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" ewes have not e.cperimced normal grovbh nor developed norz=al tooth
CO structure,
Mre ~ /clains to have a lot of then, buu did pot mow hcu r::a.ny'

. The lanbs bora in March and April of 1953 are larger than the year.. .

. The Cedar Cit; Yy people wers tol:'. in late J.J....y that, on the casis of

Carroll L, Tyler, Hanager, SFO o | _ - 2T 6 1953

. On October-13 and i, 1953, « Cal, m &./Rust, University of. -

~and Joe Sanders of this office made a trip to Cedar Ci'h:r to chec:
. on cordition described in the referenced menorandum and to securs :

' we discussed continuing éheep losses with  amd

A new developme.nt in the sheep proolen is that nay of the yea:]__no ) ‘
]
oE

e oy @

a_£

Seth R. Woodruff, Jr., Field Iana.;.er, Las Ve5as Field Office B

SEEEP LOSSIS APOMD CEDAR CITT

-
-

. . - . - - -,
o - : — .

Reference is nmade to menorandun fraa Pc-“l B. Pearson to Jobn C. R
Bug..er dated October 8 1953, sx.baect as anove. Lo

. . i

SN h-.3.,.- v -

Tennessee Azriculitural F.esea.rch Progran, Oak Ridge, Tennessee,

tissues, bones, etc,, for further exa:unation at Qak ridge o
Latoratories, ¢ o ‘ e

. Local wool growvers, and Steven Irower, County Ixtension

o 'Agent.. Drs, Holmes and Wolff, ooth of U, S, Putlic Haalth Service, - -
| are expected in Cedar City the last week of Octoter. Many of the T e
. sheep are still on the mountain (Octover 1k, 1953). - < i

s clains uo have upward of 300 such aninmals,

ling ewes born in the Spring of 1952, Four of the urdersized etes
we slaughtered for tissues togethsr with ewes and lamts grazed
locally and those that dinter ranged in Ire‘vada. :

present nlamm:g the Nevada Proving Grounds will not be activated
far tests during the next twelve months and h there is a::y' cr:an;e _
tha'b pla:miug they will e not.fied. ' : ) ]

. o o g

Accordi.ng to 7 ) e ‘.
and probatly ’ . are going south :Ln-to ur:’.‘ona with their

sheep this winter, e and ~ have no otker place o go and
will kave to Zo tack to ilevada,’ . : -




~Beth e and .- ag::ea ’c.""'" Sumzer: _asses. o sheep canmaot be.

" detamined with any degree of accwracy umtil flecks ars brought . -
do wn {ron the suma' ...cnnta.n ranZCe -« zgvines that most of-

the lanis are ...ald, uill have accurzte figmes cn losses apd -
recaining skeep in herds. "'hese fm 8.."'0‘;.30 ava.laala “or
© previous years.




TO:. Carrol_ I... ’Iyle.r, Maaa.ger,
- FROM: - Seth R. Woodrutr, Jr., Piela. o!anager, Las Vege.s Fie.ld. Office

_’smamm smmsszs.mom cmcm e e PR )
: Referencs is mads %o memorandum frem Paul B, Pearsen to Jonn c. -0
Bughar dated cctobers 1953, subject as ebove.’ . o 0 . R

¥ onl october 13 aka 1h 1953,  Lt. Cal. Jokin'E. Rust, University or o

.. Terressee Asricultural Eesea.rch Program, Oak Ridge, Termessee, =~ =~
a.nﬁ Joe Sanders of this-offica mede .a trip to Cedar City to check °
“on ecndition described. in 'l:hevre.feramad. memorandum and to securs:

tissues,"benes,, eteu;, fcrrutthe. e_xamim.tioq atak Rid.ge. R
- L&bcratories. j;',’:‘-*‘_. R "’7.':_’_'3'- ‘. SRS Lt
‘— Ve dizcussed-cant‘!.nnizg sheen losses Wi, amd 0 n PR ’ :
e 3 .--' 'y"local woal' growers,” and Steven Brcwer, c::unty Extensien-- . T L F
TeoatL Agent. 'Drs. Eolmes® and Wolff; both of U. S. Public Health Servics, =

ars expected in Cedar City the last week of O¢tober. Many of the
-..sheep are still on.the mountain (October 13, 1953).

A new dsvelcpment in the sheep problem is that ma.ny of the y-a:li:.s

e L ,L’ eves have not experi enced normal growth nor develcbed -normel tooth - -
R o structure, .. clains to have wward of 300 such animals, -
S e Mr. claizs'toha.vea.lctofthm,butdidnctknowhcvmany

_+ The lambs born in Merch a.nd Apr..l of 1953 a.'re la:ger than the year- o
ling ewes born in the- Spring of 1952. Four of the undewrsized ewas -
we slaughtersd for tissuss together with ewes ard la:nbs grazed L
local.ly e_nd those that winter rarged in Nevada o

'Ihe Ced.ar City pecnle were told. in late July tha.t g on the ba.s*s oz
present planning; the Nevada Proving Grounds will not be ectivated
. Por tests during the next twelve months and if there is any c.’na.ng
in that pla.nning thay will be nothied.

Accerding to R ‘ y ~ PR .
end provably . , ere soing south into Arizopa with their
sheep this winter. He ard . have no other plsce to go and

S Wil ha.ve to go back to \Ieva.d.a. - -

Bcrth and agree that surmer losses of sheep ca...ns'b be
de2ternmired with amy degrse of zccwracy until flocks are brouvght
down from the summer mountain renge. edvises that cost of
the lccal wool growers ere financed through local banks who, aftar
the lambs ars sold, will bave eccurate fizires on losses ard -
remaininz sheep in herds. These figures are 2lso availzble for
Previous years. R o . )

“,
(}
Yot




BT AN

Srelge

¢ MSNIND @ e mm—— > = > o
—————— —

Damage to the skin of animals from radicactive fall-out kas been

recognized in horses during the last series of tests at the Nevada Proving

GCrounds and in cattle during the Spring of 1952 tests. In both cases the . . '

" animals vere located within a few miles from the sits of detonaticn and o ml

in areas of relatively heavy fall-out.. About the first of.Junse, there e e

- was reported incidents of sheep, originally grazing in Nevada, showing | a .' el

~ lesions and also about 1400 ewes ard 2900 lambs had died within the pre-.: " % {
. ceding few months. The question was raised as to the possibility of . - EERES
e r&diation damaga causing or conmbuting to the lesions or deat}xs. :.,-;_p R

The same 1esions wers mted on sheep in areas of little or no fi‘ll-
out with approximately the same incidence as in areas of relatively heavy -
fall-out, The general amounts of fall-out in the areas under question

- have been detercined,  These quantities of radiation dosage are not mown .

to be sm’fic;ent to produce the lesions noted. o . :

Evidence has been gleaned from mcroscopic examnations a.rﬁ campari '
sons of tissues both from the sheep in fall-cut areas ard scme sheep on - -

which skin beta turns were produced experimentally.

A1l of these data present a preponderance cf evidence tn support the
conclusion that the lesions were not preduced by radicactive fall-out.
However, due to scme anomalies in the evidence, it is recormended taat ..
studies be contimied in order to detexm.ne the causative agmt azd to =

* explain its isolated occurrence,

. In considering radiation damage to the internal organs, the most-
critical is the thyreid, due to the uptake of radioactive icdine from ) .
the fall-out material. The amount of highest radiation dosage to the
thyroid has been calculated to be far below the quam:ity necessary to C:
preduce detectable z.njury h _ ‘ ’

e an s




October 16, 1953

John H. Rust

Uaiversity o Tencessea

_Azzieuliwal Research P‘cgan

Box 142

Cak Ridzs, Tanuessee ‘ .

De,arAnr. Rust: ¢

o v This {s in regard to the letter of Cctcber 1k, 1953, from
Steohea L. Brower, Coamty Agricultural Agent, Ceodar City, Utah, of
: which yoa should hove recaived. & ¢OoD7. )
We ars ms‘h intarested in recelving tissus samnlss ard
cne-half cf thas bers samplas which you will note is mentioned in
the letter. Would you please send these to Dr. Robext C. Bsy, DV,
Redicbiclezy Labcratery, c::llega o Medicine, Uni'fersity ot U'ba.h.

m infcn:maim we have raceslved concerning ..his in-
vestization is g:s.tly appreciated., -

Sizcerely yours,

Mo A. Hms
- States Services

" MAE/wvh
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3. DEPARTMENT OF AGRICULTURE
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fr o, pu_Llidsa | pmmspes i s,

$ I WQ"“"-‘ e = Roomm and Holmes and ::;rsair fream tae

S o uas Lo otserve cu sheep the

- . —— produced ab Los Alamcs under
3. —_— R .
> — —_— Areas cn each aiu.s and ﬂm

. ] ==
| [ Approval 0 NouM == jwelvas small squares were

|
O Comment . [ Note 0 See me ?Also, cuadmtswara dalineated
O Necessary action Dp;pmdm g;yvq r.ths purpose of dsfining areas -
O Investigate O Signaton r Or your informatio, 500 rPS to 25,000 reps wera -
— —— O Per conversstion ~ Ba A 250 alllisurts stramhioc 90
: ’ laa. imdlar rangs of dosages
he -sane anizal tub for thase
' ! strcx:t.iun applicator yas used.
o . jar tzo dissimilar o ths bata
- ‘ e 13.‘.; ot period seemsad to be oo
‘ v {‘.:hreshbold. for groasiy apzsxont
' : , Dosages in tha ordsr of 10,800 rers
Etning lesicms. It will taks -
patbholozical s‘.uo;y belors thass -
‘ ;r;:-stsa. in ths ligxi ol tas Utan
222 )e zre csrtain similarities and
' ;y and histormathology of this

n

;;’rom é’d -'m-m:m v __ tke pathology s *-ef.or* cn tha Cory -

Lo ] /‘% Phone A »

lda. R b pecformed with tis ssocad skeoz;

% . Oom._'__~____~ Led with the flilt fl‘.“"‘e I=t cte
s *a usad for this anS=al. "ol.:'aa-

:.“g TED Sapee——— .. sharn to facilitats obsesraticn
o2 eflect3a. Thers s@s at the tims of o.,sarvat.im nc ratbolsgy apparent - E
in ¢%i3 zni=al, Howsver, <nly 10 days had elapsed sizze the tize of _ :
exposure. - ' e SR (
In both anrizals serial sections for historatholsgy axrs plarnsd, A
st‘_:* in this direciion has alrsady bsen made with anizal (e. 1 = 30 dzp
:-to..aunalcg secticns having teen made. _ .

