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have 67 por ceont; and at 140 miloes, ws huwve sonsthing on thz

At 140 miles, we kove 4.4 par ceant and 18,7, The cno suspicion

that we have here with the 13,7 and 4.4, th? point of coatact
witha soii bafore ve 4id onyihing wita it, V2 will anve o

4

checlk this, and w2 have eupsrilments in progress ca 1t
Incidentally, to chew how roceatly this data is, our

teans are just ccming in off the field, the lust group oi thea,

this Iriday, so we have had no chaace o evaluate this material,

Ve will chizelr and sc2 wasthor the time facter cntors into this
by a possible reaction with the soll in P”1d1L$ ihe dificrence
between these {wo; in ciher vovrds, fixing it so it is not avall-
able Ly our solubility studics.

In the lacoratery, ia ordar 1o answsr these problems
that we observe in the field, w2 have a group, and w2 have de-
cldaza to éivide it arvitrarily becavse of the nociure of the
provicis into a soil p-bntu section, a m2tabolic history sce-
tion, aand thken vwe haye cur blolo*ic 1i21d suvxrvey section.

In the scil plont work, we hove adonitad the phailcsophy

that if we study this problem from th2 sam2 peiat of view that
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2 1he regls to thoe forvontion of the ooil,

L% g . . -] PTmeg ALY ' et gy ey e} 2N Y = 2.9, 2
Bera we enn comsidse the parenl moiswlcl waish in this
r 2 P —n w1rmign Y 2% Ta a Ea B J PN 1 n
as@ Do our HUrHCSGS VLl Do tho tali-gut particloes, i
-y . .. 4. b I Ed KW 3 3 - 1 -~ 2 SN 3
coursa, we nave the clinntic foetor, princinally rainfaill, ond

< Yooy PORRY I L EIR R - T Bty 2. - .
w3 havd the good 024 fneiey of 1imo, and, of courea, tonageanhy

again applies oaly vhen o ard considaring <o toerenia.

Ve have had vorl going o in tho organle natier prod-
lem, 2and asswaing that vwo have gonz throush o stoze hare so that
we have antered into 1o cioyr dztuare of soil--in other wovds,

the Fall-outi pazitlele hos Looa brolen dovnm ond it haz entered
in Fin2lly isnto the clay and can then be considerad as part

of the clay ccmplexlon and a soll solutien ralaticnship,

 We then have wad the isotepe strontivn soriousliy--
SRk, C=, C3, RU, and VY--and growzrg plants ¢can thoze things vadeh

14

includo the crops, let us say, sush as barley, radish and string-
cans to gec what the uzitcio might bo f2om ench of these lso-

topes,

Now,'the indepondent solls wsed ars 15038 vwiiich hove
a definite clay typo. In ench cenzo of crowns, ve Tound that

strontiun was tba only oa2 w2 had to woryry anont initially. So,
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DR, LARSO: Vo 2o now vziay o tonnits to moline conl

D2, DUIAN: 1 em osure thore will Lo &a cploriuniiy (o

‘e - - , . = ey ey Taae® T A1a S nale
aslk Do, Largsoa nord cuostioans loator, bur I thiank vwe had botior

- o mp A an o Ve oy -3 B N T Tex o Ve L Tt Y
uy noit sZaoaizow, Dr, Lindbory, Lo alno fron thoe

in eninnis,

" ATy YT e . ~em e L don oY
DR, LINDZERG: Dy, Izrson has successfully contoninated

AN N .y . a2 P W -~ . FLCEC I8
the euvironnont and Zlven vs gom2 i2oa o0F tho naturs of (io

. S g2 b ] A K e S Fe 2w
centaminaticn, YForhans thoe lexical place 1o »icl vp ia to iry

to answaer the quastion, “ihat iz the biolozicnl gsignificnvies of
this coantamination? Vhat doss it mean os far as the plantis
gnd aninals arz coaceracd vhich axe 1living in these cavironneats?®
Tirst, ve could cummarize ithe Alomagordo woriz by caying
that the curveys pointed out that £all-cut did exist., Sccondly,
that fall-out was exteasive, I1 reached as far as, at least, 100
nilcs, vadich ds  as far as the worl at tho Alanagoarido. The
rodionctive naterial was metavolized by nlonts and aniueals,; and,
chixrdly, there was som2 irndicaticon that tho availadbility of
this materdal chazged with timo, That is, in the 1947 suvvoy,

varicus levels oi centonination were maasured in or on ploant-liis

(0]

and animals, and in 1580, that survey indicated that thers vas
this amount of contonmination that had increascd., Thosg worse very

low levels. In FJact, our aceouatiny methods vere gusstionable,
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the Cogpee of residunl contnuination o rozlidunl nareleulorly io

a2,

tho aveas vhich vo dcelided to study ia 19824,

In 1082, v2 establicshod eono areon vp hors, and aungther
o B . -~ 1 - 1 - N Y
ona hzro (Andieatinsg); anocher ong horo and ancthor onz kers,
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intersectlng transsceceis, and along thess transsoceis we plotied
oy o Tt - - > - -y < V- <« e

tho perennial spacics 0% plants that wore thove. Yo ran trorx

In this vallzay to the noxih, the predoninant associ-

ation is salt vicod, atroplexn, ol wiich thor: are two spscies,
There is tho atroplenx folia that toicratos hoovy soll and cozcurs

cdovn hexo in <he dry area, At"oplcx conncsceense is anothar salt
bush which teonds to cccur up hore nmore on.the reoiky slorses. As
you got up into the nmouantaia ranges, yosu bazin to run into arta-
rnecia, the sage and tho pinyean pine and the jualper, Ve have a
great varicty of habitats, and thoy are quite sharply defined.,
You can look at a topozravhy sheot and you can tell wiaat sp2eics
will cccur on this sids of the line and this side of tho line,
It is a geod place for ccolezicnl studics.

Thero are jushua troes, yucsha folliange. At the pre-
seat tim2, thoy are oaly found con the base o the high dosert

ranzes to recelve sconmething 1iko clzht to ton inchz3 of rainfall
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bezin to wondor if this axrea in hove (ludicating) would not L2

year,so in 1934, w2 tried to ro-osiablish orx tricd {to find the

nid-linz of fall-sut rcsulting from on2 ¢f ithe cdotonatlons, as

fote

it was indicated by zes

othar vords, a falli-gut generally wont in an easterly direction,

vas., Again, w9 had to use very delicate survey mathods in ord
to picik up thic rodiation., In cach of these leocalities we nisht
try to groaph it to sone exteant.

A% four miics, at about 12, €0 and 140 milcs, vo
téok sanples of the surfacoe soll of the predeninant spascies of
plants and of the nativz anirals, concentrating on the jack
ravbit arnd kangaroo rat. We wore able to sample protiy much
similar‘environments. The residual contamination on the soil
dropped vory sharply with distance at four milos, which is
actunlly within the proving ground itselfi--in fact, on tho
edze of som2 o the target arca., Tiae contomination was 20
microcurices per square foot. At 12 miles out, it was down to

obout 6,6 micrccurlos por squaro foot. Incidzanially, this 12



7~

miles 45 51111 on the bordinx of tho vrovinz grouwnd Liools,
At 80 nilcs, tho contamluniiocn vas dowm to .94 nicyro-
| : A CIRS . .
curies por seuare Icot,and at 140, i€ wis 00,

)

In graphing, you vould fingd that tLe contouination

- Eey e o R} B ol . Ked - ]
vourld dron very quichkly. Vo notlces in 2ll ol the virgin or
mictrshoad aroas tho coniomlpotion oo 1imited €2 tho suriasn

ineh of soil, In on2 o U0 placss, vz were Jortunate lﬂ n2ias
ebkle to ccld acress ceuliivated fields bt wars closse to thl
nid-1linc, In this caso, wo found that 1he surlace contzunination
was not as hish, bunt the czuntaninaticon vas distributed, as you
hroushr the eultivated aron, I you txiced to
nake ihe corractions and account Ior thoe tolal activity Jow tho
activity covered by a scuare fcot of coil, ve f£ind the tota con-
tamination is very sinilar, Xa a cualtivated sitrvation, this was

being mized in and bzing boouzht dowa nosre aveiladle to the

rcots.,

Th2 plant spzeiecs that we campled vere atroplexn, for
cn2, chrysanthemua, whiech Is a coaposito, for another, oand
laria. Thero were a {fow othey snscies throwm in also, DLven
thourzh the total rosidual contaminatlon droprod very sharply,
tho level of contomination~-this is rot to the same s0ll but
just to shiow tho relative slopes--the activiiy was, at the nest,
three tines géeater than the baclhkzround datz va had eostaplishzd

in 1531--0gain, vory, very low.

In sanpling jack rabbiis anﬂ Znacorso rats, wo fing
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that tho toial koldy vurdon throushiont this catire range wvas oico

- . LIS PR Ve iy A P B L ey S .
Doro was som2ining that wng rathor intewosiing

t0 vs bacauso uiile vz had our contanlnotion Croppiang off vony
rapidly, total body duzdon of he anintls vas falrly steady
throvshout the same arzca., As o naticer of fact, thoro is a2 ton-

-~

dency for it to increnss in digtance Zoxr totnal kody buzxdens.

