing sunfower wnd
a  doep-rooted  un-
1demlfiod. plant.

Young prowth of an-
fdentificd perenniai.

Boyvid elay loamt, 1-%
ifiehtos,

Artraprlus sp
flovd viny o

Younf gaagaweerdt
Younp wieat .

“Very Ane sanedy Joam,

o inehes,

Vory iine sanly fonin,
withshale fraginents
&3 inelies.

Very young Hisian-
thistle,

Yeliowisis clty, 23
fool.

Ateiiied pelinw ¢iny,
34 inghes.

sbstragiedies bixnleafus
Yoellow ol s, {4
inghes.

CAstragring prelinetus

Yoellowisl brawn elay
lona, €12 incher

Lalrafughy rocempnas
semids e ponjs

Astrafapny  raceniosyy
e @il geonls,

Rosten gy shale, 24—
32 incies

Adregaliey  racemosts
leafiots,

- AAstragnliy  rocentositt

stenis,
Aafrtigriny  riecemosny
rOntsE.

Aatrapatuy  racemozi:

soaiis,
Brown ¢y ioaim, -5
frreties.

Jixfragalies  bisnlcatns

ieaves,

Asfrugeius bisufeafus |

BOROGS.

selennen

i Hemarks
P opo
it Coffreted Aug, 20,

1935, Sampe phint
ns 3200404,

It Culleeted My 285,
T3,

L
.1
.7 Northeast on Cedar
Creck,
5 Voder bridye,
i Nipbrors forination.
)
iz
LY
15
i
)
W
3
K]
3
K] Calfeeeed Moy 24,
1035,
& flo.
[ (31N
W Da.

350 Calleciad  Sune 9%,
L3R,

Kt Toneh amd wosdy,
Calipete] Jone 28,

168N,

i,

i Coflected  Anp,
IREE.

B Do,

7 T,

8 Do,

Lg

2 Collected Aug, 1,
15,

it} Iia,

P



64 TECHNICAL BULLETIN 758, U. & DEPL. OF AGRICULTCRE

TasLk 12.-—Selenitm conlent of miscellanesus samples—Continued

Lahg{g'tury. }‘\'-":)lfl Place of eollection Material Helenlutm

A8 So Remnrks
. . . . Popom,
Bagadd. . 1AL ... 6 miles souh of Con- | ddsiregning biaulcelus g Colleeted A, 19,
ridl an L, 3, Route zpats, T2
. 81, Paudern Coun- :
: ty, hont. :
B34 . - HIB, | do .. - Lol clatrageluy  peetingtuny 3,360 a
: SPCLE.
Bigzds . C IR veee W[ porner see. 33, 1. Niobrara olay loann, 1.4
S, Hoas W, Lo -3 inehes,
gan Conury, Kang, .
piiakEin 15, . e .- Niobrorn oy loam, T
31y Ineles,
B2y . 18 tly Nicbrurnh clay losi, 1
10-2 {uches,
B23348 15 oot 0 0 o Nighrarn clay leam, 1.5
24=36 fuches.
R340, 15, da . Nichrurn elny loam, b
: 364y inches,
B23350 . . 18 e o .. Niohearn rlay lean, [ 5]
. AB-00 inchies.
N2pasl . s . .o . C. Niobenen elay leam, 20
60-72 inches,
Nopae S18A Lowdn oL Jlatraguiny pectineins 150 Collectad  July 2,
1884,
B0, . 158 . e L . Astrugalus peefinates 3,300 Da.
seeds nml pods,
B0, ... 19, .. .. Wijegrnersee. 11, Niocharn am, 0> 3.5
18, R,35 W, Lo- inelws, :
gan Couuncy, Knns, \
Basod..... 19A . ... . g0 .. .. ... Senleyn whole plang. -1 I 1,
B, ..o WB. .. L Ldo L o Ll Stanfeya Jeaves. .. ... 25 Do,
Bews, .. w0 do .. . Stanlepasends_... .. L1120 Do
Ba3bil. . 7 127A . . . %5 miiles porthwest ol Jlipe Sfaalepe seeds | L,oeg . Collected dum. 7
Helle Fanrrhe, 1935,

Crook County, Wya. '

On a farm in Lyman County, 8, Dak., set aside for studies of alkali
disease in grazing animals by the Farm Security Administration, there
was selected n loeation from which a variety ol vegetation could be
secured. A square, 100 feet on the side, was marked oll, and a com-
posite sample of soil for each depth was preparved from five samples
tnken on four sides and in the center of the square. The soil, samples
B23544-B23549 (table 12), increased from 2.5 p. p. m. of selenium in
the surface 8 inches to 8 p. p. m. at the 30- to 36-inch depth.  All the
diffierent kinds of vegetation growing on the plot were sampled. The
selenium content of the 14 samples of vegetation thus secured, B23550~
B23563, varied from 0.5 to 20 p. p. m. No absorber plants were
present. It will be noted that although this farm is known for its
selenium trouble and the fact that the soil is fairly high in selenium,
one-half of the veeetation samiples contained only 3 p. p. m. or less of
seleninm. The dominant vegetation was sunflowers, the grasses
forming but a small percentage of the cover (fig. 7).