ALY

N ,....saqmgn is the sxzerizental ,z*:.holcgisr. in charge of this
,.e-iz::snta.. worke I was qv_‘...-a iopressed b'y nis coxpetence and oojso-
ivity in conduetlng this experi—ent., Dr. T indicazad tihat a sizilax

e..\:':a icent ie. ..Pir" int iawed at Cak Rddge. . SRR

o>

. Astually the da rresented at this Met.ing did noct ".:.':-w maeh - .
1-‘.'!” on the Utah zheep s**t.a."*on exsort perkass to cast 2 1itila mere . »
--u L 23 L3 ihs i;:‘lic.z.t:.on of ..d_:.ni-'m in the precuction of sidn

31-. 7! tas Utlan ashee <P in C“.es\:io-n. S L . . - ;
. A . . . 1

P
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REPORT OF TP TO IOS ALAM - 2%, 1333

m**c.p&lwm*—ahma* tmm&ingmmm' Sanders, '
Lus:tax,h Trim, Shipman, Thoespssti and Duming fren the ASS, Malvin v
frea the Us Se Darean of Andmal Irdnstey and Polrmes and myself Srom dha e
PE5. Ths prizmary porrose of the reeting was to cbsarve on shsep tha B
early stazss cfbs*.abamse@enm*a_lrmed at.ssﬁlmmder
t.bed_:eck..anc:nr.'msabangb. e .

- o
AN .- =

%mmmn:}ad.nth_ss*:q. Amsoneachsz.dsandﬂm
of caa 3hsep wers closely skeased acnd twelve small sguares wore -
delineatad o oos zida of ma ani=2l. Also, cuadrants wera d.e."_i::eatad
on the ear and muzzla of thiz ani—al for the purpose of defining areas
to b3 exposed, Dosages ranginmg from 2,500 rers to 25,000 rers wers

B .

ceppilad to the demudsd sidss and Zlanks, A 250 milldensde stsontim R0

scurce was used ta a.cb.isn t.h-:me decsazes. A similax ge of dosazss

wWas reproducad on the ears axnd z:u:s...las of the sarme animal tud for thess

ersas the cmrdal cothal=te type of stremtium applicalor was usad,

Ths sescuanca of ;.a..,...sl:gj' dig z=ot ppea.. too dissimilar to the bata

burns dascribed for cther s:;aciss. Ths latent per*..cd Seemsd To be _
apfrexizately 10 days or mere and the .......ah...o.d for groasly apparmt o
damazs %as3 ase 1“a::ﬁ..z:.a‘c.a..;,’ 2,,"0 rsrs., Dosages Iin the oré ar of 310,000 rz
wers -~.c;xi:~°d in erder to obtain necrati:s"_:g lzsicms. It will taks ..
another two or tiree mezihs additional patholozical study befors thess B
exzerizental éa.‘:.a can be validlz _.rte"::-sted in t‘za iz=h of the Utan

°‘;e~" snza, A% this early peoixt thers a2rs c=rtain sinmilarities and
€isaizilazitiag in ths gross rtatholozy and *:..succau"to_ogy of this

esxparizemtal a..ﬂ.i::a.l as cocparsd with the mmthology report o*'z ths

€5
Siz{lar ...wcsn:a gonditicns wers pe*c:::ed wi"h tha secc:.d Sheaxs -
only iz this aniza) tka dosazz was applisd with ths Sl "lee-*-a ...3::" '

Dosages ranging up to 100,0C0 rerps were used for this anixal, Follow-
iog the er‘ﬂs:::x ;.e-.bod t.b.s fleece s shora to facilists cbservation
of .’nc*s zrs . vas ab the tizs of cbservaticn no pathology apparsent
m*“_s‘.ni:zl '13'88‘7‘!.‘, enly 10 days had elapsed si_... the time of
exposurs. A

In both animalsg '-'a*‘ﬂ sections for h s":.c,a*‘:o...:gy are rlamed. A

st..:t in this direcilen has already been z2de 'd a anizal Noe. 1 - 30 da7
Istoratholosy ;ec"’ icns having teen medas.

Dr. Iusthaugh is the sxperimental pothologist in Pna:-;;-:r of thi
expericzental work. I wes quits inpressed by hls cempetence and objie
tivity in ::*"uc"'"w tals expericent, Dr. Tmm *“a_c.a ed that a s:.‘::_.;:
exrarizent is being inftiated at Cak Ridzs.

Astually ths dala rvser*‘.:oc‘. at this =peting did not throw muech o o
Li~ht on the Uioh sheep situaticn excsrs npeornaos Lo czst 2 13ii)

deut a3 £9 tha Lnplicatisa ol radis ~r.i-:n in tha precuction c: sidn

ligisns za the Utal snzep in cuesticn. -

e . ag,

PEN e Ead
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‘Dr. Duodng indicated thed 1t wis imperstive thet he prespare a -\~ U E
statement for Coxduysisrer Zoksrt of the ASC partalni=g to the Utanr .
sheep situaticn, This statement, claizmed DIr. Dumning, i3 meculred il
befmCmiaaimZuhrtvd_lom"pt}n"pzrses**mssﬂ;*;tm -
centine=tal wsapens tests. Lccc&ngly,asta.a:aa*mas:eedumA -
by the grovp hesetcefors 1isted., Irs Durming sxphasizad that tixdis
mmziaror..thlnsacr_x_lg sithin the ASC and 4% is not to.3=
'canatmsd.aawi:rz?m-msw ‘rheata.texzatisa:“alm:

-

“&:msstatlw Mcranimlafmmdicacsin.m-aﬂ. has
been recsognized in harses during tha last seriss of tests 24 -
the Nevada Proving Grouwrds and in catils during the Spring of
1952.t8stss In both cases ths ani=als wers located wiihin a - il
. rwailumthaﬁteddammmm&wornm.vdy
heavy fall-out. Aboubl the Zirst of Jum, there were repacted .
- $neddents of shsep, crigimally zvazing in Nevada, showinz: T
7. lssicns and also about 1LCO ewes and 20 lazmbs h=d-died td.thin ST
- -'tbeprecad..ng*ewmcnths. Ths questicn was ralsed as to the oL .
.. poasibility of radiaticn damazs cau:ing or cczrl’.nbuti.ng +bs .
- lesiens or deaths. e N

"The same lea:.oas yere noted cn sheep in areas of l:l*tl... o 20

i fallect wdth approxizately the same incidemce as in aress of - oo -3
- relatively heavy fall-cut. The general amounts of Zall-cul in S
the arsas under questicn have been determined. These quamtiiles
>, © of radiaticn desage ars not mawn in be sufliizdent to procucs S e
the lssions notad. I
"Zyidance has been gl=arad frea ::L:rcsccpi exainaticrns and .
cerariscns of tissues both frc the sheep in fa2ll-cul ateas and N
°c=es:zeepmwhichs.d.nbm‘mmsmpromcede:p&.:seztad;
AL of “hosa data present a prepondarance oz evidmcs ts sap= . R AT
port the conclusicn that the lesions were not produced 7 AR
radicactive fall-cut. However, cue to scme ancmalles In the S
.evidease, it is reccmmendsd that studiss be comtimned in oxder
4o datarmire the causalive e.g:m ard to ﬂ*r"lain : ts .‘.sc.;.ad
ccsurTence. . . o ) _,
I considering radiazion da.a.gs %o t:m uarsal o:-:'_:z:.a., the Lo B
most critisal is ths thyroid, cue to the uptake of radicactive . L E
ioding irom the fall—cut zmaterisl, Ths amount of highast : :
radiaticn dosags to {is thyrodid has teen calgsulated to be fax
" balow Lhe guanbity necessary to pocuce detzctadls fnlury.m 3
; s You '-sr'—'—\ 7 oy T - : F:‘
- l:.\-.—lduld.Jv EE:-J 3 >
. ~~1‘} é_
- UTAH 57432 A02= Y323 :;;:’
< &
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October 27, 1953
- Los Alamos Conference oun Livestock Losses

.. Damage to the skin of animals from radicactive fall-out kas besen

recogni'ed in horses during the last series of tests at the.Nsvadik Proving
Grounds and in cattle during the Spring of 1952 tests. In boih cases t:s -
- .. aninals were located within a fsw miles frem the site of detcus‘ion axd |
< " in areas of Telatively heavy fall-out. About the first of Jtza,.the.a-. S
; ' was reported inocidents of sheep, originally grazing in Hevads, showin g
) : lesions and also about 1400 ewes and 2900 lambs had died within the pre-
' ceding few months. The question was raised as to the possibility of .
radiation damags causing or contributing to the lesions or nea~hs-._ Y. ) o

. . R See.
e e - - b

, _ The seme lesiona were notsd on shesep in aress of little or no fall-
Lo ‘dut with approximately the sane incidence as in areas of relat ively heavy
fall-cut. The general amounts of fall-out in the areas under gquestion
‘have been determined. These gquantities of radiation dosage ares not knom
- to be suff*cient to nroduce the lesions noted._ o - e e

..