%)

Exprozeod as total bkody cuvders, it is a little hoard to prove

Cux previous work had shown that radic stontium was
the cue wita vahlch we ware prinarlly coancornad, Tortunatoly
for us-~unforitvaniely, poraans, in the larguage--cirontiun-20

Y

hag a very lonz life, and w2 can uso it as a tracor instoad of

W
=Y

in tho persistence of this coantaminztion in any particular en-
vivounent,

Vio know that strontiun is also prinarily dopesited
in the bon2,

I we express the activity in the animalg, instead

of in terizs of tctal body burden, but rathor in torms of stron-

o+
| &
£
|

wer gram of bond, w2 cou2 acrass a fisure something lile
this (chalz demonstration), There ave theso conversion faciors.,
You con seoz that 47 is not much in terins of a nicrocurie,

which is sonswhore arsund the body burdens pornissible of hunans,

b

but it is still vexy deteciable, At 60 niles out, the contazin-

2tion of 1hc bone was running about C0 DFXM; at 140 niles ount,

cF
£
=3
e}
O

it reachos about 1756, a dofianite incrzase of dis



0Z thiz, if wa 12io thoe chznlenl doteraiantions os
to vhat portions are radio strontiuvn, bLut of this toial actilvity,
Ll 4

we havo 25 DUl in four nilos; 37 ot 0L ond 64 at 142, This ezalo

ndicates chat

p.e.

the rodlo sisutiua lucrcases at distancos, 140
niles ocut iz as f2r o3 we would vwork, It is & part ol our pro-
gran, and ve intend 1o £0 out o3 £or as 850 milices, Af neclIIary,
following this last corizs, o sce Just how for ocut this rela-
tionship will hgld. Coritalnly it indicoices in terus or the
availlability of the kronh rezidue that we cannot Jjudse this in

terns of nater

2

S . - 4 e -yt - - E . e
eaCings aleaR or just cnviropmcnial coatonina-

tlon. Vi aro cdealinz with gono Zreactica ¢ ths toial fall-out

that is not dicitributed in this mann ut i disgtribnted rathor

uniformly over a rathor large area. This suzgests the smnller

particle sizes which will tend 1o ba corriced Furthor and tond

3 . s
10 sugozest

iq

to diffuse a litile furthsr, Prelininary daia soon
that this relationshipy holds,

It is not canouzn to go out in an avea and cay this
is how nueh activity is there, It has to be interpreted os to
wvhat it-moons or viyy it 1s there., Sonstinmos vihy it is thove is
scnetines eagsicer than vhat 1t moans,

At UCLA, w2 have nore or less brelen our work dowm
into the phcnomenolcgy of vhat are the iactors of different
fall-out:distributions valich are the things Dr, Lorson has just
discussed, and then vahat is taz biclozlcal sizanificance of it,

Ve have to have the tvo bits oZ data in order to got a prorer



proopastivo of thils goutoninatlon

-

< T T S - 3. . KR I o Y gnen. o -
in teyiag to enplain vhy the boly burisa of radlo

LY,

(N ey e cvy & ) LSRR T . -y Ta prvey - .n
stroativn o vhat 4t i9 alonp thoze aroas, w9 have

oo, o PR o h B N 2% 08 oY e -
tho lakoxotory data viaich Iindicates thot radio sircoutlun is
3 o - - 7 e . -
motabolived very sinilorly to caleium, aand hnowd the stron-
tiwn-c2lclum vatio ¢f dist for ony partlcunlar animnl, you can

& ~y T ooy Py Ty Py " il
1S vorln s dzno primawily by D, laclRonald of

N b} £-1 PN N Ha e o - - o’ Y - ] . T - - - ot
to chow that tho strontids g o the bona o the calciunm i o

bone and os tho st?oetiuA in the bounz I3 to tho caledun in tha
plant, Ca cxporincntal dicts, this valunn cznza out to & nstin

for any particular spaclizs ond this ecuntont has toon called a
-~ - - o OO o Ty 2 PPN - B4 - 3 9
bone rotention factor., This ig a blt promature, Ve are still

worizinz oa it, but it is a voriiing schomo so far. If vo deo-

ternmine thio stabl lim--not tho radio strontium Lut the

0
[44]
[
i
[ ]
i
d.

otable six on*iLn--w“J calelivm In the plzanis that we acsue

(0

these aninals eat, end thon determinzg the stable stontiunm and

gtable calelun in thedr bonuz, w2 como out with a boag roitonticon

St

factior that is in geed amreencat with our laboratory data. In

othor words, the boas rotontlion factor for the vhite rat, the

Dutch rat and the jack robblt como out to vory gooid agresaent.
For the whits rat, I b2licve 1t cams ocut to .22

) - - ] - » » g~ - Y EN - ] -~ ‘e
foyr tha Dutceh rat, it was .2, ond using ocur observed data fron

th2 fl2l1d, the value comcs out to .19 Zor th2 jacik rabbit., 12



ve say thnt .2 ic a good bBone retontlea factor, and wo hnow the
emount of rodio sirontiva thet 1o in €ho dict, and vwe know iho

- JOR e KR n
amsunt 0% ¢alcivn and tho amnountts o=

p.

e able to prodict vhat tho body buxden will be in aay spoclas
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of animals, and this vorlks cut i
toninatlien vo howenensured on th2 plant ot leoact G0 gpow ec2nt of

it is aveilable., Accordinz to the figures that Dy, Larson just

In ceneluslion, we could say that our efferts in tls

Tield havoizon dirceizd toward deteornining that tyre of contan-

o

did it get there, waat are the factors that govern distribution?

€3

Toird, vihat is the biolezical significance? And, fourth, 12 it

is biclogically sisnificant, vhat con vwe do akout the contanmin-

atl 9;1?

We have genszally cutlined viai our fisld progran has
been and will continus to be,
Du. DITEIAY: Dr. Lindkerz's paper is now opan for

discussion,

TRCN T FiCl Teking your samples of your plants

.b

for this study, how do you Co this? How much materizl do you
take? How do you datermine vhat is o ronrescntative cample?

DR, LIIDRTRG: Ve triod to taliz that part oZ tho plant

C.
T’
(%)
4
[ 33
o
<
O
s
(A

walel wo eaton by the animal, In thig case of tho

kangarcs rat, w2 sStuy pretty much to tho soed plsnkion on
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these brush arcas are lecated indiv

»

island, %he disitrvibution of the aninmnlis on the igiand is
governcd muinly by the plant czmmwmalty in vailceh taey live, Taozo
plant coomunities ave geosslands, maticd arecas of birush and no
treoos are fouad on the isload,

¢ nzin grass is Lentocnlis, Chloris
? ?
? "’

- -~ “ Pt ~ .
burs Canshirnts, and ia betussa

% P4 ™ m A game O
and the cono fron Dristales oo

these gyovw icolated plants oy groups of plants such as triumplholin
- &

turted areas or in sand arens and csyacially in digiturbad areas
vhere paving has occurrsd, In thIse avens, the norning gloxy
and tihe triuupheta, cone of the vines vhich grows £lat oan the
ground, covers the crea to such a degres that you cannot walk
throuzh the area at all,

The third area countains a boach mozaolia., In b2twezen

<

dunl elunmns o3 sage ¢r bunch

[RS

goass.  Several man-nals structures have altsered the native con-
ditions of the island—;airglane landing sirips, concrete floors
for temporary buildinzs, itresnchos, roads, ete. All of the co-
ceanut trees wore bulldozed oif.

The rats, for ths most part, live in the grassland
areas aﬁd, to 2 lessey dezree, in thoe brush area, These rats
belonz to a group vialch supsosedly, originally, nigrated fron
the Colebes, in from the Iavaldan Islands, This spocies tends
to break up into insuliar o atoll grouss. The fact that thz groun

¢ocs break vp 1s indicoved by the fact that thore 2r2 at least
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The opocnings of the burrouws ore wually conca waldsr clunps el

: - . N P ey ) PN |~ 1 -

buach g£ross or oagd. Csceasicanlly they aro found uvador koands,
- .o eyt or mraa Yy ] . 2 s e - ot L

rocins, slobn of couexois or rusble., Is &1l caoos, will-mawicd

e oy o e Ve e - - Vy - K - 3% - as
runs extend Loiwesn th2 oncnlngs to the Luryows.

