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In letters from Jee Sa•iders he -..a~ :18M'ister.tlJ' IMflticnad. tn,. ~;..ct 

that the Stewart Brothers aN! nc., t. connncea tn•t raJ.La t.ion d..ld not kill 
the cows that died around Papoose Lruce in early June and want "I. note on 
thia which they can understa_~d, that is, one devoia of uni'amiliar technical 
tennso 

I have recently receiveQ the latest reports on the bones collected 
from that arel'l and this concludes studies of direct interest on this phaseo 
Therefore I'm attempting to write a letter wni.ch might be informative to youo 

Because I was not there at the time of thn deaths of these animals 
I must taJCe the account of the symptane of the cattle as related to me. 
Since you know cattle I have t8.icen your observations at f'ull valueo It 
seems to me that the prominent symptom~ of the affected cattle were related 
us beings A quick decline from apparent good heal th to complete collapBe 
first indicated by a disinclination to drive with the herd o The colla.p8e 
was characterized by very little struggle, stiffening of legs and neck, 
bloating and death 0 One animal in convulsion wnich was "tapped" or had 
her rumen punctured lived as did another whi~h was not pWlcturedo The 
carcasses of six dead cows in one lot and two dead cows on the lake to-
gether with circumstances such as tracj(S and displacement of earth around 
carcasses substantiate the observations of those who saw the cattle that deatn 
was sudden and from an acute cause. This much \rie know from reports IUKi it is 
here we enter the picture to try to answer· the question "were the deathB of 
these cattle directly or indirectly due to the recent atomic bomb det.onations?" 

Animals dying from radiation sickness may die during or shortly after 
radiation (in this case it would have been .minutes or hours at the JJWst after 
the bomb detonation-not dqs) and in such a. case the physiologic or patho­
logic changes are so insignificant they may not be recognizedo On the other 
hand, aniJllals US"~ally live for d~s following exposure and when they die there 
are definite changes which are apparent in their ti~sueso Al though not 
specific, these changes are characteristic of radiation sicknesso 

We were disappointed in not having an opportunity to see ;.ctually 
affected animals but had to take the material as we found i to ~·e took 
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tissues and blood !rom three or !our cows but I belieTe you are satis!ied now 
that none were related to the deaths around Papoose Lake excepting the re­
covered heifer which we slaughtered and. the bones and other materials we col­
lected !'ran the oarcasses in the vicinity of the lakeo This i3 very little 
upon which to base &1" definite opinion as you can well understand. 

However, a'@ really wor,..a over t.nat •aterial at great expense wnicn, 
however, I thi.nA was aoney well spent, not only because you deserve th& best 
an8Wer we can give you but beca1.ise it will be of basic value in the future. 

There were two ways the cattle could have been injured by radiation 
ef!ects--extenial or internal radiationo In either case radioactivity 
produces similar results insofar as it directly injures tissue cells ~hich 
produce characteristic bod;y cnanges or injury to cells which produce secondary 
effects which are manifested. 

Because this laboratory had radiated cows •ith sublethal external 
irradiation ana given internal doses of raaiation to other cattle the effects 
were know to us. Since that time we have destroyed a cow w:i th external 
radiation and have studied the changes which occurred in her tissues 0 In 
addition to this work on cows we have continued a previously initiated program 
of studies in which we used other dcrnestic animals such as the pig, sheep and 
burro. Therefore we have a number of resul t.s !"or comparison. 

'we tooic the blood and other t~ssu.es of tne slaughtered heifer, hhich 
\olas moi..:n to have recovered from an attacK similar to those animals wnich 
died around Papoose La;ce and. examined them chem.ir.9.lly and histologically 
(under the m.icros:::ope). Especial attention was ,.~id to tissues which react 
to raa.iation l'ftOre ;>rc:npt}~r tr.an ot~'"'r!' .. ~ch "'" r.ne lymphatic systemo There 
was no indication o!' raa.i.ation injury. A cnemist 1 raciiobi.oiot;ist, nemat.ologist 
and pathology tech."1.ician worKeci. hou1·s on the ::>!"eµarati.on of samples from the 
heifer alone - and of course marzy, many hours on the samp.es fur the control­
radiated anima.is t-esicies, before we reacneo th:1t cor.clusion. 

Since we knew by Geiger-Mul1er counters and meter reaaings on thA 
ground that there was rad1.0activi ty in the vicinity of Papoo~e Lake the 
radioactivity was Rctutlly measured in the differerit tissues of both the 
slaughtered heifer and the samples taKen from the c~d~vers. Soil samples, 
water samples and samples of the food plants which the animals were eating 
and in several cases sanples of food which the animals ate were ta.Ken. Most 
of the tissues had no measurable radioactivity in them. [The thyroid gland, 
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which concentrates iodine, had sufficient radioactive iodine to measure and 
it has been calculated that these anilnals received a dose of radioactive 
iodine which would/~uivalent to a dose a doctor consid~rs rfect.l,y safe to 
give human patients for an eXU1ination of thYt"Oid actJ.vity. we have pilot.ca of 
these gland.a ttnich 1e1e hcpe to sho"1 one dq l.ll aon tras"t • fec't.e<1 glanus 
for the differences can be seen by anyon11. 