- - . Y

Evidence ‘has been rleaned from nlc‘oscopic examinaticns a.d co~var-
sons of tissuss both frem the sheep in fall-out areas azd scme sheep on
which s&in beta burﬂs were produced experiment ally.

All of thsse data p*esen‘ a p-e:cnderance of evidence to suzrort tis

conclusion that the lesions wers not produced by radiocactive -all-—u
it However, dus to soms anomalies in the evidencs, it is recommezded that
; ) studies be ccntinued in ordsr to determins the causative egernt azd %o
' explain its isolated occurrence. - . :

In considering radiation demage to the intermal organs, the =:sst
“eritical is the thyroid, due Te the uptake of radiocamctivs lodize from
the fall-ocut material. The amount of highest radiation dosags to ths
thyroid has been calculated to be far below the quantity mecessary to
produce detectable 1ndury. : S
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ATOMIC ENERGY CCMMISSION

SHEEP LCSSES A'DJACENT.TO THE NEVADA FROVING GROUNDS ’

ﬁeport by the Director of Biloclogy and Medicine

1, During April and May of 1953 sevefa% sheepmen who

‘wintered their sheep north of the Nevada Proving érounds'en—

countered unusually heavy'lossés after the sheep were moved %o
the vicinity of Cedar City, Utah. The magnifude'cf the <losses
ranged up to 30 per cent for the lambs and 20 per cent‘for tge
ewes or mature sheep, ' The totzl number of éeaths'occurring
during the two-montHd period of April and May is not precisely
known. However, reasonable estimates run aé high as severai -
thousand. L - : ; ‘ -

2. The sheép were examined by experts_frcm the AEC, U. S.
Public Health Service, Bureau of Animel Industry, Naval Rzdio-
logical Defense Lébératory, and the Utah State Agricuitgral College.
Radiological examinations were made of external activity,Athe '
activity in the fleece, various organs and bones. Patholcgical --
arnd hematological studies, were made of the tissues z2nd blsad of
affected animals. No. positive evidenceAuas found of an infectious ~

organism that could account for the atnermal losses.

3. While the majority of those who made 2 study of the
sheen losses are of the op*nion that radiation and the activities
*ncident to the spring tes» did not contr 1bu;e to the abnormal
losses of sheep, there wes a lack of unanlmiuy of op*ﬂ*on 'Vhile.
in the opinion of the Division of Biology and M=d*cine the °v1denc=
so far does not Justify 2 present ccnclusicn bv us t’aau the sprip;
tests were factors in these losses, the lack c;'un_r mity of
scientific opinion, ccmtined 2lso with the lack of positive find-

ings as to the etiology of the losses, necessitztess additionzal
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~ work before a final_scientific éonclusion can be reached, The
pathdlogy of external beta lesions in sheepr is now be*ng studied
experimentally at the Los Alanmos Sc*ent*fic Laboratory and at
the UT-AEC Project at Cak Ridge.

BACKGROUND

- 4, The area north of the Nevada Proving Grounds beginning
in the vicinity of the Lincoln Mine extending north to the ."_\\5
é%; . White River Vzlley and east to Pioche, Caliente, and the Utzh o
line 1s used a2s 2 winter range for sheep. The sheep are run in
herds ranging in number from about 1,100 to 2,000 héad.““Many'
of the herds of sheep érazed in this area aré ovned by éheéémen
who reside in the vicinity of Cedar C*ty,'Utah, Thaygeheral
locations of the winter grazing areas of tae va*ious shaepman
residing at Cedar City are shown on the m2p Appendix "A". The
map also Shows tbé,infinite gemma rédiaticﬁ in areas adjacent to
.the Nevada Proviﬁvarounds. The sheep rarnge over a consideréble
area with the herder moving his camp pericdicalXly. Tt 1sinot
€§§ | possible to fix the precise location of tu- sheep aﬁ any given l
date. '

5. The sheep afe normally moved either by trail or by
éruck, from thé Nevada winter range tq the Cedzr City area |
between April 1 and April 20'dependin;’on feed conéitions arnd the
weather., Toe sheep are usually kept west of Cedar C*ty du*idg
the shearing and the lambing perlods, anc darlu nis per*od
the generAI practice 1s to provide some sanpleﬁenual feed in the
form of roughage or concentrates. The s“,ep are shorn shortly

after they arrive at the Cedar City arez and pr*or to lamb*ng

The major psricd for lambing is Detween April 15 and May 15.
-2 -
. >4
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.6. Heavy losSes of both lambs and ewes cccurred in herds
of sheep around the Cedar City area this yeér between April 25
and‘May 25, The.operators who suffered heavy losses wintered
thelr sheep north and east of the NPG. The lambs and ewes died
shortly after lambing. On the basis of information furnished by -

.several sheepmeﬁ the losses ranged from 13 to 28 per cent count-

ing about an 80 per cent lamb crop. The sheepmen do not keep

_ accurate records of sheep that die, hence, reliable information

is not available on losses even in normal years. }However, several
of the sheepmen werg.interviewed by Mr. J. B. Sanders, of the
Las~VegaéAField'Offlce}and some information obtained on daéeé‘of
moving from the Nevada winter range to the Cedar City»érea,

shearing time, number of lambs and ewes that died and other

- pertinent information. The detailed information obtained form|

the sheepmen'is recorded in Appendix "B". It is estimated that
the total losses df sheep in the area mz2y run td several thousand.
ot 211 operators whb‘wintered sheep in the Nevada area reported

unusually heavy losseé. , , ' - -

7. There was fall-oﬁt of radicactive material from the
liarch é# detonafion in fhe area ncrth of the NPG where many sheep
vere wintefed. There was also fail;out around Cedar City from
the May 19 detonation. The herds in whiﬁh heavy losses occurred

h2d been moved to the Cedar City area prior to May 19.

8. A large éercentage of the sheep in the affeéted.herds -
shewed lesions on the face and back after;éhearing. _The sheep
were first examined by Dr. A. C. thnson, a veterinérian 6f some
3C vears practice in Cedar City. He rscorted that he had»not

. » \
Previously seen any lesions or lcsses ccmparable to these he

[
o

ounterd in the Cedar City arsz th

(8]
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9. Subsequently, se&eral experts in the field of radiaztion
and the diseases of sheep inspected the affected herds around
Cedar City. Tissues and organs were examined for radilozctivity,
éathological lesions and infectiousAorganisms. Dr. F. H. Melvin,
Bureau of Animal Industry, and J, I. Curtis, veterinarian for

the State of Utah, examined some of the sheep the latter part

‘of May. They were unable to_make a diagnosis of the malady.

10, On June 5 and 6 the following USPHS veterinarians,
M. A. Holmes, W. G. Hadlow, and A. H. Wolff; Major R. J. Veenstra,
USNRDL; and Dr. R. E. Thompsett, veterinary consultant to the
AEC at Los Alamos, investigaued losses of sheep in the Cedar
City area. On the basis of ﬁnformation obta ined fwom the operauors

it appears that the majority of mature sheen in the affected -t

herds manifested typical progressive stages of redness of the

skin, desquamation, papule, small blisters, and nustules on the

face, ears, and back. (See photographs.) The black sheep were

.affected similarly to the white ones, which tends to rule out

photosensitization which 1s caused by several species of polscnous

plants} o ' 7~  . o ) . : "

11. Bones of sheep that died in the vieinity of Cedar City
during the spring were collected and the radicactivity measured.

Préctically all of the activity could be attributed to strontium

. 90 and yttrium 90 The activity was measured in both the shaft and

the epiphysis. The bones of four young sheen were obtained from the
. farm. The " sheep are wintered nezar Cedaerity'and

have not at any time been in Nevada, The average?Strontium 8C con-

tent of the bones of four young sheep was 1.4 x 10  microcuries

per gram of bone. The losses of sheep in the - herdvhad.
. A\

. \ i
not been abnormal this year. The strontium S0 ccntent of the

bones of four sheep of comparable age cwned Zy , » and
-
TETITANY AT T @R NTTT R Teyeye
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and wintered in Nevada was 1.9 x 10“4 microcuries
per gram of bbne. Both of these operators suffered heavy losses
of sheep. It 1s apparent that ﬁhe skeletal sirontium S0 content
of the sheep wintered in Nevéda from hefds whnre there was heavy

. mortality was not significantl y different from that of sheep

from\herds that were not in Nevada and where there were no

abnormal losses. Eurthefmore, the levels of activity in the

TN . . A A :
, bones of the lambs sampled were far below the levels than could
; é%@ ' conceivably impair the health of animals or cause observable ’
. effects. |

°

.. 12, Hadiological examinations showed the presence of some
radipactive material on the back. Readin*s up to 2 and 4 nur

 per}hour abové background were observed. It would appear that
thisgwas from the May 19 detonation as contaminatiqn from the
‘March shot would have been removed to 2 large extent with the

Afleéce at shearing.