. S . - gy FR) s
In the cooco ¢f dziscervrns oz buncl grass, tho runs
VALYl seinnlliy burrow thzstch tho Dunch grass. The hurrovrs are

vcun2lly shallow, & to 12 inchios in depth, Althocugh they nay 09

of on2ninzs over o single nent is voually tvo o fiveo in nunbor.,
- - - - o T Y - oty Y g ol £
Ho observatlons have bsoan wadz in this situly on the

nunbsy of litters por yeoar p2@ femnle cince i{ vould invold

G

)

keeping the fonmales in capntivitiy, nor on th2 lenzih of gostation

[ 8
%}
(A
(]
13-)
l'“
|p..4
O
N
©
~
)
cr
#]

pari
-t g

P
izd gspoeies,

fut

In other spoeiss as voll oz clo3ely al
the gestation paviod is approximately 22 days. Since we Lknow
cent, thero should be on the average § litiers por year par fe-

nmale, Brecdirs is continuous throvzhout thz year alihoush thers

a )

is a greater tendency Ifor an increase in rnumbor of femnles proj-
nant during the sumasrtiine., Coatyrary to the conditions for nore
rodents in populations stiudied for ccolozleal roasons, this has

no ectoparasites~-has caly tvo ondoparasitcs scon thusg fax

these ave tapoworns ond hookivoniis.
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: ; : E Kd .
aticn of this eolony fvon rats oL otace

~3
s
O
(o
0
9]
] )

4 - P &4 - ] +4 . o
islonds as far as w2 cnn t2ll 1o conmnlove; valeh malkos 4t
o . * - . Eal & e FplP « ey Bl - I A Loak 29PE
vother nico populatlien of aniswlds Zor sindy 63 thls vyrn2. The
) bl ooy o ) <+ B b4 3 . - - Lala e - 3
clcsest ioland to the couth of this island is abosut 1300 Zoot,

vhich shoulild rnot kzen 420 much trouble for 2 rat, cxncont fov the

4 L A, g 2 . N EA POV D S e $Noon B -
fact that since 1t iz on the costorn oize of the oioll, thoere
N - R - g - B a4 ey a4t s, o 2 vy vy T .

is 2 continuous flovw of viater cver the weoi, It vories Iron

ong to tvo-and-n-~half por sezond oand fron clix-and-a-halsl o o
feet. Hovevey, I do not thinlk the riis could owim in thot
curront, Vo have never sceon o ¥nt during sin yaora of work in
the arca in the water, Vo just anover goz thca in tho watoer,

The clozest isliond to the noxin is abont 6,030 feet,

no danger of ‘m$1"futu0n iroa thara,.

There is a nzthed by vhich theo rats froa othor
islands could get into th2 islzad, and this is by beat teavel.
Boats poricdically dock or lond at the 1sland, aand it is con-
celvable that rats csuld come in on the boats., However, since
the rat I1s ratus cixcellionce, a ficld rat, w2 have nover seen
ong on any of the boaits. I do not think that the fleld rat is
gettiné into the island in thot manner, Howsvor, vwa do have ovi-
dence that the o0ld vorld rats coue in on the sh;ﬁs vith thz2 sup-

plics zad equipment from the Statos, and thers would bz a chance

Hovever, sinc2 {ho cld viorld rois are difisraat in aypoarancs,



ond tne fact that wa have ngt cc2n an old vworldd rat on the is-
land, indicatns o n2 thot i it has cceurasgd, 1t has only
occurrad with cn2 cogciich at a tine o thot ths roprolucilon
was not possible.

Ir goneral, the stuedy of the effeces of alicring the
‘en"'“ menial conditions with tho tost prozran can be divided
into thzoz parts., This is the cficet of prelininory constructlom
escozliated with the w2oanous tezt and the cffects of the weapons
thenmselves and the effceis of the preliwinsry construction in
nodifying the effcets cof. the voanonas,

Tha constrheti;; piasas that affect the plant popu-
lation cf thz2 island are rainly those of the grading of lavgsse

?

arens, Vaere large arcas havo bzon grodad, a lash avea of grocs
cceurs oscept in the instances vhero thore has ka2za paving, In
that type, matted growing takes place. The building ol trenches
and dikes and bounds and mouvnds throushout the island also has

an eficct upon the plant communities,

th2 edge oﬁ sla

[&)

gras nd, the grossi

over in the treanches aprd in

the e2ze of the nat area,

the mat talk
nan-nade structures ciuding tronche

reascn that this has an eZfcct, this

next in the flat gracs

naxinum of 24 inchos

nds,

In the caso of wou

ths nounds,

land area and burro

in these mounds vihsxre grassl

Vhero thay are built on

ﬁ‘v,
Codd

type of environment t

Vha2ore they are built on

03 over on tho mound, The
e3, dikes, bunker that
rat usually builds iis

w3 into the ground at a

~ M

—

d



cnvircnnzat hao talzon ovor, the zoits burrovw hozizsatnlly ifato tho
boaniz or into th2 mound, and tho h:rrqv: tend to Lo much doopnnr

in this cooeo, Thoy will oo oo foy op four fost in dopth, 4
think tho main reoson for this io thot the =011 ol the nouads is
puth solfter than the ooll of the grossload ginsg it has baos
leozon2d vy o9 thoy cnn burrdoy ints it move ensily,

Anoiher offcet nny k2 in the grasslonds, Tho onzalags
to the Purcots n;wavs cpon under & bush o under 2 clunp of oraso;
vihorcas the opoaing to €22 burrevs in the size of the banls are
ummally_uzcov; ad.

Theo ovision ¢f artifiiciol nosting in burrow arons
iz anotheyr efifset of prolininary coastructisn, AT Jirst sight,
it appaars Lo Bo a lizht elieet, clihouzh in the swrvival of the

pesulatlon it
ing arcas are

entor into tho

ratoly eisat

-% i

.
Lo

of con, t

b

e Qopth of th

) W

punslh

~
(23

nt in ti
causg you can

sc2 as high a

nunber of rats

itho entizre co

Thi

is 1livinz of

poLLbly is o pajor eifcct. The axtificlal rost-
nrovided for tho mosst part by cable tranelis vilich
ingtrunoat bunlizrs., These tunazls ave appronl-
inches in dicnmator. Y do rot Lnow the full length
it is considerable, They a2 under tha ground £yon

Test to eizht fcat.

rea
nese

SC2 100 on2

s 15 in cn9 banlkor, Novever,

<}

is fairly 1limitdd with rolaticn to theo

lony.

tae »ats in tho czble tuanzls mizght
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greatest cfifzets upon tha colony.

-~

InQividunls dircetly cumpzzod to e nuslear wadintlon

of cene of those devicoes did not svevive, iiony of thom vho vore
exposed suiferad sccond- and thivd-dazroes burns irom the thernnl
radinticon. In rany instancas, thae burns woro o the beacs.

The resideal nveloar adiations were very high, Ani-

2d 1othal dozes

vy

aals above the greund would have racsived acesopt

dvzinz the {irst hours, and thozo b2low would reccolve sub-loihn

- . ~ £ v % -y 2 - o g A 2 .
lcvols., Cver o prriod of wiadlis, wracticenlly 21l of thom above

ground and proctically ail of (a9 rats L2low groung rocoivad
lothal deses. The vois in most of thoze casos were prolably
subjected to greater radiation than thot indicated Ivonm ihe
ganma radintion that I Just spohko of, and this was dve to the
¥ °*1n“con of radleoactiive material into the bunlkzrs by ko
torrential rains that follownd,

The initial nuclear radiation 2s contrast ed to the
residunl radiatlon is that of garma radiation put outl by the
detonation, we ficur2, within the first minute, «lthouzh this
is not 2acituzlily the cas2 but it is a conveanieat mzthed of
separating the rosidual fronm the inmediate, and then the othe

inmediate nuzlear roding is that of noutrons., Som2 detona-
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residual yadiation and th2rmal buwns thoatchonld kove dscimoind
tho populatioa cochr time, Ia addition, it has bzcen cxposed to

) . Pyt - i Yoyt - <

levels of radiation vhich should have cawvsed the mariiod gonotic
o - KN - o~ e X . R L2 e . 21

cifects, and 1 fully exnoct to find geastlc eilcets and recuc-

J 3 - LN s N RO NI, B IR K PNy ) PR
tion in tihz over-nll plizbility of the »ots as a vhole, but i

Th2 pregnonsy rate er fvoguoeacy is about 13,8 paz ceat,
In two othayr oxzcics, it ruvas 18 pzr ceat, and in the other in-

L)

. -n ¢ - ] [ gl - ~ea - - -
stonee, 22 por cent., The averoze nunzer of cnbryoes por

-
{t

Ltter

vas four, in this case; Iin tvo othor clozely related r“ccs,

the avorage numbor vas 4.2, and I beiizve 3.7 and 3.8, The sex
ratio do not vary from a Ii- ratlo, and excaepnt for tiiose
individuals talen ghortiy alter d2tonation, all individuals

v ’

exzanined by our peonle have appzarcd to be ia g@éd phvsical con-
dition, =2nd we judged the physical coandltiion LY the condltloa
oi the fur and cyoes, length-weisht ratio, fat deposition and

the activity of the agimal.
. In addition to this, the main coleony has, as 0f now,

acteally beea continually expanding, Thay are baginning to

tak

]

over gzass areas in walch they were not‘found before, 1
think this effect 1s due to the ponul rtion pressure in the pre-
sent colony arex with a rcluced amount of Zood; althouzh a2 goodly
anount of fat was found in tle rgfs, there was no instance wagro
w2 Iound evideace o degenaration, .All cmbrycs examinesd anozarad

normal, It boils down to the fact that vou cannot find any effect
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environnsnt,’
Ve have literniuro on it 1f vou awxg interosted in it., ¥t
tohos about four moaths for us o got all of your cliaranses

and paver work inlkon cors of beforo you go. Ve iy you out

bde
4

cxisticenl pant of it is vory good., Tha fozd

(8

ot
ey
€
g
W
fan)
o3
[
b
£y
Q
[

exc2llont. There are Iine places to live out thoro for abtoul
o dollizcy oand a2 half o day. Uzrite to tho Division of Bilolozy and
ﬁei. ing and eupre a dozire to o out there and indicate whot
you would 1lilke to do., Ve have sct tentatively a twos-mdath
poried as & nindnwa, It involves qulte a bit of papar work,
clcorancs proosedures, and s0 forth, to got you to oo cut thewe,
¥e do not char"ﬁ aaything for you 1o vork at the laboratory.
It is absolutely fresz,

At the preseat time, Dr, Hiatt, of tihe University of
Howail, manoges thb lakoratory io* us, I¢ you are intcrosted
in it,.writc to us and we will scend you dotails on it.