Although a great variety of native vegetation was collected in
Gregory, Lyman, and Stanley Counties, S. Dak., in 1934 {4), clstraga-
lug racemosus was not found. This plant was abserved in three loca-
tions along the road in the spring of 1938 and collected (table 12).
The selenium content ranged from 30 p. p. m. (B22996) in Stanley
County to 2,600 p. p. m. (B22994) in Lyman County. Samples
B22994, B23536, and B24703 were taken at intervals during 1938 from
the same A. racemosus plant in Lyman County (table 12 and fig. 7).
The first sample was collected May 27 and contained 2,600 p. p. m.;
the second was collected July 16 and contained 790 p. p. m.; and the
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last was collected August 29 and contained 630 p. p. m. Figure §
shows the plant after the final colleetion, The first sample collected
irom the plant was a mixture of blooms and Jeaves, while the other
twvo samples were leswves.  The first and the last two samples eannot
be used for making n seasonal comparison of the selenium content of
a given portion of the plant. IHowever. the samples represent the
outer edge of the plant, the portion that would be nipped ofl and eaten
by o grazing animal, and [rom this standpoint they give a seasonal
comparison of the toxicity of the plant. It is easily seen that the
plant was decidedly more toxie in bioom season than later i the
Zrowing season,

A small exposure of the Niobrara formation at Fullerton, Nance
County, Nebr., was reported to one of the nuthors by George E.
Condra, of the University of Nebraska,  Four samples of shale and

e

-~

Ficuns 7.—The vegetalive cover of the 100-fool square from which all plant
speeies woere examined for seleniwm,

cholk, B22968-B22971 (table 12) were collected at this point. The
sample of chalk contained 5 p. p. m. of selenium. On & similar spot
in Cedar County, Nebr., B22072--B22974, a ferruginous seam in the
formation contained 6 p. p. m. of seleniuny, and two samples of native
vegetation had 5 and 12 p. p. m. ol selenium, respectively. Nine
samples of soil and vegetation, B22975-B22983, in the same area as
B22972 show the presence of adequate selenium to list the aren as
seleniferous. These data are further evidenee that small areas of
scleniferous soils, capable of producing vegetation injurious to stock,
exist in soil regions predominately of loessial or glacial origin.

Twao soils derived from. the Fort Cnien formation were collected in
Garfield County, Mont. These soils, B23008 and B23010, contained
0.5 and 1.5 p. p. m., respectively, and produced toxic csiragalus,
B23009 and B23011. These samples [urnish {urther conlirmation of
the existence of selenilerous areas of seils derived [rom post-Cretaceous
formations (3, §, 54).

The selenium content of cight samples of seeds, two cach ol dstra-
galus racemosus, A. bisuleatus, A. pectinatus, and Stanleya sp.,is given
m table 12 (p. 63), together with all available datz 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 § p. p. m. in
a sample of A. ravemosus (B23737), and the maximum waus 3,360
p. p-m.in asample of . pectinatus {B24344), The data indicate a
concentration of selenium in the seeds of these plants,

In a sample of 100 gm. of human teeth secured from a dentist in
Washington, D. , 0.005 mg. of seleniutn was found. The reagents
were frec of detectable ninounis of seleniuni. Hanee (20) has roported
a sample of teeth. which he analyzed, to he free of selenium.

SUMMARY

A review of recont literature on topics related to the sclenivm
problem i1s given.

The selentum  content of about 1,000 samples of wheat and

. wheat products [rom selent-

. o ferous areas was determined,

: - ooamndd the  results  tabulated

2+ alphabeticaily by States and

“*¢ by counties within a State.

Samples of wheat avel wheat
productls containing sufficient
selenite n to be toxte to domes-
Lic animals were found, The
maeximum  selenium  content
found in wheat was 25 p. p. m.
From the known facts the
authors believe selenium to be
present i all wheat in deteet-
able  amounts. Insolar as
human food is concerned, the
mingling in elevators and mills
of  velatively  insignifieant
amounls  of  bigh selenium
wheat with great quantities of
wheat having only traces of
selenium 1s doubtless a pro-
toctive factor, Because there
is little in the Literature that
permits an appraisid of the
selenium intake tolerated by
human beings, without injury,

B . . all references to toxicity im
4 ’ © this bulletin relate to experi-
e mental or domestic animals.

Nearly 300 samples of bar-
ley, eorn, oats, and rye were
collerted in seleniferous arvens,  The analysis of these samples is given.
The maximum selenium content lound in these grains was 30 p. p. nm.
in a sample of eorn.

The selenium content of samples of many other kinds of crops Is
ilso givoen.

The selenium content of samples collected on a reconnaissance
survey in Alberta, Saskatehewan, and Manitobn Provinces of Canada
is given. Large areas were found that produce toxic vegetation.
Anunals in these areas apparently suffering from chronic selenium
poisoning were ohserved.

Ficore 8.—lsiragalus racemosus pland affer
the third sampling.
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North Dakota and Ldabo were added to the list of States in which
seleniferous soils have been found.

Five soil profiles and the Astragelus growing in them were collected
in Montana. An .l pectinatus containing 2,140 p. p. m. of selemum
was found in a profile that contained 0.2 p. p. m. at 30 te 50 inches to
0.5 p. p. m. in the surface 0 to § inches.

All the samples of normal urine examined were found to contain
selenium.

Of the 22 samples of meteorites cxamined 15 were found to contain
selenium in pmounis ranging [rom 0.5 to 235 . o
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