13. The thyroid glands of several sheep examined showed
é%% } varying levels‘of activity which on the basis of decay rate was

chiefly Ibdine 131. The estimation of tﬂe dose of radiauion.to
the thyroid is based on both the activity found in the organ and
known degrees of contamination due to fallout in the area where

sheep were grazing. The assumptions and figures used in

e

th
ghe_calcul tlons were selacted to give maximum 1evels rather
than more probable average values. Sheep around Cedar City
which had not been in Neva da could theoretical‘y have received
about 365 reps. The sheep wintered 1n Nevada cculd have re—
ceived between 407 and 824 reps from Shot 2. If they we"e:
exposed to the fall-out from both shofs 2 énd 8, the maximum
_dose to the thyroid glands would have been 1190 reps. |
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Experimentai work on the toxicity of Iodine 131 for sheeé at
Hanford has shown that a dose of 15,000 reps are required béfore ~
the thyroid shows even histological changes and that doses mahy ‘
times higher are required‘before any gross dbservable effects

occur.,

14, The location of the sheep during'the two detonations
concerned was in the areas where the infinite gamma dosage would

not exceed 5 roentgens. T

15. The pattern of pathology and healing of the lesions in
'the sheep does notr follew the pattern observed in cattle, horses,
and goats. In thése specles beta iesions continué to be manifested
és an ﬁlcerative condition for many months and even two 6r three
years, whereas in the affected sheep'tbe lesions were healed N
within a2 period of two months. Relatively high levels of
external beta radiation do not impair the general health of
’animals{ Thereiwéré no deaths or even observable‘impairment'
of the health or general well-being of horses owned by the
, Cedar City, that deyeloped beta leslons this )
yeér, or the Alamogordo cattle which receivéd rather severe
‘beta burns. Furthermore, the fleece of the sheep would afford
some insulation or protection as the particulate matter tends to

be held in the lanolin on the outer Qééts of the fleesce rather

than filtering through the flsece to the skin.

16. Dr. R. B. Thompsett of Los Ala:oé expreésed the view
that the lesions he saw on the affected sh;e; weré typical beta
lesions and that the AEC h2d contributed to thgfloss of'tﬁe
sheep. This represents a mincrity opinion as‘othérvauthorities
in the field cf radiaticn and znimal disezsss wsre of the oriniocn

that

3

adliaticn was not a coentributing causs <o the death of the

il

sheep. M¢re recently, Dr. Tnzimpsatt has zxzminsd batz lasicns

23 T
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produced experimentally on sheep a2t the Los Alamos Laboraﬁcry.
On the basis of the gross examination of the experimentally
produced'lesions he has reaffirmed his opinion that the leslons

he saw on the shéep arbund Cedar City were produced from betfa

radiation. More precise pathological studles of the lesions

3
.

will be made by experts on beta burns.

LA kbbbt

SHEEPMEN 'S ATTITUDE
17. So far as the Division of Biology and Medicine is-
@;3 . aware the sheepmen have not alleged that their losses were dme

to radiation or the spring tests at the NPG. The losses di&.»
coincide with the~ teqt 3 and since veterinarians‘were unabie to
diagnose the malady, it naturally raised a question in the minds
of the sheepmen as to whether or not there was a connection
betﬁéen thé two events. The sheepmen have on several occasioms
expféssed copéiderable satisfaction with the manner in whiech E£he
Commission is haﬂdiing‘the rroblem. They are, of‘course; anxibus
to know what caused the heavy loss.. Atomic Enefgy Commission's
interests in the test area, accordingly, make it hicnly desiﬂable

that quite apart from our interest in scientific ansvers to

W o

problems such as this, we exp;ore all avenues of information

which might be fruitful and explain the facts as fully as possible

to the sheepmen.

SUEMARY \
» 18. The preponderanca of evidence indicauea that ac»ivities
of the Commission at the NPG were not responslble for, nor did
this contribute to the hezvy lcsses of sheep that occurred &n uhe’
Cedar City area this soring. Nevertheless, thé factvthat |
Dr. Thompsett who studied thé shesep losses did not ccncur 1n |
@ this view makes it desirzhie to carry on Lurtr}e; studies and ....n—-

vestigations tefore a finzl.ccneclusicn is reached,

veiaTe



13, It kRas tasn agrsed that when 2 final conclusion is
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ogy of the sheep losses; any rtublic release'
OF vhe inrormation will te made jointly by the Commission and

the gepartment of Health, Education and Welfare.

20. Investigations are now in progress at the Los Alamos
Scientific Laboratory, and the UT-AEC project ét Cak Ridge in |
which lesions will be preocduced on sheep from betza emitters. The
pathology of the leéions‘will be compared with-the-specimeﬁ;‘of
skin showing typical lesions which were obtained from sheep in

the Cedar City area.r

~ -

21. It may be necessary to administer-known amoﬁhts of ‘
Iodine-131 @o sheep under cbnditions comparable to %ﬁose under
whicﬁ‘the sheep were wintered in Nevada. ‘This could be done
through a reSearch contract with the Utah State Agriculture
College as they havé a herd of experimental range shsep a2t Cedar

City.

22. Research projects are now beilng developad with boih
thelUniversity of Nevada'and the Utah Staté Agﬁicultural_College.
These‘institufions will'study general probiems of sheep and catﬁle
production in the vicinity of the NPG and the Cédar City areé. A
continuiné effort will be made to detgrﬁine the etiology of the_
atnormal sheep losses, and to make closé’observationsrof ths

livestock adjacent to the NEG during future tests.
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APPENDIX "A"

Map of the Location of the Winter Range of

Sheepmen and Infinite Dosage of Gamma Radiation

in the Area.

APPENDIX "B"

Informatibn Obtained by Interview with Sheepmen

T APPEMDIX "C"

~List of Technical Persons who have been
. Concerned with Study of Losses of Sheep in

Cedar City Area.

.'.l
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., Cedar City

Renorts kind of rough year, but not too much trouble.
Ranges sheep in White River Valley south of - " range.
Saw atomic c¢louds go over. Had few premature lambs but troudble
no worse than experienced in previous dry years.

- June 12, 19853°

- Had 1500 ewes - normal loss 50 ewes.' This year‘BOO'L marked

300 lambs expected to mark 1000 out of herd of 1500. Kas possible

100 more lambs to mark. Unable to determine cause of sickness.

They eat plenty but do not seem to recuperate. Hay and grain
doesn't seem to help sheep. : :

- 14 - Appendix "B"
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APPENDIX "C"

LIST OF TECHNICAL PERSONS WHQ HAVE BEEN CONCERNED
WITH STUDY OF LOSSES OF SHEEP IN CEDAR CITY AREA

-

Paul B. Pearson, Division of Biology and Medicine, AEC, Washingtcn,

. D. C. o
.Gordon Dunning, Division of Biology and MediCiPe,AEC Washington, e
D, C. :

Kermit H. Larson, AEC-UCLA, Los Angeles, California
Bernard F. Trum (Lt. Col.) "ur-aEC Agricultural Research Program,
% 0ak Ridge, Tenn.’ '
, John H. Rust (Lt. Col.) UT-AEC Agricultural Research Program,
o Oak Ridge, Tenn.
C. L., Comar, UT-AEC Agricultural Research Program, Cak Ridge, Tenn.
H tH Kornberg, General Electric, Hanford Works, Hanford, Washing-
on .

James G. Terrill, Jr., U.S. Publie Hea;th Service, Washinguon, D c.
M. A. Holmes, U, S. Public Health Service, Salt ILake City, Utzh
Arthur H. Wolff, Public Health Service, Cincinneti, Ohio

George Spendlove, Utah State Department of Health

b AL

W. T. Hoffman, Bureau of Animal Industry, Salt Lake City, Utzh
F;.H. Melvin, Bureau of Animal Industry, Salt Lake City, Utan

D. A. Broadbent, Uteh State Agriculturzl College, Logan, Utan
James A, Bennett, Utah State Agricultural College, Logan, Utah
"LeGrande Shupe, Utah State Agricultural College, Logan, Utah
D. A. Greenwoecd, Utah State Agricultural College, Logan, Utan’
L. A. Stoddart, Utah State Agricultural Collegs, Logan, Utah
S. L. Brower, County Agent, Cedar City, Utah

Darrell H.Matthews, Branch Agricultural College, Cedar City Utan
Max E. Robinson, Branch Agricultural College, Cedar City, Utzh

William Hadlow, Rocky Mountain Laboratory,'ﬁamilton, Montana

"R..J. Veenstra (Maj.) U. S. Naval Radiolog*cal Defense Laboratory,
San Francisco, Cal’f.

iy

R. E. Thompsett, Consultant, Los Alamos, New Mexico

- 15 - Appendix "C*







o 3
RESTRICTED
Report cf Confererce beld ot 1os Alzats, Dew Medics = 2 ) .