(A shoxrt recess ﬁas talen,)

DR. DUCHALL: Will thg neeting please come to ordsr,

fhe next paper will be given by Dr, Tdward Held of th2
Unlversity of Vashinztion, laboratory of Applied Fisherles.,

DR, HELD: I am not going to ke able to discuss any of‘the

specifiic lovels of activity, some of the spocific isotornss thot
kave bocen involved in oomo of our vwork at Eniwetok in thz past
year, but what I want o try to do is give you tholzoad picturs

of vhat we are dolng, the areas of siudy that wa are hittinz o



irdicate some of the probloms that can b profitadbly situdicd
in this area, and also sono of the probloms that can Lo siudicd,

making use of the fact that the area is contaninated with radlo-

active materiale-in othor words, uzing these radioactive matorinl:

&

2
o
O
Q
{2
1o
=]
w3
4
2
©Q
{1
=]
02
(.L
®
x
O
<}

gment of matericlic in the lazoon and |

Cur princinel objectives have beea to determinz the degres

to vhich pariicular pliants and aninzls concoantrate ths radlo-

%y

accive materials or Lo vhich thay o C'uuwgigitcd angd the
ratuce of such cont i;ﬁtion thot is, vhzthor 1t is sinnly 2
suriace contaninzation, or whother 1t Is materisnl that has
actrally bezn notobolized and whieh is contaired in the tissuves,

Assoclated with these o juctives, va also would like to
deternine the lwmmediate scurce or the sourcos of the radio-
activity to the varicus organisms; that is, ére thoy gotting
the materialhfrcm virat they eat, or are they getting it directly
{rcm the water.

&s far as tho fish arce coacorancd and mest of the inverie-
brates, the mztter of gettiing it from thé wvator is probably of
inportanco only during the very short poerled after the initial
contamnination.

Anotasr objectivo is to deternine what’the redistribution
of the fadioactivity iz as time gocs by in the lagocon., - - —

Then, finally, son2 liuited studics cn roropulation, ro-

invasiocn of arceas that have beon degcinated,



(4]
[ &N
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P said w3 eoncontraied most o©f ony vorl
and wa Turihor coaccniratod our erffort thowr2 ia o gection of
recf near tho north end of tho atoll ualeh Iz wmoughly thros milos
lony and cne nile wids, Thorve are four islands in this scction
of roei with o total area of oboutl &0 cguare niles,

In this bLeoad oron valsrs w2 have nnds collecticns and

. - -
3

otservntions, w2 furiticr linmited ourvscelives for tho princinal

\D

somnling prozran to radicoctivity doterninaticens to one isiand

- [N ]

- ., - - - - ”» S . - A
ané the ipmsdiately surrovnding yeef. This isiand hos an arco

\)
i

e
o
e
s
ol
[63]
[}
5]
(A
tae
g
(3

of atout 15 ceres, and thze widih of thoe rea:

Unfortunately, I cann t show you the photographs, but X

“would like to diagram bricfly coan thz blaeckboard the browd zones

o

this ds a geod area as Iay as proxiniiy fo the tost site, and
also Lore w2 have reprasented nost ol thé major 1lifc zonss that
are fcund in the Atoll, This is ﬁot rug oz any glven szetion
cf reef in the Atoll,

fiyst pﬁ all, w2 will start at thz sea and at the reaf,
nargin en the seavnyrd side vhere we have the grooved area., I
believe Dr, Odun, this afternoon, willl chow a protozrarh. A%
this 1lip, we have the so-cazlled Lithethambian Ridze., The ﬁiégc
is not too pronincat in this aresa, but it dodinitely is dis-
tinguishable as a very slizht rise. The Lithothambian Rildse

is made up of coral algne, corzl lithivm prinzinally, and it is



I 4
gencrally considored oo ono of the arens of nos

and ecncanitntion. Just insido this »idge i3 a @

3% razid grouth

‘ . 4 SR D S 2 (Yt R T 4 g mmnn e
area, It sruns alout 200 Zeoot dn widih aud it iz o pavement,

a solid pavenmouni. It is houcyesabed uaderncath
(indilcating) but in 2 rc2f not for awny won? of
areas breakz threash so that you have molzs holes

that yeu find aaly theze forns whdch are copabl

e - e - .Y PR > 8o miate op? N e Se ey
thsgselqu vozy therounshly agalust tha battoring

- -y . o . mprn g o - A -~y
Fou havo cencrusiling Isrws of coral and you have

. ’ . noa ny g~ st ale Ta
clams and son2 of th2 oo urchins vihich hang on

- H » P P, Lo S
In soxe avcas, an arca he size of this ia

- L. « 8 ~al. - Y [ o
counted 2s many as 80 sea vrehins vhore theore was

nunkor oi f£ish for thaa to hang on, oo it geeos

A3 we pove alonag here (indicht4¥¢) vaieh 3
wide, we vrun into a bhoulder area, Thiz boulder
scaovhat over the gaacral re2af svrioco so that
at very low tida. V2 have vot mado any studics
It is way out on the rzef in the Island, and it
cult to get to, and it is rot a particularly ri
point of view,

Just insidz, wo have vhat has bz2za called
zone. Thils aredx even a2t low tidz, whiczh,is cov

fest of water--you hove a rich growih of cora

and nont howre

1. )
ey l‘":‘.f’.g GV a3y

in this ayr2a.

is very diffi-

ch aroa from our

a coral alza®

e=ad with 2t ~

a - «yaen \*A 'Q“"
1;.. “3 PER AR IR R



? Zfish.

I nenlocted to neatlon that cvon out in this azea, tho
tido is not too icw. You have lazge SCQOBla of fish going over
thnt flat, cven scn2tinos vhea the tide is so low the fins of
the fish awxe cunnosed.

Just irside this coxnl 2iz21, it is net a2 shorn grads, but
it prades dowva into vihat has bzen called a boat passage, inter-
reaf deproession--vorious terns lilz that--zud we call it & boaw
paésage probably bacouse w2 uss it as such withoosur rubder boav,
This can b2 thwought of as simply a rore luvuiiant growilh ol
coral thon this coral aizxl zene, Iven at the lovwssit tide, thor
will te placss that run eignt fecet dzen., Irn some arsas, you get
hush coxral kedge 25 feet in Qimmeter., You have lorze nuntars of
fish here, and on ozeasion we hove secun larsge numbzrs of frid
hanzing in this area.

To sav srac here, I oam going to draw in an igsiand.
Relatively speoaking, this would be a much greater distance, say,
the distance Iroa the s and to this point {(indicoting) would
bz arcund 1,000 to 1500 fcet, and the %ok tal distance here
(indicating) as I nentioued bafore, one to one and a quarier
niles.

In choésinv curr sites for collceiions, it is not practical,
esps ially wben you have to get lnto areas vhore you cannot stay
very long, to attenpt to gol out to all of these varions zonazs,

PE

so we have done the nexnt best thirn:
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syoston vas 1o run hydwerrazhic giotlons ovory 18D nilcs

. o ey -ty eyr - .~ e sz . A ~ 2 -9 oy
apnroxinatoly vinsro w2 éronszd 12 Zanson botitlea to a pomlinsa
AN At P P T Vo amiteme o emn .y b .y M [ X8
Aepels of G080 moters, In baotuson, w2 voed a shalilow Tost wiin
3 A -
four ko 3 very howy on tha hald hour, in botwazea, wo took
angepe™ - «l <& LAY o Py - T 3
o curiace sannle ol vator. THos2 poamplos vard maasuyed aboard
(3
b2 4 k3% ary =T -2 B Y ~V S <--"-"~«) L 1 o 2. Yoz o —;3
SALD DY & YAl SiNpnle CRICI €Oy, LAXS VAD NOT aqQuinedd

radio technlgue, ktut we could periorn this as we veat along.

”

.- R N 2 4 o e, o P o ) 1 PO P, I P 3 -t
Cuy rouis was prodicated senzvhnt by cur Jindings in connzciionn
-y de . . s rn o - gen . -
with the cort stroans, and 20 on, Inproaimately, vue continuzd
s 3 s - - PSR - - Semarn =T
on Cotm nvajlelin for alout four dogrsis and can? up by trusk

L]

past tho Izzlanns dowa to Hindanou, tho fanlrly

~
¢}
oy
by
0
Y
4
o
t

lindarou, and over to licw Cuinsa up alenz the Phillippine Coast

o

Ly

into Ckinawva, and frza Chinavo iato the Chian Soa out just Lzlow
Eyusu and back into Japan,

On the return trip from Tokyo to San TFrancisco, we could
not follovw tais sams prozram, but we did'take suriace sanples
every four heours on ¢he return journey. Rather remarkably, w2

fcund tho levels of activity about in tho rang2 vwhlch wo ex-

peeted, I would say that an average actlvity nmizgiht be in the

naizhborliocd, srzalking of the surface now, of 40 to &) disintegyra-

tions per ninute por liter of water. It is of intexost to note
that this compares with 600 disintozrations per mipute dus to
potassiun~--I reoan the normal poicssium in sea water--so the

increase in level is not very remarikable, but it is defiaite

You sca, yeu have your north eguatorial curront cominz in,
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f 2’

coninz upon, of course, thd dyusu curront valch voturng Lhe
Jdapancse cuvrent 10 the States ard tho cqguaterlal countoer
current cc;ing bach in this dizoctlon (ia
the main curront ctreans, your profils would chow an inerease

but nothing terrifically marlzd--gorlicuns a foctor of 3 or 4 at
the talls of some 0f thoso travernses viore w2 vere ¢oTm o voluas
of the order of 10 or 16 digintcezrations por rilnute par liter ond
npaxinum valuees peruczs of 78 ox €0, I mean the inceroase within
the current streoams was not vory grent, but it wvas narized,

Vie plankicd thoen just s had boen found in other arcas--had
ebout the sans activity os you vwould £ind in a litor of sea
vater,

Ve do not have ouxr wori: ox fish by any m2ans. That is just

getting ctartad out there and this proved 1o bz a poor fisuiug

expedition, This was not a fishing vossel., This vas a Coast

Guard cutter. Ve did make soue stops at atells oand collected

sanples, largely they are being vorlked over bty the Applicd
Fisherics Laboratory.
There is no evidence for any pariicular heavy concentivraticnz.
It is possible, of course, that w2 may have nmissed something in
this sort of thinz. VYou cannot cover every cquare nile ci the
acific Ocean, but apneoiontly there is a very widesy»read contanins
tion.

