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!STDtATE. OP Bh.1A R!'..P no.:n: TO SKIN OF JAPANE:'iE FISU.tmllEli. 

One particle of fallout troa.., the Japanese fishins ship wa1 found to 
have 1ln activity of ).l x 100 d/m/gm. on April 7th. Baaed on the 
attaaneld calculationa, the dose rat€ at th~ the or fallout was 
about 4,6oo reps/hr. One docs not know the len~th of time such 
fallout stayed in place but the follo....,5nr- t,,able m.ierrests the total 
beta rep close for varying lengths of placement based on an initial 
dose rate of hloc reps/hr. (Any contrlbut.1.on from Neptunium is 
ignored.) ~,, . . 

!JUration of Placement Approximate Rep tose "'~ 
of Fallout Material At A ""8pth of 7 !f/cm2 "" ~ 
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~n 1'e tine these <loses to past expt•r1~neos1 attention may be drawn 
~ ee sourottB of intormtion. In e~ntally induced beta 

urns on sheep at LASL(it. waa round that 2500 reps produced auperfioial 
ulceration in l3 days. &) 2$1000 reps produced ulcerations extending 
throur,hout the thickness of the epidermis. 

one of the best set.a gt experimental data is that of Morita and 
Henriques using pies( } • '!'he follmrinr infonttat'.l.on is taken froa 
t.11e1r workt 
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tl'Jhe threahold. aurrace done rt>quired to produce 
recognizable 1njur.y 1n ~· p.l.g.skin varied troa 201000-
301000 repa !or aulphur3 (0.17 :..•ev) t.o

0
1.Soo-21000 rep.1 

for Yttrt'-91 (l.S) l!ll'f'), and strontium'o (0.61. ttev)­
Yttri.Wllv (2.20 Mev) in equilibrlum. The epiderBal da-.ge 
is diroct.ly related to the doac that rt:raehes the active 
la.yen or cells which comprise fao de(!'pest. portion of the 
epiderclu. (In a UTing porc.!1){' st~t:-. ~.::rt.s is shout O.O'J 
~d. lHme U>rs while in human 3•d.n ~ ~. :L:; a:.rn\ur£d to he Q 07 
mi:Llimeter1). For th• five sets oi' l~0topas used (~;JS, 
GoOO, Ce13·1, y91, 5r90-y90), the t.:.qx.rently "ltld& variance 
in aur.faoe rep <lose actually ren'·l1ecJ i:1 a eo~o.rat1.v.ly 
curist.ant dose at a. depth o:· o.cn r.g;i eque;l to 1400 ±. )00 
nps and produced equinlent ~~'~ ·'er:~i&1 injury. 

"tii th a 1500-2000 sur.f'~e ?'€:0 d,>~;(' of •;r90-t90 the 
epidermal. injury 1tU recogm zablc oaly hy mioroscopic 
•"'Xl.Ud.m1tion orw t._, two •o~ks aft<~r f:X:XH.iur~ and rarel.J 
pe.r~illlt'"1 for JAOre than t;hi or :1 :.rH weeiai. The act.ion 
w.au revcraible with no rt ~:I.dual ;,;,h1i<n·-r:14:.1l.i Lies. 

ff';';'i t:: not ~o mch larrer rr;~ c'0llnl (2Q00..2500)1 
U1rly erythtma 1f&S !ol.lowE>d by Cji <cn18l u.:doliatJ..on 
(pooling and aheddi ng of Ula :'xorn:y h.y(:;; of the akin) and 
epilatlon. Permanent deatructi.o::. o:;' °LlH hAdr .tollicl.ea 
aud suoocious elands occurred. 