T, Gorden Dxming, Al B C., Hashimgtons - . .
e We Yo Aldaire, Al E. Co, Albwguergque; : ‘ O
Mr. cos. Smmders, A. 2. C., Las Vegas; L S ' .
. Shipzen ( Uxiversity o2 California, ot
D:C.u'.abh:aa } los A.u.:acs, Eee...t’a.BesmhLaha-atcry L e
e Cras .
MM%mew@m,mmmmumaﬁm&M
cver ihe lateral aspecta of the Dedye-ilree rows of gl sguares esch, amproximataly b
inches In sixs, vera macked off. IZ2ch sguare wWad exposed to 250 = of stoomtium 20, L
'kix*ﬁ.&bths&v&mmwma,m*@s.wm w—mgz;zo,oeo,

--\

13,000, 10,000, 5,800, 2,50 reps. per mimrta, ' The stronger doseges werws edxinstered & =

-mt&posw&maww*mm@ta‘mms.'amm
sow tha dosages vera Taried so that ths stronger dose Was extericozly decreasirng pogtericziy.
Tes third rew was sixmilar to first row. Both the Zuszles a=d ears vers divided inio quae -
draxmts and sxpesed o simdlar dosagoes. Wr“&%mmticedcatbabcqa:eesnee:ly.m- T
'wmmswwnmm;om@u. . -

Incnaveek na.n..zeasbegantom thscmesce.u..g :
Atlgv.'aess,d._,“‘ta*eéwaccm, ‘ew.g.-mohsc:"ms/a*..hex- o
mzm‘&smwmml—thhﬁthdeﬁniaerrm,wo.ng,zAsm
.z:_. autmm.:a:pee.mofdeepwa‘ﬁcn,a:ﬁl.sim “peaf@..obava
Tagza to heal,
In4xee&:tbeai.aof~be.esimsbe5mtadecreasemam.bem —-peg:-int.._
2,500 rep. cems. -
wntmheaﬂ,a.lvees,twa-asma:parsn‘ lesicns.
_Atl-%&%&mmmm%ksmmmm .,scfta..ps.sc';.
e'rar,hai:'"cvchztc@eam:ide:':a\.itis ves poticed.
a°veeastbaée:m:itisbadimeasdcatba.ipabu*zhemahcweu::a..f"en.
39&3&3&::3&@&5&:9&1&@5@&3@&3.
Md-«eex.:‘:,he:amscms atrophy of the sxin 2xd scadbiizg. Thzze, ap;arend.y,~m
..c.w*zat-cncf*ausa_escr'nsc.esua@.‘ T :

32ter the slldes vere o‘:—served ....c:csccp... secticns wera seen whish had teen tazen
frea cre i.' the aflzcted animals (Ttah sbesp- ewe) znd coopered wilh secticrs teien
2>on sorses vhich hed si..'-:‘.la:'ly tesn sffzstad on tha rarza., In additicn, biopnsy specinmens .
vers shcm. There ves seome Alffererce oF cpinlon among f**.—e:ins:r Ceosultents, as well as -

Ty toe patibdloxlizt of -tbeweﬁ.me?*o,ect, ragording the glides, The gliges, taken .
ooz the affected Ttan cheen, did =0t abow the sinilax nez:..clc.o.ca_c‘:n:sesmtboeetazz:
frem e boxrses, .L-vaspoi.z:*%cu*t_..t..ehista.wvc’tbesk.z“'“a:ea_n*‘ﬂseani:a_
tharefore, the raiaclogicel changms could possibly te dilasimtlox. Also, thaf the bicpsy
s*:eci...ns*mthac:me:‘._.en‘:alsnap w23 poagidly difd *er‘:f:.-:n';b.a:c.. the Tialy sbeen
Sug £9 the Aiffarerce in the tinms interral when tha specimens werz obtalned. I was, thero-
Lore, canceded thas forther bicpsy specizens chould be cttained from tha axperis=ecigl sheep,
st vasying istervals, 4o detarmdine 12 they rossidbly would corrssoozd with those o te

Utan steep. Upam comclusicm of the pathelosical siides t‘;e Som adjewmzed o e exnizsl

&
na' '
N



L

Depc.r‘-m;'Cm.e:emen...a Lca.-.laasa,ﬁev}%eﬁ..o 3

-

cusrters axd we 2ll obsmevd the experizental sheep.

v persczal cpimicn, I foel that tha lasicns seen on these eximnls weme gimiles 43
those we cooerved cn the Utah cheep. Aliboush swaller in ares, these bad very simdlesr swoas
Weammwmmmm;wymmxeammmmw
Twounds. &mwmw&emwmaim&wm&l&m&e@-

S wxmmtmmmm&m, ‘-—c-.:g:.thes}zvedsﬁn,mmax [
s;_a.’.icablaasifi k28 been indsced mmw&mmmmmn

- the Dtah skeep,’ Ve veore then notifisd that coe of the sheep hed Deen egevinentally rae )7
dlated over the full.wool grovth on tde Body, tul this phase of the experizent hed begm 1%,
cwam%lowammwmm@dhaamwwnqw L

.aaf‘m&sﬁmml&gauadimmvxaeinmchiznmmde&m.i" ;I
wvould e necessary, io crder to zxrive 2% scme s<rt o conclusicn, to contlimie the present
experiments ard izvestizaticns in public heelin, aiczic emerzy, exd Ioresn of Ani=al) Ine -
dusicy relaticms to thia prodlem. Allhouzh we 21l did oot egvee wviih the cczmlusicns, &3
2 graup, dzewn wp by Goden Dupming of the Washingien, D. C., Alxdiodistrative Offices of the.
A. 3. C., wvo were agked to sign this attesiing to o stierdance, whickh I did. The follrwing
1sacwjofhisccnn.usims,whichmtobeusedeamiztmal‘m‘«.ctbs:..zz:z coars
cf the A. B. Co ?leaamta&&thisismt-mmaut‘m,snd-a‘wmcmm =
inforz a,aai.. iz considered an interzal report of Al Z. C. . .

Aﬁ.e:‘th-acmfmad.}mme&.laaaskadbythapetho.c@az*ftbemﬁ.m?md’cg,

=% vhila comtimuing my iovestizaticn of the Cedar Ciity cleep, io detesminze 12 2dditiceal
.c‘wesmstillcccmﬂ::gin&esesni:als. As I bsd interded ¥o reiwra via Ceder Clty, -
zmmwx;mcfmumwmmwmmmvww:

..wviz:g..-os Alemes I *cceeéed.oCe&arc‘wvisAlbuquarm.a,< Herlco, "”.-.s.gsta..;,
Ariz -.r.:sinCeEErCity, Trrsday, \.cteberzs'th. .

. , I\.cc:;’._raedv‘th ?&vew, c:xa*y.-,gri:ulm.ésen",.. cm,mmmg:a
- o= 2 zeeting with the mein sheermen affactad, Unforhimstely, due to eswly Irost erd suow,
the =} -.tyott:-:snkﬁes.‘..aw::weﬂaﬂp.ﬁﬁm o my rethimm o Cedaxr Clity. mar,'
& fev cnimals wers le?t to be trucked ot ot s later date due to vericus rweschns tul prine
cipally teczuse cf wmakened corditicma, It was leasred Sioxn the skeepmen, thot, 2likoosh
the =ajority ofdcaﬂ:slwlcesseda:bthstiz:acfmr.mmazlyimestigaﬁczs,se're:a:‘.
cf the sheepmen bod lost both lazmbs and yearliags (1552 toom skeep) vhile txalling them 40
e st ras2. ucmes*izates wera g3 hizh 23 30 0 50 pexr 2,500 kezd o sheep. Ace
cwrate Slocres ore ot obtaizenla and would ot be cttalnsllas either o these losses o
prda-cssesmummﬁgmcaﬂd*euaa&a.eda? sale c? lorks exd old
eves, Ihisisi:xthe*‘ccﬂssz" ..&**esez"ti::ea::d hou..:l availabla shorily,
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C. C. LuShbaunSh’ M. D.

- University of Califcrnis

Los Alemos Scientific Laborztory
P. 0. Box 1683 ;
los Alamos, New Mex":co

.__Deexr Doctor Lushbaugh° Rel: E-b
I was glad to kmow that the sheep and the scrawhat
old end wern specimens I saxt were of help to you. I was only
too glad to Ve of scma amall assistance. -
- ‘ I note that you are working diligentiy to wind wp
the laboratory work. I wlll certalnly eppreclate receiving
2 copy of yowr report when it 1s completed.

In the meantire, 1f I can be of any fzrthe_r beld
please feel free to call on ze.

Sincerely yowrs,

. M. A. Holres
Veterinarien - .

MAE/wh



Sincerely Fours,



Holr.es

COMPARATIVE STUDY OF EXPERIMENTALLY PRODUCED EETA LESIONS

AND SXIN IESIONS IN UTAH RANGE SHEEP
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by

C. E. Lushbaugh, J, F, Spalding znd D. B, Hale

November 30, 1953
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The first experiment was done in order to determine the . .imal amount

of beta irradiation that was necessary to pmduce ulcerative lesions of the .
skin of sheep. Two sheep were used, One entire side of each sheep was shavec:i
so that eighteen individual areas, 3 inches square, were obtained (Plates 1,
2, 3, and L). There wefe three rows of six such areas. Six different ex-
posures were used in each row so that each of the six ai‘eas received 2,5, 5.0,
10.0, 15.0, 20,0, and 25 O thousand rep beta, respect:z.vely. The next row re=-
ceived these exposures in the reverse order and the third row in the sane
order—.\'l'he strontium disc was placed as close to the skin as possible so that
the area directly irradiated was about 15 mm in diameter. The muzzle and the
ears of e;ch sheep were also shaved., Using a s‘bro.ntimnA ophthalmloéié appli-
ca-féz;,ﬁxé-cle by Tracerlab anc}.found to deliver 33 rep/sec, exposures of similar
strength were méde to the skin atout the angles of the mouth .and near the out-
side edges of the ears, The three lf;:wer doses wére a??lied to vthe. right ear
§, . and the right side of the 'fAce and ?ihé tixree higher doses were apn lied to the

left ear and left side of the face ('Plaies 5 and 6).