On the return trip, w2 warza wall past tho ilawvaiian Islands

before we bezan to fez2l that tho cctivity wos really down to
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gors on th2 averaza, In other wores, itnese 12 this wlionnzond
. —y oy~ TSN, - .S . g . € e vy o -y

activity vhich iz aprarontly noving in tho curvent stroams, Son2

c? it at least has nadoe the tura into the Jarancse curroat, but
it has not yvoi roceh2d th2 Unlited Suatos.

D, DINIKIALIY Thonk you very mush, Those two preseonitotions
ara nov oxzn for discusnion,

-n T * . . % s S e - Ll ! e
PR, LITDRING: Vag thore any indicatizn of the depih?

L)
0
“
5.1
2
o
(2]
#)
4
{
or
o>
a‘
[
(24
o>
cls
l“‘ 4
i
(;‘l

LR. FARILTEY: I &0 sengvant o

~ . . L ee L] - 2~ » . aqysdd oy e ~ R o .
eguizacat thot wa had, or almsst ony accountiag cguinment, our

S

. 4 — 3y ~enry Yol el v .y ey ey ot b 3 o

acoopatengers vere veory nighh. Jdurst cur sitandard dayviation o
-y . . A2 oAt v Oy .- Yo e 1

countinz alen? nmay hovs been ag high ag Z0DEIL ¥ an spocking in

terns of large nunbsrs of ithosze (indicating). If you takz a
long prolilo and averazs thnt cut, you rooalime thot that doos

not 4o nuch cad you will get a foilrliy nice falloff with a

logosriphic cctivity, and you got cort of a itaill, and this is

dowa at & vory low activiiy vihere you would gat oae of ithese
averages vwialch is quite deilnice.

In othoy woxrds, I belicve thore is scone actilivity botwzon
the tkheraccline and bolow thoe ovdinary nirad laver, It is
rathor low and caly twlice ¢id wo mle moasurensnis nuch balow
600 neters, Below €600 maters dova--ond thore are several cases
of several bottles-—the activity vas nezlizidle, but 600 maters
wvas d3afinitely below th2 thernscline,

FROM TUE TLOOR: I Con't kunow the Poeilliic very well, It

vouldn't be below tha parmanont tharncclino,



2. DARLDY: Vo are trying o got come cceanogranihic inlor-
rnation on thic fron Scriprs.
DR, COW1: This is a good vay o chock the known knovlclige

Cci your CuLIeunts.

- LRy 4 - .oy - 9, LA Fa 1. 1.2
o. BARLIYD Xt wonld bo mush boiter as fary as chesliing
- -, . - ! 3 -C . LI g 1 - [P -yt » A el ey
currcnts would oo if tho activity wore porunys & hundred tinos

as kich, I do not think wa would lile that,

DR, COUMTr Did you try moasuring Cocille organioms? Lld
you pici v any corals?

. JADLIYY Yes, and you willl naturally Zind cora
everyvhore will be picliinz un twaces cof activity.

DR, ISTNIANG Dicn't you find-higher teiineraturos than in
the ocean?

'R. HAZLDY: I would say the reoaociions do not follow the
books too weil. e ran iato a nunber of thinzs that looiizd
unusual az far as tenporatures are concerncd,

TROM TUZ FLCOR: Vhat sort of tongeoratures did you £fingz

DR, HARLIY: There is a vary larze nunber vatcuing just
the boiler or coadenser intolke woteor., lany times it wos running
around 7C degrees, perharns up to 75 dozreos.

FRON TiX FLCOR: I1f you take tha averaco you have givea
-herea, and if 1 followed the trovelors advic? and taka tho avoras
dopth of the ccoan and talie vhat kas koon rolensed, doa't you

get way too much activiiy horo? lave you done tha bacl:



-]
«©

T han ke Yy Ve & om i oy #Yoye 3 B3 o o
DR, BARLIY: It donends on vhot you conzidar this tnail 1o
. - " - - . . o o o N 3. e "e,, — .
bo=-=-Y ncaan vazthor it is a ronl gifcet €3 son2 ityn2 oL bagigzound

which we a»c not congiloring, and So on,

In otihcr vords, 1f yvou considor only thic sito2p clopnz, it
iz not uvanrcasoanlo,

DR, LINEAM:  Aro there cay eitualr cussztions

Thanlk ycu very nuch, both of you.

The noxt mmzer will b2 given by Dr, Dunnidnzy,

PR, LUUEING: 1 wiil yicld to Ix. Tudley,

DR, DINIAN:  This obvicursly is o coabinod effost of soae

D2, DUDILY: Like any othor sozalizvs this powning, 1
kaven't done anything thot I am talling obout here., I just
-
lockod cver other pooples' shouldors.

o arce talkinz on the subject of the okaervation of homd

dcbris in tho environmont from tho weapons tost at considorable

distances Iron the test site in order 1o develop elezce-in

f )

problems, I mean the ordexs of thousands of miles, in particul
I am going to enmphasiz> ths eastern halfi of the United Siates
vhere we hove cuite & blt of data ond vwhich is in thoe distancze

ranses with wahich I an congcornat

I an going to s»n2alr z2bout th2 cobcoxrvaticns on current

contanination and sone of th2 informaticn viich w2 caa ¢btzin



fron thﬂ*e obsorvations abosut the ncchoaisnm of contomination,

and then Dr, Dunninzg is going io cupRly sond o3 the contoxt her

the intorpretation both in terrs of the natural background

)

radiation levels which are found and aiso the levels of radia-
ticn vahiclh are geneyally considored to have w022 biolozic al
hazaxyd implica iio

Thero ore pany varieties of radiation hazard ineluding the

zternal radiation Loth bota and JZanma, and the pessibilities

golng 10 select two or threo valch vwo considar the most imporiant
and I will spcond my time on thoze,

Cohservations hove been mide by our YNew ¥Work Oserations
Office on the amounis of radiéactive faliout in tho castern part
of the United 3tates and elsevhero from ﬁhich it is posgible to
determiace rougily the exiernal gamma and beta radiation wvhich
are found in envirconanis as a fuancticon of time during the last
few years.

The dosc levels have, of course, fluctuatad wlth the
weapons test, and I an not going to try to go into dctail on
that. They have put out on criicle in Scienzz a few weslis aso,
and you can get nore datails taore.

Generally speaking, to nail dowa a fow nunbers, oac can

calculate that the order of magnitude of tho bota radiation dose
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beta radintion, aflcetod prinardiy tha ©op coavimetsr of the {op
= " e - - ~. Ry KRN yoam T ). oy . RN 4 Iy e
so0ll surines oo it vwonid Laloze Lt sank ln mueh with »oaciind
3

rainfall, it voris out that tho total Jdoso in this ong contingyss

of 50311 in the Unitsd 3tatos 5 of tho crdor of nagaituds of

one rof This iz Sromy all vaennong tonto Thizs is Juest oa ozxisr
L . o L] J

el o N > - 5 2 . A Poed -4 - .1

= m NATULZ . l, IT2nL3 3 NG 8oLl ol A QLT LR R
of magailtuds It copends ou the solil vate of leaching, oand so

. A X ey oS- D an % N
on, and one con got nore datn Irom tha
Loy - e a . - 4 e
The cxtornal gomma zodiation valeh ds rot conilngd nearly
88 AS e R - .. R K 2 - - n P T
so cloze to tho radlionetive isotouzs Lazarso it is nor2 ponetso-

., - v N vy O S Ao et L N, 1. . N | ] A
ting hos boen at the lovel ©f theoo Zoat above tho grouvad; that

total 04 G.1 rad, toial c¢ozo to dnt
LG TG FLCOZ: " Vhat dis tho sguore axoa?
DR, DUDLEY: Tho rod is o uvnit of dose viaich is indosandent

o ayrga--cnergy CGissipation of per gron por natter. It is

fly

throughout the centimaier an averose of about ong vad toicl dose.