1t5urf'ace doaea ll'l02"0 than Uit::. c~: t' ;,)s.e rt3uired to 
pl"Qdnce ox.foliation (about S,ooo rep for- .-;rY -190) often 
e&Ul'IM f'pi~l necrosis with ':1r;t,rnt'Lm t'>f t.'1e entire 
U..reet area. Svmetiltias th<i dc-vt:lo; rr£'1t of the horiv CJ"Wlt 
;zzr..sk:ed the ulceration. The time of an:,~nranoe or ulcera­
tion 'ftrl.ed Widely trom 48 hours, ch:rl~.r, which mrked 
ehnngcn took placfl re:ml t~nf' :tn dN:r· punched-out ulcers 
over thfJ entire area, to ativeral rier:~n bf't!'ore the epidm"llD.l 
ntteroais wan complete which we:t'e o · ten ~skoo by the 
attached crust of u:toliated C(tlls. n 

'!be third aet of data iw lq' Knowlton C"t al. ( c) on beta burna auttered 
at :tniwetok. four men were hoapitallue with lll!Vf!N beta burns tol­
lald.ng the h&ndl1ng o! re.dioactive mat.crial. It wae est.11!a\ed that 
they rt'\CGived 3,000 - l(j)OO reps to the. out.~r surface of the n1n. 

7 ) uS .). n n... . . r t' ·-y I ,, \'. " ; l ~· p t y \C :..~,.a dAY I:>ums o ·UBn ·1.in, •·'2' .IlO'll'~.cDn, .~man ., ~1r., fl''t 
nl., ~he Journal of' tlie J\tH~rican ~:'1·<1.ic..'i] :,:;soc:lation, Vol. 141, 
So. ~' :;eptemEfl'r ~L, 1949. 
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Th•M data sugfeGt that the eatil!Jated rep dose to the *1.n of the 
Japanese tiahermen -.a ll)l"e than adequate to produce the l.eaiona 
obnrnd. It. ia to be repeated,, however, that tbeae c&l.oulationa 
an bued on the YW7 11111 tad data glflaned !'nm the spec1!1c 
act.in ty or a single fallout particle. 

rr. ~4rner 
:·r" :: :unr.J..og 
.Biophyt;ks Br. 
Biophysics nr. , .. _.. I 
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1.. l.1 x lrfJ d/m/04 on April 7 ex:trapolated to tho eth hour a!'tcr detou&Uon 
(unmed tt.mo o! rallout) by the 1.2 l.n, becomes 9.2 x iolO d/m/ga. 

AelU8 l gm 01· the fall<mt uterl.al nth &i dtm;·d.ty cf g.5 la spreac! out 
over 100 Cm-2. 'l'his produce• a th1cknes$ of 0.01 f';'GT/c~, or 40 microruJ. 

Referrlr~; to ?'ir· .4 of HDiatributod Bf-ta Jource$ !n ~1ni!"o:ritly AbSO!"btng 
J#,edia" and aairumintr f = .~ Clf1./p*, 

·~ = (O.Ol)(?)) • 0.2$ 

1f = co.001)(25) • o.rrs 

(".lhi.s u.~rnu.~s a <ktnsi ty ot 2.S for tht: fallout material.) 

tnterine thu f:raph l'1i th tr.eae parueura, the. p;:dut to::nd is O.l2J i.e., 
0.12 of th<" cquil:i.brium dose rate Will be df:-l:ivc:rt;d at a dep~'l. of tissue 
equi ve:lcn t t.. 7 mr':/ Cl!i2. 

r t -~ t.11 hour. 

•"!~istrltiu&d l1r::ta ~:.ot;rees in T~'il!foi'iili lbsorb1.nf: koo!a•1, b'J n.os.u!1 ~!. ff., 
and Qllo, n. :i., Jr., '~l)tIJrinted f'1'w: Muel~on1c.s, .July l?)C, 'tol. 7, r;;o. 1 1 
Pages Fl-25, ~ ltlf.'ust 1950, Vol. 7, r;o. 2, h1r:es 19-25. 
(!t it1 rccot;r:h~'H:J t:rnt w~ n.n oot deal!:\!.: wt,:, !J.nifoml] aboorbinf: media 
h(:re, but fl,,, erT<>r introch;ee<! will not l~vnlida · e the- c,)nclusion.) 

W:'J-18. "Operation ,::mFE~lf:Yl:;: ,. Scifl<ntirtc · 1.r"f!)ei.;:>r' m !foport, AnooJt P..2. 
~<:'.lntrol :>tur''~s ir·rfon·:<!t; it: ihf': ~nlted 't.n:r·~ an• ff! ·,:lwetok. f'&rt:l i, 
n, 'JTJ, anc' '!.. ~1e1 .. -ar . xplosiorua, l"t)l 11 