The resﬁ.lts Af ‘the‘ first experiment can bé sumnarized as foilcws: Ul-
ceratiovn vas first seen :ﬁn'the areas oi‘ exposure to 25,000 rep in 8 days., It

.was seen in 13 days in the 2.5 thousand rep area in one of the two sheep (Plate

'2). One failed to develop a 1es:Lon at 2,500 rep (Plc.te 1), The wlceration , =

was _quite suuerf1c1a]? in the les:Lon caused E’_E,SOO rep but obviously ex‘t.ended _ -
throughout- the thickness of the enidermié in the case of the lesion czused by
25,000 rep. ALl of the areas were typical of ulcerat:.ve radiodermatitis or
"radiation ‘oum. Grow*h of wool vias s‘bopned in all areas oi ezposure except ;ZI

as stated below. The area of epilation and c=ssat:.on of vool grov'bb. was lar*er

than the area actually 1rrad1ated and var :.ed wi \.h ~»he doses up ’co atout tm.ce

the 'size of the area of ulceration. At three veeks pos‘b-mad:.a.tn.on (P ates ‘f;
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possible in 10 days to 'pluck the wool without force, from all the :* adiated

areas except the one exposed to' the l'ojv:est dose. The staple lengih cf this

£3
©  wool was 33 mm, Its ends (Plate 13) differed from those of wool fibers plucked
(with force) from normal areas (Plate 12) in that the bulbous éor‘tion had been
lost. An wlcer developed only under the wool exposed to 145,000 rep in sheep
"H?, Sheep "D" had proved to be more resistant than "H" by not developing a
lesion in the first experiment after 2,500 rep. In this experi:ﬁent, it was, |
likewise more resistant than "H", since it did not develop an ulcerating lesion
. even at the highest dose ared, and required about one week more btefore the viool
+ could be plucked from the exposed spots with ease. .The area exposed to the
- least amount of beta radiation in ™" could not be identified by plucking out -;
the wool, In both sheep the areas of epilation wére larger than the surface ' = ~
of the radiocactive plaque, Maximum sizes were:
- =T
' ' Thousands of rep Beta : 3
Dose 5.1 rep 16,2 rep 118.6 rep -345,8 rep - =
% - B ) 2 X
Sheep "H" 0 mm 35 x 38 mn 50 x 50 mm L3 x L5 mm
These epilated areas are to be seen in Plates 1 and 2.
Dr. Tom White was a’:ﬁle to make some calculations for protable skin sur-
: face doses when the staple length of the wool was 33 rm and had 2 density of
| L6.2 mgm/ccm. The results of these calculations (appendix) are of great aid in
ex_olainirig some of the phenomena observed in these experiments. It was found that
about three per cent of the dose delivered to the surface of the wool reached the
surface of the skin directly under the plaque., Based on t.he figures, epilation
in the sheep is found to require about L0O - 500 rep to the skin surface, a
i figure in ‘good agreement with clinical experience in man. Ulceration occurred =
: in sheep "H" after a calculated skin dose of about 4,375 rep (3 per cent of =
: 145,6C0 rep) which agrees relatively well with the observation in the first f‘%%




experiment that the threshold dose for ul.éeration is between 2.5 z2nd 5.0
@ thousand rep. —r W 7 5op whicl «%.W%
| : @imens were obtained from 5 ,OOb; 15,000 and 25,000 rep lesions
six weeks old and from a 25 ,000 rep lesion nine weeks old (a1l of waich ap~
peared to “be healed), Histological preparations were made from these speci-

mens and studied, ' ' . .
The lesions were found to be quite similar pathologically to those

previously studied in rats, rabbits and man after exposure of the skin to

beta radiation: ‘ P

1. The scab or eschar., This was typically composed of serum and some

cellular debris at the lowest dose and of coagulated and still recognizable
elements of the upper dermis such as wool fiber and follicular shafis and

gla.ndé‘ at the higher doses. Ieukocytes é.pparently made up a2grod part of the

scab-and played a proteolytic role in séi:a.rating the dead cells of the eschar -

-

= from the remaining viable ones. Scab retention in the sheep was probably as

prolonged as it was (eight to nine weeks or more) because of the nuzerous

it

v
4

-2ttached wool fibers,

; 24 R_ea_étive Epider;nal Hyperplasia and Reepithelialization, The full
“thickness of the epitheliumn ';ras not destroyed by 5,000 rep of beta radiation, )

In attempting to replace the cells damaged by radiation, 2 remarkable “hyper- -
plasia occurred and left a hyper:trophic epidermis marked by folliclss ‘so | :
thickened by this proces;s: that the foci resembled early squamous carcinomatous
fingers. | | '
Fifteen thousand rep caused a loss of th_e sup'_,erficie.l eridermis in‘ the _ ’_ j

outer one-~third to oné-half of the wool fiber follicles. Atrophy of the sebaceous

glands was marked. Regeneration' occurred early from the wool fiber follicle

remmants. The new epidermis was gquite hyperplastic and thickened, The margin




of the lesions had hyperplastic and hypertrophic epidermal "downgrowths.”®
Twenty-five thousand rep injured the full thickness of the derimis and . )
the whole follicle wes lost so that healing occurred by the imgrowth of
sheets of epithelium from the surrounding, relatively unin,jured,r remaiming
cells, |
In all cases the regenerating ebithelim showed bizarre forms ranging

fron atrophy to giant cell formation.

3. Vascular and Other Connective Tissue Changes. Blood vessels were

found to be increasingly damaged as the dose was increased, but hyalinization;

intimal fibrosis, endothelial sweliing, and thrombosis were fourd in all three

lesions. ' .

F'ﬁ.bronlasié occurred best deep in the dermis and was pooxr, if existant

at 211, in the outer layers of the skln vwhere a chronic celluiar exudate was

f.‘ound to oe presenu.

Cliniczl Studies

a)e Eve 6 and 7. Specimens of these sheep (or this sheep?) were

©. obtained from W. S. Hedlow, D.V.M., The skin lesion was remarkably similar,

: histologically, to severe beta ray burns as démonstrated experdmentall;

»'I’he lesion was similar in respect to the eschar (which is histologically
~identical ) and t‘xe mamner in which the outer half of the wool Piber follicles

have besen lost.
These lesicns, however, are dissimilar in thc:b- epithelial hyperplasia
is not seen; vascular c:*anges are not found, and there is no e*::x.dence of post-

irradiztion atrophky ¢f the folli cles and sebaceous ga.ands.

~ The injury seems to have been one in which the damage either killed

S0 )

tissue or did not injuwre it at 211,

% b). Ceder City Ewe., This sheep was received from Navad.—. on Nc mber
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. are absent in the central area u.nder the scab shom.ng that the :Lngm'y was to

" the full thickness of the skin, The new collagen of the scar is orderly and -

1953,  The lesions (Plates 7, & $, 10, 11) were found on both sides of
the animal and were roughly linear and jaggéd in shape., There werei’four
lesﬁ‘.ons on the left side and three on the right side. The lesions appeared
to point in opposite directions. The defect in the wool had obviousl§ al-
lowed dirt to penetrate to the skin in the surrounc_iingv ncmai wool so that
large areas were discolored brown. DMost of the lesions were scars devoid
of wool., In places the scars retzined hard (horn-like) scabs which could
be pulied off with -difficul:k;',\ leaving bleeding areas.

VWool plucked from these scars showed 2 loss of the bulb similar to
that of the experimentally produced skin lesion.

+ Thus, it would appear from these gross observations that this and

s:m.lar lea:Lons seen in the field by Dr. Robert Thompsett and others, con~

form well enoush to 2 presumptlve diagnosis of a radiation-produced lesion,
- wﬁ—'w. -

on November 16, 1953, about 50 per cent of the large left flank lesion
(Plate 11 I) was removed surgically for hlstolo;_cal study. This study mey

be swmmarized as 1“~oll!.c>vs'-

This lesion is now a scar coverad by ep:.cern_bs. Ay the skdn aoper\dagas

contains an increased amount of normal capillaries, indicating' that the scar
is relatively yam-g. There is some fibroplasia immediately under the epider-
ris. At the edges o+‘ the lesion the wool fiber follicles are mss:.ng in foci
while others appear normal, Isclated setaceous glands of normal appearance

are found without their accomnanylno viDOl fiber foll:.cles. The small blcod

vessels and especizlly arterioles fzil to show changes typ::.cal of post-irradiz-

tion degeneration.

¢c)e An awernt was made to survey as many histological preparations of
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sheep skin disorders as possible in order to determine wheil: .2logical
changes such as these described could be produced by non-radiisZsz: :al means,
Examples of the following diseases were studied:
Contagious ecthyma
Filarial dermatosis
Actinobacillosis
Papillomatosis ' _
Infectious postular dermatitis . o
Ulcerative stomatitis (bacterial) . v _
Viral granulomatous dermatitis
Sore muzzle disease (bluetongue) 4
These specimens were obtained through the kindnesses of Irs, Caester
Gleiser anfi T.C. Jones of the Armed Forces Institute of Pathollogy, Irs.
Bertram Trum and John Rust of Ozk Ridge, and Dr. Charles L. D=vis, Rsgional

Pathologist, Veterinarian in Charge, Denver.

‘This study substantiated the opinion that wool fiber folllicle loss,
focal loss of glands and/or follicles, superficial or deep dezmzl _.:,jury 21l

similar to the changes seen in the sheep specimens obltained im the field could

BN AL Ml DA N AT LA Dl i i ] 84 8

be produced as the result of skin injury caused by z2gents cthesr iraxn lonizing
radiation. - |

d). At about the ﬁi‘n_e tris investigation was begimning,, severzl rabe-
-bits were used to deteminej i"or" another group at Los Alezos wfhethsr gases

in liquid form would produce serious skin injuwy. ILicguid nitzrezen was one .

of the gases poured on to the skin., The resulting lesions zrez essly and

s =sntioned

[T

histologically similar to those of the sheep. This observztion
in order to show that phy;sical trauma can produce suck lssions znd ot bsczuse

it is felt that the lesions in the sheep were produced ty freszing.
CONCLUSIONS
1. It would appear from these observations and experizerts that 2 skin

3 3 N ) . . S, A.... N
-esion of 2 sheep in full wool, involving the full thicimess of the skin,




_would réquire beta radiation of 2.2 mev in amounts in excess of 150,000 rep !

if applied to the wool surface and in excess of 15,000 rep if 2pplied to the

@ skin surface. Sheep wool is a good protector against beta irrzdiation.