-

Dr, Dunning will speak considorably moxe on th2 matior oi

2]

natural radiation aand homavd lovels, s you ozn got & bsiior

interproetation of vhat those nuxbors mzan fren him., I would 1ilo

to cmzhasizz zad, ard that is all I an soinj 10 say avoutl ext2rna.
ganma radictiosn, I am goinz to talll about tha radicaciive stron-
tiuns vaich are morg hazardous than tho isotoras. It is possible
to dotect the rodicactlive sirontiuvn with vory sensitive tecunl-ou~

ang rany neasuremsats have kzon nads in the Uaited States on tho



amount of streative now found., Sines this was just declosziflod
this nornln I connet rosist giving you & fow nunbors hewa, 10
¢o not wunt to coafuie you, novover, with'numbersi I will try
to susrarize it all in o sontonzs ot 19 ond so that you nng
still pet sconothinz cut of then,

I om taling a particulariy oot of Qata whilch we havae that
has & bearing oa the aucuuis of'activity fournd in cavirounont
ond sucesssive steps along the Zozd ekzin ghowing how tho
activity is propogated, ! will velie LhIzse nubors cowm on
the blachboard here, Cbserved sirontivm, 90, I should say this
is for sanzplos taksn in the Chisopd cron in Eopitcmior of 1953,

Viith respzet to roin, the averaze valuo--Qisiantonrations
rer ninuto por galloen--thsre b2ing 9 golions, the minimun 2 and
the masinvm valvo 45 DFY por gallon.  (Challz domonstiration) Tap

vater at the same tine in Chaicago, a valuz of 0.4--just cno

Scil in that azrca, 353 dislntesrations par ninute psr squoar
fo00t, thore boing 12 samples ranging from 100 to 538 disintenro-

tions por ninuie por souare.
P

h

Anothor vay of expressing it is in terns of the ratio of
stroatiun actlvity to available calcium in the seill, As you have
2ard, there is a corrolation, and I wiil work with that in tho

sutsequont part of 4thi2 chain., I con2 divides this netivity Ly

=3

the anount of {ho cvaillable caleiun in $ho soil, it vorls out ot



¢

2 R ed " L ) o . e e I o oo
5,4 unles, waien I owill dofine in o ninute-~2,1 10 11.7 S.u.,

ey sk B o e
viaich, o hisiarienl rensous, w2 crll th

colelun rotio being counl 1o ono-tng {hrusandth of the love

tvirich s considoyod rnnzista porniasdblo cencontrotion in non

.....

and it verlzz out to 2.8 DI par gron of coleiuvm, Tals, fow

> wbe K A vy - o o « . - - . Ly
Vesetation groving on ihis soll--ovorose value ¢f 8,5--
12 sanples ronging o 2,5 te 20,0,
Caif bonezs in the o y Just one sninle-~-21 turasd out

ner? or icss repreoscniatlve of vihiat you vould cinneet to find as

. ; ‘ P 1,8 o
en averaze value--roriaans a bit low--1.8,

ey

CHiln--1,.4 Swnshing uniis.

tha

There are a.coudle other sanpnlies throwm ine-1

2

OOIG to 2.‘4.
Fiealliy, w2 kad scame human bonss in Chicago--an avernze

value of 0,13, with 113 sizlotons xro

=
[

3iny from 0.642 to C.S.

Those hapwoa to be stilihorn sholetons vhich vere a curront

growing child, havinz a scomzvhat dlifzront caleium intalko, vould
b2 somavwhat hizior.
Frea othsy data, on2 nmicat estinnic a grewing child vould
o atout 1.5 grovinz Sunshins units thore
27

I vantzd to go into the distributleon of activity alounz the

chain hore in édstail, but I anm nst going to have nuch time
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the dlseriniantion betwosn cnlelwn-sirentiva aleny the cinin

against the valucs that ave obsoyvad in the field, The corrdlo-
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onz-half or oze-third., This is geomovint prozinaie but a good
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Ilere (indicoting) tue vezotatiosn is higher than the ooil,
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The rcason for this, wo think--2nd vo oxl geoitiing nors inforun-
n « . >

tion on this nrou--is part of the oetivite

tetion had not come fron the $9il1 and »oots, but rathey Iroa

!,Jo

dirveet votontlon on the loavis-~-noat geiilin:
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the correlation botvesn the solls is o sgu?iaus on2.

On the human bonez, the activliy is low kecause the fetuses
have partially filicrsd throush the nother, vhoreas with a grow-
ing child it would b2 lover.,  As Dr, Lindbérg neationed, 2
strontlun-caleiva ratio velative to fosd--hie said .2, ¥ hoave

worized with .3, but it is in the general ranje,

Thoro ls one furtior step (chall demeonstration) made on
stable sirgniium to ratio in Lone.

(Illusirating) This is on eguilibriva condition wihich hos

I will not define for you novw, 0.4 1o 3.5, £2 neasurcazais o
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£0. 0.3, Yoot of those sannlos vore tokoan $ron cast of tue United

of Cicerinlantion,

Vi hove obsevved wince 18531 a2 coatinuous choeck on nillk by
our liew Yoxrlk Onzrations OZfice, and thawe hss besn cessontlially
no chanze in this vaiuzs, It bas bzea rumiay rouzhly ons o
¢a2 and a half Suashing uvalts rz:nt up to tho prezont tinz

Soll cetivity vwould b2 somothnt higher nov, rreovably not
as nuch as o factor of 2.

I will say one word now absut tho sitwation with radio-
active lodine. Ve ocre just this test scories--TIARST--nohing
neasurenentis on the radioactive iodins contominatioa again in
a sonl-intesrated set of samples, incluling vegstation, cow nillk,
covw thyroids and human thyreilds, Vhile thzy have not come fron
tho same area, the fizurcs have shora that the corrzlation is

rather uwnifornm, whica 1s not too bad.,

Osserved valua--ve3atatisa, covw thyroid, mill:, human thyroid

‘--very roushly, these Iisuaros are quite rouzn and thay aro fox

April of 1955, and not 211 of the data are in or cvaluntzd--
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LR, DUIRIZNG: Lo Dy, 2udioy Just coid, I hove Cond nond of

-

24 to ovalyats ot

3
s

this vorhk nysels, cithor, I hawe t

-
I

data. I have put cn the Side hore song booklots ¢

This 10y L2 o blt superiicial incsmucsh ad we did ngtanticl-

pate strontiuvn-d0 hoing doclossliiled this norrning, so Do, Brﬁlcw

-~

hes renlly givon you the hcart of

.1

A

3r~
alO

I vould 1iko €0 snond just a fow ninuiss oa scnig of the

-

breader asnocis o0f our problzm of nuelear testinz. I want to
1iwit our dizcussion to the tosting and not to wariars,

Those (“Ia, I cushagice, are not orosise, Thoy arc subjoeet
9

to change without noticz, bui thore hos com2 to B2 so much nig-

undemstanding and anpra

protaticns bofore tho punll

&s I go throuzh this, I hoos you will Zorpivo no if X
stumble onco in a while, but I am worlidng {rom roaw notes whilch
wva ar2 currenily workinzy on 2t tho prosent tine,

As an introductilon, as you 2ll kancw, during the past

docade the vworidwide political situnticon has wmadz it cblizatory

for the Unitcd Stntss to initiate o *"F"rﬂu of nuclear veapons
testing and dovalopazant,  The rolzase of nillions of tons of

enerzy tozethsr with nillicns of tons of aetivity must be
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it is ong of dofilalns thon and evaluntlng than os o what i3 bBost

3 - ECEE PR Iy Ty e py e I 4 =Ty « 2 g P I Yo
for tho poshic of tho Ualicd Srates, With unat 2roe wa concorned?

you people, and you kaow mere about it than I 4o, i the

Going fron thore, we nisht breoalz 4t dowa 1nto the extoernal
vediation, rtody gamza dosez.  Vhon UR ore spozking of somatic
effccts, vwe aro concerncd with thzs individuals; thorofove, it
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25 besn the highest

A,

2ERO3UTY 10 any porscen in thoe Unitoad Sinteos from our nuclen

¥4

wearons test¢? Whio answer ig abount soven rocatgen., As you know,
avout 20 rosantzon will produce son? minor and not cousidored
seriocus changes in tho bleosd pictuve. Akout 180 rosunigen wouldl
cause radiation illnéss wvith some peonle.

I'might also p2ntion that external is based mainly on
gamma, There is aiso the bata problen. If the actuall fall-out
naterial conzs in contact with thoe shin and remins in contact,
it could'produca hizh eaovzh desage to produce a iynical yradia-

tion burn, It has besn ousexved in cattle and horses in 19563

and also natives in tho spring of 1954,

Concersncd with the exicrnal radiation 1s tho gonetiles which
is somathing w2 cannot got into too deeply hore. Azain, briefly,

sometins ago I made o gstatzoont of all ol the tost series to date



A

to pzenlo 4ﬂ ti:e Unidicd States 4o one-itenth of o woontZon, Lh2a

to- it that bog boon ascerlbod to it by weuspapsrs, ot cotora. it

I-J

docs give a 11t feeling now of tho nogaitude of what w2 are

toiking about, Vhat ¢o2s thig nson in tooms of ganoetics? Agaln,
it nay Lo iutcwp?etcd ina oony WAYS.
7, all of those interpretvations I male--ii you
éo not 1ilke thun, You coan mailll your own--but I will give you the
basic dota and procea2d with a prelininary interpretation.
1t hes bson estinnted fhint it vomuires sorathing 1i S0
to 9 wreoatzons to daub}e-mhtation ratz., This value, thewofors,
iz in the range of ono thres-hundradihs to oac cight-huadrsdihs,
In {cvms of genctles, w2 also sp2ok in tooms of how much

radiation w2 get in baziground cavses and also pessibdble increase
in genoatic rate.