In add.it.ion, · bavi.ng g00<1 llDllitoriagda-ta,ca.lauis.tions have been 
nwie on the total dose to the skin of as.ttle, Ji>wever, t.nis is of scientific 
importance only0 It can be 9een !roa as.sual observation! that the cattle re­
ceived much lees than the Alma.gordo or Trinity cattle which were burnt by the 
radioactivity OTer· the:±r ·entire dorsum and yet have remained in excellent 
health for yearso 

A certain radioactivity was found in the bones of the cattle. It 
ill of such an extremely small amount that counting procedures takes weeks. 
However, it is of scientific interest and we hope to continue in the study of 
this element !or a reason entirely apart !ran :immediate effectso 

The soil and water al though carefully analyzed, and even test fed 
to sheep, produced no reeulta which 'W<>uld indicate they contained dangerous 
radioactivity or the presence of cht;mical elements which would cause death 
by ingestion of norns.1 mnounte with food or to quench thirst. Thus we !ound 
no clues indicating radiation damage. We can find: notlling in the literature 
or in our JnOre extensive experience with other irraaiated ani.mB.18 which would 
indicate t.ha t such a group of sympto11s as you de8cri~ ~ be connected 
with death due either directly or indirectly to radi.a~ 

Although our studie• into the utter han been lellitey" and extensive 
there WU nothing to 1.Adioate tllat W&lJ the actual O&U9e Of tbe daatJlae lie 
did not observe !Uffia'ient specific am objectiw changes to allow u to 
miggr11st aey cause of deatho We say this with regre"t bu'\ no apologies tor we 
have really wonced. the material overo 

'Ae I tried to explain to you this i8 an umuMal situation for ~ 
but it is not an unusual •ituation !or ne.-Several tilllea during the liit 
20 year'Srtve been presented With the situation where daatlus oocurred in 
animals under circwut..an.cs• whioh were arlrnel7 Ull\l&al in a p&rticular 
section of t.hft world. Fortunately I was olo•r at tDe \'I..- ot. the oatbrealc8 
1n soma O&See and had sufficient materials aTailable tie be able to llaJce a 
definitiTe diagnosis. It would be too ncb to tell you of tbeae experiences 
but I'd llg to oopy a few vord.s !rOlll one report: 

-·--·--~ no! .. uemvEB 
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"Cows graze by thelllSelvea and appear fretf'ul and worriedo If driven 
sne .,,;oes forward reluctantly, holdmg bacK w~ard.s the last of the herd, has 
a peculiar gait, head and tail held high, blinles her eyes and sometimes 
appears to duck as if trying to get away from so111e one. As excitement occurs 
the syntptoms become 1W0re grave. The co" .-ill. fall aolion a.fter a severe 
1111scular spa•. Sometill1es they are ab1A to get up again after a cor.v'.li.s:. on-­
others die quickly ill .!l seve'l"9 tetanic spaM. Many die in this manner 
around water tank1' or water holes" o 

I've copied tnat section from a report I published in April 1942 
on "Grass Tetany" in range cattle. 

!bis quotation is taKen from a reoort made by two Argentine Veteri­
narians about 20 years ago: 

"Epizootic ~etanoid. Disease or' 0attle breakCs out suddenly in young 
cattle in district.s subject to flooding anG. appears to be due to some intoxi­
cationo If driven, the animal falls tc the ground and sustains contraction 
of various J11Uscle group". 

Although therEI are certai:i differences i.n these conai tions ana the 
circumstances of dea t.hs reported by you it is my opinion that the nature 
of the cause of 1eath in these cases and the deaths at ?apoose Lake are 
similiaro In otner woros, I believe that the finaings, or in some cases 
important laCK of findings, indicate that the antmals dying around Papoose 
La.tee .ii..ed !'rom causes mor~ closely a~ lieu to an intoxication than to 
rl'idi;. ticn siclme.ss. 

I've ~r-po5ef'u..Ll;;- :t< • .. n .. iot"!~ tr~ ~t."ler i.eath~ of ca--..ves and 
cattle which occurred in tne area towaras Lincoln Mines because I was told 
you are reasonably certain that the poor ran~e, .Laci< of water and se 1,ue1lae 
were responsible. Roush coats, weaK ca~ves, lceratites or even total 
blindness, '.mlscular weBJ<ness, Lcc9or:iination ana even convulsive seizures 

· are listed in the text booJCs as symptoms of vitamin-A deficiency ;mien the 
University of Utah group reported was inaicated by liver assay., This of 
course resulted frcm a general lack of good forage at the timeo 

In con cl u!Sion, rather than describe the normal and irradiated 
blood picture of the cows bloOd and compare your affected co-w to those and 
do the sane for each tissue we ex5J!!.ined in drawing our conclusions, I •ve 
tried to explain what we did ana ho~ we reached our conclusions in an 
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general way o 

tion counts, 
feel free to 
way soon and 

If you want. SPf!~i~it: 1etr.: ... s ~11..:r. ttt' ·>'".'<~ :x:n.:.r.T.s, racii11.­
Cht!a1;;•l CH:Oo ... evele ;;r ana~,/t.~.;& .... u.at.a on 60.l.~ please 
request the mo T t 1 !I ~r.t ~rt-1': P''l'J ... ; :- . -= ti'.:. t q •: ·~t! out JO·. r 
I'd~ gJ.i:W t.o t.a.o.it vv.sr lil1) :_,f :.rL.s aat.erl.a,,_ wit.Cl you. 

With kindest personal regards. 

BFT:f 

·- J 

Sincerely yours, 

- _,. ____ _ 
Bernard F o '!'rum 

Lieutenc..nt Colonel, Veterinary Corps 
United Sta tee Anq 