2, The lesions of the sheep in the field differ histologically, but ‘
not grossly, from so-éalled radiation burns by not hén'.ng a gradation of de- .‘ z
generative changes in the epidermal anpendages and not having any demonstrable
typical vascula:r changes. o

.~
4
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3. lesions similar to those in the Cedar City sheep can be produced

_by physical and infectious agents which do not involve ionizing radiztions.

York done by s

' C. C. Lusbbaugh M. D. ) : . _ _
J. F, Spalding, Ph.D. _ : T -
D. B. Hale, B. S.
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A COMPARATIVE STUDY CF FANFORD AND UTAH RANGE SHEEP

L..X. Bustad, S. Marks, N. L. Doclum, D, R. Kalkwarf, and H. A. Kormberg

3

ABSTRACT

Obsewations on sheep representing flocks in Utah adjacent to
the Nevada Proving Ground were compared with findings made on experi-
" mental sheep exposed to various amounts of radioiodine, The Utah -
. sheep showed no evidence of the radistion damage observed in experi-’
mentally treated-sheep, Estimations of amounts of radioiodine on
vegetation required to cause seriocus thyron.d damage follcwzng a con-
ta.minatlon event are included, ]

INTRODUCTION ’ -

This paper.relates gross and microscopic observatioms cn Utah sheep to obser—
vations n;?_c_ie over a i‘our—yeaz_-';eriod by the Biology Section on !sheep exposed 1ocally
to T331 and their controls. The data from Utah sheep are based on tissues taken
at autopsy from seven sheep representing three different flocks which incurred

=) heavy losses following arrival at Cedar City, Utah from the emvirons of the Nevada
Proving Grounds. Infdmatj.on was also obtained from various ‘reports (1,2) of
ob‘servatit;ns made on animals near the test site.

Data gained locally are derived from a continuing experimemt which was
initiated at the Expsrimental Animal Farm éarly in 1950 to defin= the tcﬁcity of
radicactive icdine. Since this radiocactive isotope is one of the principal by-

products of atomic fission of pessible critical importance, it is of major concerm |

potentially in the fall-out of atomic detonations and in the disposal of gaseous

vastes from plutonium prcduétion. | Following its emission from stacks of éhemical
separétions' plants, it may fall to the ground, contaminating the wegetation which
may be 'eajben by man or by grazing anirmalsr. Since .the principa_'l. g:'azing anime.is

in the environs of the Eanford Plant are sheep, they were the an:unaJ.s chosen for

the main experiment. The primary objectives of the exper:.ment were 1) to detemine .

% ' " - -1-
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'leu.‘cocy"ce count, hemoglobin determ nat.lon, creatinine and PBI (prog.ein-bound

MY T vdnen

in addition to the main study, supplemental experiments were performed in

@ . to correlate thyroid damage and biochemical c"xa.nges with radiaticn dose.

§ixtsva young adult rams were fed 420 uc/day and kKilled at varicus periods after

.vitiation of the experiment., Single high doses were administered to two

-¢ adult rams together with a large number of single {racer doses applied to

-
e

::o{':,_{ adult animals,
"Periodically, blood samples were collected from all ewes. Hematological

proesdﬁres included erythrocyte, leukocyte and differential counts and hemoglobin

detsminations, In addition, blood éhemical determinations for calcium, acid-

soluble phospliorus, creatinine, NPN (non-protein nitrogen), total protein, albtumin-
glo"'ul:.n ratio, total choleSterol, alkaline phosphatase and glacos== vere performed,

After the first eight months of the experiment the tests made were reduced to

-

However, frequency of samnhng of blood was increased on sup-

iodine) enalyses.
lemental studies a.nd radiometric PBI was determined in animals fed 5§ or more pc/day.

Specimens of blood, feces and urine were submitted pericdically for assay of

activity densities, 'Rouﬁine sampling of tissues for radiochemical analysis was

performed at autopsy.
-Gonmlete necropsies and histological exam'.nations wvere made on all expired

animals and on ranrescntat:.ve numbers of lembs at birth and at weaznmg. A1l on-

project a.nmals were sheared sem*—amually and the qnant:.’cy and qw::ality of fleece

determined.
. CLINICAL DATA
+ The thyroid is considered the critica.l organ in radioiodine toxicity, This

gland in an adult sheep will effect concent a‘tlons from 1,000 to 10,000 times .

that of the blood with definite indications of even a greater concent—-atlc-; in t ne
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lamb. It.was found by experimental monitoring (5 ) that the th~ id of a sheep

on a low stable iodine intake conéentrates up to 60 per cemt of =z single tracér

dose of I3 which decays with an effective half-life of about five days

" (biological half-life of about 14 days). However, the presence of recommended

levels of iodized salt in the diet of sheep will result in onmly 10 to 30 per cent

= ‘
-
ooy
=
;’._‘
=T
I

uptake of single tracer doses. On the other hand, in subacute and chronic studies

'involving the administration of 1‘13 1 at level; of 135,‘ 240, 480 and 1800 Pc/day
. *.bhe‘ thyroid uptake may not be as great as with lower leveis in 's'ingle tracer ‘
doses. Uptake values of about 30 per cent and an effective half-1ife of five ;
days or biolog:‘;cal half-life of 14 days are ree:sonable figures to apply in ” ;
caloulations with these higher dosage values until the thyroid is demaged. In
;‘E‘E chronic feeding, seasonati changes occur wi‘t;h the highest content of "1131 in the
thyroid observed from Octobér to January and at.nout one-half of ‘the highest’%alues
observed in April to July. - o = -

=

Ak
@

Veight 'Changes

. A1l young adult rams in a subacute study fed 480 'pc of Il 3l/day gained weight
dur.ing‘the five months of the study. A ram lamb fed a single dose of 280,000 nc
';: of 331 and sacrificed six weeks later also éhowed a weight gain.

| There was no significant weight difference notéd during the first three years
in any group of ewes fed from 0 to 240 pe of IBl/day. Jpdividual animals, However,
= showed weight lésses prior to death as a result of svstemie disease or chromic

vasting disease complicating the hypothyroid syndrome.

) . i
) g Rl Lar AR A

‘I‘heilambs born to ewes fed 240 me¢/day during the latter hzalf of gestation of

in subsequent lambing

the first lambing season were normal in size, However,

- seasons in this group a significant reduction in birth weight of lambs occurrel.

-4 - o o
4‘ '. A ’ ‘\./’

€, = y >
bt AT e

SRETTLNNOmd - 4
B e




=+ .ot Chemistry and Hematology

-
£24
—"

@ Control values for all blood parameters investigated and . -.-.d to be

of radioicdine

’

5,,e‘£fxitelyv affected .follouing the administration of high levels

arrear in Tables 1 and 2. .
| | TABLE 1 | | )

' Normel Hematological Data
Leukocyte Lymphocyte Neutrophil
count 103/mm3 count 10°/m’ count 1o§/m3 :
Control Adult 8 - 12 5.5 - 8 3 - 4
Control Lamb (3 mos. o0ld) 8 - 12 6.5 - 8.5 2,5 - 3.7
L | . . : . T 2 . : » - | . | . .
S | " Normal Blood Chemical Data | |
_ Serum Calcium Serum Inorganic Apparent Serum P.B.I.-
3 mg/100 ml Phosphorus mg/100ml Creatinine mg/00ml “+°«=*
5 Comtrol Adult . 10 - 13 4.8 - 5.5 0.9 = 1.4 2.4
' Control Lamb 11 - 14 | 6.2 - 6.6 1 1.0-1.6 3.6

(3 mos, old)

Prbtein-bound iodin; values fall bélow 2 pg/lOO ml, appa;ent creatinine values _
increas;e to ov‘er,1.5 mg/lod ml, and absolute lymphocyte counts may fall below v‘

. L,OOO/mﬁj when the thyré.id has :éceived ‘enough radiation to destroy its abilit;—
‘to concentrat;a jodine. This applied to high subscute and éhroﬁic feeding levels.
Concomitant with-redructi-onAin PBI levels, inorge.nic J.J L 7alueé were shown in =
94b§cute studies to be -hig}‘ner thaﬁ prot.'ein-bound.llnl values. In additicn sef'::: .

- calcium velues fall and serm iﬁorga.ﬁic phosphdrus. values rise gbout five months
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MICRCSCOPIC CESERVATIONS.