The latest inercaso by xoler.is that the baclkground mny
acccunt Zor some ten or twaniy porecnt of the mutation, Ixcent
for thes0 numbers, th2 arithmatic cemes out that this nmight
cause an incroase in natural nutatien rate,

S@ppcsa w2 continu2 our testing preogran every yoar, Vahat
then? If we acsuae that v have 2 fall-out in tho Unlted Stitcg
every year, that is eculvaloat to the groatest fall-ocut w2 kave

evor had in provicus years, and then ths

o)

rithmatic conss cut
this wvay. (Chzlk demonstration) Thoso poresniasgss now bocons

1.4, 2,8 proreent, for a continuing progran. That will Lo the

-~
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sreentane incroase that nigat bz cxpceied in tho natural
matation rate. It Los beon estinated that pososibly on the
average thore mizut be 0.4 matailons produced in an individual

from natural causes., If so, thon, this incrsase vould moan in-
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tead of careying ca thess nany oucation
many mutations (,nﬂ"ctting) 1% vz continus our te3t seriso
Also, ve night mention in terms of exteraal the . . .
activity that f2lls cn the grouand, and at the time of sonz of
the larzer dotonations in Hevada {rom & towsr, you might find

gross Iission activity on the ground, and you would find withia

a nillion nicrozuries at the time of
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fall-cvit, If you follow one of the . . . of the fall-gut pattcrs,
out to 40 or 50 milcs, you might find goxnething liko 10,0080,
Then, going out to, say, a*ouﬂd tho test site, 200 niles,

rouvghly, on around thore, not counting this actuval path of

fall-out, you dro® oif to soxncthing likz 10 nderozuries por

[

foot. Then, a2t time of Fall-ocut in the country, ithere might ko

soae snall fraciion of microcuries pey foot.

’

In Cincionati in the spring of 1333, it was estimated to
2 about hali a micrecurie., At Brookiaven, it was estinated to
be aktout a tenth of a micrécurie. Theze nuabers ¢o not have a
great éeal of mzaning ectcopt in tryins to rolate thkcnm ard comz uwp

with data. You have o go to the individual isotonas to got tho

reaning, at lcast for this gzroun heore
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Strentivm--02 hos olrondy Lodn covowed vory nicsly by Do,
Dudley, I would 1lilke to odldd o it Lzioro wa ronlized vo could
ol epoclilie numbars arout Sunshinoe walts today, I hod mnco

sone estiyades, baviag uade ihwon, and the oriziacl cesdtluenics
veze nade by ehwa ew Yol Onow thelr »onort
Mich hos boon rofzreod to. Dighoat--ond thig io in ovw ogis

- o9y F™ o - e e Ay - P e oY s -y 3 . R ey ~ o -
and th2 Tormns argn--runs oround one tlnss ton o tho minus Isur

] e RPN - =z A o 3 . 2 S mayyra eay |1 N 2ty e
nigrosurlicos ror fsot. TWhis was as of Jonuswy 1, 18055, ond tacre

T o - - -y ke Pl LY - P S ] O Jge 4 - ]
hos Lzen o onall ansunt odded in the cuzerat corics this gnring,

gy 3 £ - - ~pr S o L% ey e ~ e -
Iovover, it Los Loon anoprociably losz thon 1083, Those valuvos

P . o - 1S ded - ) [} - o gy e : .
nisht be somevhat hizhor (Indiecating), Tha lovzst valus 3n the

| 9 RN [ JE TP T : JOPR T $ e - - 2. ., R
United States--in Arinona ond low li2iico--a22 PUniain’g amouni—-

¥ ats ELYS & A - - -~ 1 < =
those aro round figurcs--ond the avora

~being about 6.

To try to got a little nooning into thoss nuabers, I nndo
a ccoparison with adiva based on 1890 nicroewnrics poy yodlo,

I

s

you aceont thoat nuaber, tien the arvitimctic comts out
(indicating) and that comparas with o trontlum-00 ratio to the
radiva in the soills, and this ratlo ceonss ocut so (dndicating).
Thiz, so, and this, so,

Y¥hat is even a moro Aifficult cotranoiation that vio huve
attenpted 1s an estinmate of how nuch strontiua-20 in the soll
cxisis s0 that 1f onz ware to sublsist off the c2il entirely cvor
a period of years, thoey would bulld up a nmozinun, o .

I think you recogaizo this problenm is irchorcntly very difllenlt,
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c21ll it vantover you will, the avithnstlic cocuzs ocut lile so

(indientiny) . Once azain, that is basod on ihings os of teoday

Supncse w2 coatinus cuyr testing program indeiinitely. Vhat
po night lead up to, heecovse this is o problem of build-up since
Jehnson has a half-life of tusaty yoears, cssumdng w2 have a
fall-out, the averags ior the Unliizd Stotos--tho epuiliteoian:
valuz vould b2 avout ten timas this valuoz hore (irdicatinz). This

is equilibrium valus for the averaze of the United States, ogain

L%

-

s san2 comparison with rodium, and this arithmetle conos
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out so (indicating) and so, with the base of ¢t
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comparison herz
(indicatinz). I ropoat that these are very difiicult estimations

to make, and this whole busincess and thzse numbers here could ke
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lew by a factor o7 2, 1 think it deoos give a 1ittle perspoctive
as to what hés haprzned ard waat nignt proubably happen, or por-
haps I should say wiiat nmight possibly hanpen,

With»rcspect to the lcdize piciur2, that has alroady bt2an

- covered very nicely, Just briefly, iho groatost concontration
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tho thyroid, as v2 estimated, ard the cstlmaicd dese to thoge
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sheon vag alout 2,000 wors., That i3 the highiost i
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Duriag the 1234 soriss, regorted by Van Miliswortl, there

(Challz demmansiratica) Thds vos os of June 12, 1982, Agalin,

making nan

0
C.:.
Gi
ot

L
-

numbers drop down »aplidly to such things as D, Dudloy v

indicating foxr the current yoeor,

’.

Also, on humons, the measuremsntis have bezn made, Thoss
data are oven less flwvi, The highest cone that wa hgve gotten~
oa rccord heve now is for scn2 poonla liviang cut arcund the
Nevada test site. Thexo ds sond quostion as to vasthor the
reading they actually found thore vas dus to contanination o
actuzlly'coming from the thyroid, but if you cccspt that all
of the activity moacured did cbna from tho thyrold, thea the
r2ople out there had a2 maxinmvm deose rate of chout 3 millivers
p2r day. This was in the niddlo of Apxil ol 1285,

I have considerable othor data hore on alr, wator, ot coiorn
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2. CUTIAT:  ThoanXk you very much, I lnow you have a 1ot
of cuestions. Just fire away for a vhile.

YRON 7% FLOD2:. That vas tha Losis of the coummarison?
D, DUNIING: A fhousand., This vas on thie Curle hosis,
D3, DUTEIANLY Vhy ¢id you cciopare it with radiuwm?

De DUNHING:  You Imow vhy I did, It is a conmon cooparison,

-’

¥ do not like it so woll as song pzowlzs do, shall 1 cay, boeause

Z thewe is a differcace in tho uptalke., I think thore is

2 of adiuvn and stvontivn, but sinc2

-

have shown it in tho pot

-

thils 3is a ccoumoenly cuoied ccund risaﬁ,

DR, CDU:  {(Ina2udible)

PR. DIZIWNING: I couldn't give on ansvwar to that probhlom,
This 1s bhqed centlrely oa waapons tosting., It is going o be
naay weeld baforoe I get this siory put tozetihzr, and I have not
attémpted to 5o further,

DR. DUKEAH{ r. ilorzan, 4did vou havo o comment oﬁ that
question?

DR, NORGAINT: I vas wondaring about 1970 or 1375,

DR. DUIEAN: Vasa't there somoibhinz irmplicd in tho quostion
about this coantributing to tho activiiy in the atines

DR, CLTIT Vo discussed that yosterday, the chahﬁeovcr fron

woarons 10 pover and vhat that nmignt moan in reszard to
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interested, Ye invite poonle to Savananh River viio are intevssic
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Here is the atell, The wvork yoportsd on previously todk
“place up kore (dndicating). The wind is hore. The zonation is
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to the prevailing wind direction, the stronzth of the curront
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and this is on I'erry Island., The facllitics that wors mentionad
ave excellent, the food is wonderiul, and since I lilke to eat,
we really had a wonderful tine out there. 1 never saw such

food. They keep piling steaks on a mila hish,
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Here ave the quadrats thet we wade. Ve nade very caveiul

These arxe covnls,., Fetico thore is a lot of corzl on thet ouier
ridoe. These are coralg, and so on, This is back beyoad ihe

zone of cornl, This is what the ceorol ,oo“" lie, This is vhat

A ) > R St 3 -
and this is an ccolezical thing now,
K R S S, P ea . s 4 -, as
In 2ll of thio., 4As fox os T hnow, it relfcrs to aciunlly