The histopathologic effects in the thyroid glands resulting from the adnini-
stration of IX31 are variable, depending upon the intensity and guration of the
dosaoe (6,7). Mild subacute damage was observed in young adult ra:ns after 19 days
of feeding of 480 po/day and a thyroid dosage of 16,000 rep. The initial damage
consisted of the presence of foeci of infla.mmatory infiltration, the c:ellula:
elements being lymphocybes end a few neutrophils (Figure L) The follicles
were damaged in the inflamatory areas and vere subject to invasion by inflemma-
tory cells. The involved areas were s};xarply localized, being surromded by normal

paerenchyma. A% a later date, the thyroid glands in this series showed dii‘fuse

edema end inflarmation beuween follicles with fibrosis sunervenin; subsequnntly
(Figures 5 and 6)

Smailer dose levels‘ led to pathologic effects only after prolo:zgod periods
of feeding of radicactive iodine, providing examples of the m:\.nime.l ;oathologic
'éffeots ‘i:o be expected as a consequence of exposure to minimally-effeotive levels

of 21, Lambs exposed contimously to T from the time of fertilization in a

dose of 5 Pc/day administered by way of the mother and later administered directly .

showed edema be*weon follicles as t‘xo only initial pathologic zan:.f estation

(Figure 7). Del:.cate fibrosis between the follicles was observed i= adx.lts fed

5 pe of T131 daily after a pericd of 33 months (F':.gure 8). No injury was grossly |

ranifest in these animals, ' o L

The above histologic indications of minimal damage (localized foci of inflam-

mation gnd folliculer damage within the parenchyma and slight eneia and 1bros:.s
beween the follicles) are to be regaded only as evidence of the c'-esenoﬂ of |

s "‘icienu quant:.ties of 1131 in the thy'roid gland to cause morphologica_ effects.
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of the total orgaﬁism is invari=bly sccompanied by histologic damz=ge of = more
severe degree. A single massive feeding of 280,000 ye of 1131 caused a co:npl;be
necrosis of the thyroid gland with no evidence of surviving viable epithelium
(Figure 9). At the time of sacrifice, six weeks after the feeding, this animal
was alive and in good clinical condition; A | | ' .
. ‘ Deatos in the exposed groups usuaily resolted from infeotrions such ;s
px:;lmoosry abscesses complicating the syndrome of hypothyroidism, vhich developed
at least several months after the omset of exposure. Figure lO illustrates severe
fibrosis with marked distortion and reduction in size of follicles ia the center

of the gland occurring in a lamb of the group fed 240 Pc/dav from wean.ng until

an age of eight months when it was sacrificed. The section 1llustratss the usual

~ v

tendency for damage of greatest severity to be concentrated in the cenier of the
gland and the relative sparing of the periphery. This effect is sttributed in -
pe=t o the cross—fire of radiation encountered at sites entirely stu-rounded by

eschyza. Figure 11 shcws an almost complete replac°m°nt of thyrecid tissue by

——

"{%

" a2 hyalinized scar in & olinically hypothyroid animal fed 1300 ?c/oa" for five
months, The thyroid in this animel falled to pick up 1od1n= afte“ “e 15th day
a uherLd dosage of 50,000 rep. The onset of symotcms of hypottyroidism

-..._

oc~“*‘ed seve*al months aftsr the administration of 1131 was startei., The secar

stands in contrast to the adjacent vieble parathyroid tissue.

Utah Sheep Thvroids
The thyroid sections made available by Lt. Col. Veenstra on six Cedar City

sheep howed a general absence of demage to the parenchyma (Figures 12 to 23).
.“DuOﬁiC”OgraphS of thyroid glands of Experimental Animal Farm control sheep
- nzve been 1nclnded for purposes of comoavison uith represenuative e-eas frcm

e .
‘at_n sieep thyroids, There was no ev1denoe of edema, fibrosis or ixflarcation

-6 -
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Figure 12. Tﬁyroid Gland from Utah sheep
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Cuboidal Epithelium and Peripheral Vacuoles in Colloid.
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Figure 17, Thyroid Gland from experimenté.l animal f
Compare with Figure 16.
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Figure 25. Thyroid Gland from experimental animal farm control sheep #37-034,

Compare with Figure 24,

Inflammation external to Parenchyma of gland.
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Figure 28, Cellular bone marrow from experimental animal farm control sheep
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3. The emaciated.condition of many Utah sheep was not ot: -ved in axy

2dult znimel receiving as much as 480 mc/dey during 2 five-month exzarimental -éf;

@ period., Chronic wasting cdisease was observed in a few ewes in th= 230 e IR
group but only after 12 months of daily feeding of 113 l.

L. Premature lambing described in some Utah sheep flocks was nol '-

observed in the experimentzl sheep at Hanford although some test animals ‘
vere fed up to 1800 uc/day for 420 days. - j

| S. The large number of deéﬁhs observed in adult Utah sheep i:fas not .
observed in any acute or subacute Hanford experimental sheep fed up to “7‘
28C,000 mac in 2 single doée. Deaths observed in experimerntal shéep d:.d not t
occur until over five months following initiation of ;131 feedj.ﬁg and was ,
attributed to systemic disease complicating the chron:-i-.c- h;y?othyroi&. state,

b.. Tissue sections from newborn Utah lambs were hot available for o :

corperison., Howsver, no increase in deaths in newborn experimental znimals =

-2

-

% was ooserve.d in any. group in which there ;was absence of definite evidence
of thyroid damage. ‘ )
7. . Although fshe skin studies will be the subject of a separats reporti,
the ;':::’.*1 lesions described‘;in_ Utah .sheep vere not obsérved in experimental

sheep, though moderate wool loss was observed in a few animals, It did not

srear until many months following loss of thyroid function., A rough wool

ol
ey

“cozt and dry skin were more consistent findings. Extensive hair loss was

m
(Al

4]

observed in some off-project control animals following high fever associate

- vith a syst‘emic disease, , . é
8. Estimates indicate-that-an average of 0.3 /;.j,c of 1}31 and 2 mc 1333 ‘

(for two ground contamination events 60_days apart) to 1 pc of 1131 2ng 7 e

- o :
of '».'33/; of dry vegetation (for one¢ ground contamination event) would be

required to cause serious thyroid damege in 120 days and 15 dzys respectively.
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B T December 30, 1953 .
MEMORANDUM

FROM: Monroe A. Holmes, .
Veterinary, Bureau States Services
Utah State Department of Health,
Salt Lake City, Utah

TO: George A, Spendlove, M.D.
~ Director of Public Health
Utah State Health Department

SUBJECT: Observations and Comments on Draft of Paul Pearson's
Final Report on Sheep Losses, Dated Decemter 1l6th,
1953.

Page 1 of Summary, Paragraph 3. This statement is too general. Although -
much of the evidence indicates radiation effescts have not been found, there
is still no conclusive evidence that w1ll completely rule out radlatlcn as
a contributing factor.

Page 2, Paragraph 6, Line 1. Lesions on sheep were observed before shearing,
although believe majority of lesions were observed after wool had been removed.

Page 3, Paragraph 9. Bone samples obtained from sheep of effected herds
cannot 1ovlcallv and/or scientifically be assumed to be the same as if such
samples were obtained from the sheep which had been actively affected, but

had died. All specimens which were obtained from the sheep in the herds -
which had been affected, or at lzast from the herds which had losseas, were
sheep actually that had the least symptoms and lesions. Sheep which had

shown pronounced symptoms with lesses of lambs had died. Such sheep had been
disposed of befcre investigating groups had done their studies.

Page 3, Last Sentence, Paragraph 9. This statement is falrl) general especially
in consxdyr’nc that range sheep are not necessarily comparable in resistance -
to well-fed and cared for experimental laborator» anlmals.

Page 4, Paragraph 12. There is no mention of the effects of radiation on
vestat*on and prevnancy

Page 5, First Line. Fatty changes in the liver were observed only in a feb
of the older cachectic ewes. These animals were not prewnant therefore,
pregnancy toxemia cou’d not enter the picture. :



page 3, Paragraph 13. These animals were not emaciated, 2ra poor in-
condition comparable to a thin person with a fat pearson. :

Page 3, Paragraph 16. There has not been surficient suppo i evidence
presented that these animals could not have been exposed to aigher radiation,
as the monitoring teams certainly did not cover the complete fall-out area.
what coverage was done was along areas of easy access and not in the more
rugged areas where the sheep were grazing, and where there were not adequate
roads and easy access was not available. .

7 v :
Page 3, Paragraph 8. Radiation experiments completed should be considered
presumptive; hence, although jndicative of possible results, they did not
parallel closely enough sxmllar conditions which could have been induced

on the open range.

Page 6, Paragraph 19. Although the induced experimental radiation of the
sheep produced similar pathological affects on the skin similar to that
observed in affected horses and cows, earlier conferring sessions produced
evidence which was recorded that such effects were not observed in sheep.

(Although the statement seems ambiguous it is due to the apparent
confusing presentation of facts, so that conclusions could not be
drawn by observers who were not sufficiently trained in the
pathological radiation results.) :

! L'

Page 6, Paragraoh 20, Second Sentence., It is stated that specimens had. been
obtalned from affected sheep. It is not known whether or not this particular
sheer was similarlv affected. It was the onlv one of several thousand
observed that had anv eV1dence of skin lesions. Such lesions mav have been
caused bv trauma. -

el

Page 7, Paragraph 21, Of the listed conditions not one chance of the word
histologically, biologically, patholegically resembling that phase, form,
manner, or condition of lesions which were observed in the Cedar City sheep. -
The lesions observed in the Cedar City sheep have not in the knowledge of

_five veterinarians and many old-time sheepmen of thirty to fifty years

experience, had ever occurred within the same manner and with the same results
as listed or mentioned in this paragraph. This is too broad, too general,
and too inclusive a statement. .

In the body of the report thers has been no mention concerning the -~
reason for the stunted lambs and their deaths, and deaths of ewes during
birth or shortly thareafter,  The main concern of the report seams to be
largely on the external body lesions and not necessarily the over-all
clinical and pathological picture. No reference has been made of the lack
of general pathological condition, although this again may be contributed N
to the fact that the sheep which were etanlned were poss1blv those which ’
had been the least affected.
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