> how wmuch material in a coral 1s plant and how mmach

©

is @uimal, Ve did that in vorders vays, vwiieh I wlll not g

hree times plant to onimnl and plant materlal is in two forms--
the-ébne aand, . . %hich are the sn211 ¢2lls in the coral
cudoderm itsclf., The same is true in hydro, This is the most
cxciting pari. This is the sivif thot must be nanufacturing moxe

foo4,

ve add up all of these things, and this includes the coral, the
les and the algae in the gsands,
overytbing has nlcae in it.  The herbivors have fish in thaa,
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ihoy are fecding on alsae.,
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vintsoaver, ond usuclly the curve covers abont eloven intervals,

In th2 case of vwihere vou have o bit of an orzanic load,
you get & lcongthening oX the tail, In other words, you get 2
fow spocies becoming exmirencly numorous, This, of course, Iits

Pt

ntc cur general iden that in a oivcam viich i5 natural, that
has no polluticon of any sort,as w2 usunlly thini ¢l polliution,
you have 2 graat nunbsy 6f spocies and not any too lorge o

o

nunker o eny cae srszcia, And the Jirst effe

Q
o>
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©
S
ot
e
]
Yomd
{d
¢ .
(3
e
]

paxrticularly organic poliution, is to aake & few specizs boseone

nore nunerous, and then' as polliutica gots vorse and worse, vwe

You wiil see hzre that on one of those vwhich is in ¢

fo 2
&
)
e
12

four-mile cresx, a2 pollutznt wout into thzat straam, and
is wnat happzned to the cuvrve. So, by 2eping {hese continually
in the water, and ithen by changes wnd then, oI course, we are

. -

not roelylng entirely on that, but we are going in again this
summey to checi the River, Ve do have a centinuous mathod of
diaguesing river conditicns,

Now, as to -the temperature test ihat we have done, our

tenperature tesits vere cined at deternining what temperatures

o

a strean could siand and yet remain nornzl, At onco, w2
recalized fron our e: rperinonts that in 2 natural eavironasnt
you nust think of optimun temperatures because of complication

of species and not manxinus toenparctures at viaich organisms can

live in the laboratory., This is clearly illustirated by the Iact
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! Tor tho bluczllli, we were ablo to get 356,06 dogress Conti-
grade. Vo pot 10D porcont survival for 27 doyz. These tosis
wvore not run as long as

hich a tomperature. A3 one nig

nost gsensitive of all, becavse tho pln roreh 3is an ind ant oFf
the sca arnd naturally bzos & more stable envirounent that hasats

up less aoad they are evolutlon-wilce,adnpted more to high itempziro-
turcs, This caxperimcnt vas run in Toxas at 27.7. Ve got 100
parcent survival for 8 duys and €0 parcent survival for 17 days.
At 39.6, wo got 180 pozcoent survival Zor 5 days, and S0
percent foz 10 days, showing toat i was no*e sonzitive than the

frcsh wvaater fish,

id,
a givea teoperature and then sulddenly roised 14 to a much highoew
temperature, showad that acclaination will alter the £1izht of

the temperaturo shock that a2 ficgh vwill stand, This is in accova-

ance wilth the worlk of Tryo and Duderoif in this relationship.

H)

The thixd typé of tcst we did was to shock then and then
keep them at the high shook temperatires, and this was sinilar
to the one whers wa shoclod thenm and reiturnsd then to tho origina
temperature. These cxporinants are, of course, relativoly roush
experimenté, but thoy do enphasize thz magnitvds of the problen.,
This teageraturzs problen is one of thgs groatest oﬁes thot faces

us in our siivers with ocur expandinzy, shall w2 say, use of atcuic

enargy.
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in the arca, are ¢ud €o itho oridgin of ithe sodluniory maiorinis

I pointed out that those vore water-depesited laxpgely, somd

due to depasition oa the bod of an old lzke, and others dua to

So, thewe ave many cusstions that cene into this quostion of

giround Gispesal of the 1iguid woste. Yz tzeat cach pzonoesition

- L . - PR, I B S JK I, . . 1 ] <3 .
o2 itz own mexits. Ve discourase roye diluticn in oxder o neot
s K & e -7 - - » )
o suecliication., Ve sitronzly cnccurazs thz romoval of all

about puttiny it into the ground. I wezeat that we aro talking
now only about low level zetivity patorials in the fizrst place,
The hign lavel materinls are siored,

Turaing row from the gquoestion of ground dispesal to gquastion

3

of Columbia Rivor disposal, vie have the reactors alonz the river,

of course, tzcause it iz the cold water of the Colunabia Rivey

1]

vaich w2 uz2 Ior plle ceolinz, reactor cooling, This wator
put back dinto the rivar aficr it has bzon hold for a fow hours

to cool cdomm radioactive naterials noinly, but also thermnally o

the river,
Iere ve hove son2 very interosting problens. (81lide) Hoxe

w2 kave tho f£low rate of the Columbia River at Haanford., You can
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| : ' - SATUIDAY HOIIIING S1S8I0T
e« » o« The Saturday lorning Szssion convened at
nine 6’01033, Dr, Paul . Pearson, presiding. .
DR. PIZARSC: Contlenen, shall wa cone to order,

Our £irst paper this norninz will bo given by Tr

e

ng Laboratory, and tho title

;-.

Louis A, Krumholz, o the Lernor lMari:
of his pager is "Scolozle2l Siudies of Vhite Oak Lake."
« « o Bezinning portion of Dr. Hrunholz' not recorded., .

DR, KRUISIOLE: There has boon a lot of hemming and

hawinz in th3 litcrature back and forth with respset to tho
-validity of nmaking a population estimate and marking recapiure,

- I think fronm the expericnmce here at Vhite Oak Lake and elsevhere,

it Qoes gilve you good qualitative information under most circum-—
stances, but ths quantative data nust ke accumulatad in very
gpeciai ways, dopending upon th2 kind of £ish you ara dealing
with and depaading upoan the torrain vith vhich you are dealing,
VYhen I speak of the terrain, I spoak of tha botteonm
and Vhite Oak Lake was pretty nuch something like these (indica-
ting) 2ll over the botten. There were sticlks and brush, The
layor was not cleaved at all, As the troes died, they fell over,
and it vas really -- I wouldn't say sim?le to set a2 net or do any
sanding or anytnin" 1ike that, in tha Lo -- but aft>r we gathor-
ed all of this informaticn, the problen coma up ¢f preparing
sone kiand of final report. Ve tricd to got cverything into cone

regort, It was written vp in three paris. This is a little notc



wo handad the ATC, oae part of that introduction bkeoing on botany,

onz pasrt limnolozy and oae part vertebrates. We included all

ey

of the other vericbraiss included in the Ldke cxccpt the ordinary
birds. Ve did not do‘anything on those, bzcause vwe did not have
the tin2 oxr tho people,

Ve did a litile worlz, howaver, cn ampnibians, reptiles,
nostly turtles, of vhich there is an abundanco at Vnite Cak Lake.
Wé zlso did sox2 vorik on water fowl which 45 beinz continusgd, gnd
we did guite a bit on fish because that is what we went there for

placc.

o

in the £izs
Scrm2 0f tho results I can gilve yeou, 1 think, arc protty
good evidsonce that the radiztion accumulated to waich the fish
vere exposed in Thite Cak Lake sheosed thers wore harmful eficcts,
In the first place, from the best of our information which we
could get frcm cthor Tennesse2 Valley lakas, the fish grew at
a rato of about 25 to 30 rarcent mbré slowly than theose in the
surrounding lakés.
-Furthernore, those spzcics of f£ish had a life SPan
of 30 to 40 poerceat, which-vas a shortor 1i£e. Ve nmust kezp in
mind that Vhite Oxk Lake was much pore fertlile than the other
lakes, so the fish »nrobably should have growa faster althsugh
- thoy may not have lived longer, becauso there is some questicn
as to vhother a fast-living fish will 1live as long as a slcow-
living £fish, and so on, and 1 belizve there is some truth in that.

By thc sane token, fish that grow -- real fish -- get lavzge in



p—

i o

2 short time, and thoy are the oacs that we considor the fast-
living figh, Th2 ones that erca th2 some relative sizo in a
matter of a yszar longoer are preity much of a slow-living fish,

These f£ish grow more slowvly arnd also did not live as loagz, vhich

is pgoocd ecirvcwistantial evidonce to ne. Bascd upon the anount of

radiation thoy roceived, there was good eircunstantinl evidencs

ron the radiation, I do not bslicve that

o)
1o
(a7
©
ot
(4]
et
Q
M
[
(e}
3
0
-y
+h
O
o
oF
Ul
th

the delctierions effocts counld have been traced to chwenical waste
Quipad into the Lako. Somchody will probably ask that qucestion,
and they will probably wart to Lmow vay I do not belicve it, VWell

it is aa accumulation of cihservations nade over tace years walle

s

- we were thors, Usually, vhen anything like that was dunped in a

lake, it was not dunmnaed in in any quontities, It was not a
dribble that would coze in all of the timz., Somzhody would hold
the plﬁg and vz mizht have scmething come down that cresk that
vas poisono*"; V2 had several ninor kXills in the upper lake duz
tc things lilke that wihich we traced cut as boing dus to thot,

"I do not bzlicvo that the disaprnoarance of some of the
fish f?om the population was a dirc ct re3ult of these kills, 1
do not believe it was turbidity bocauss the lLalze was turbid as
w2 were there, and it gradually clearcd us and procceded to
euulse the area.
zAB:a,s'ed upen our ponulation studies, we found ths black
crappie , the blu=2zill, th2 large nouth bass, the carp, ths shoad

and th2 bullhead wero doirng what wo .ight c2ll reasonadbly well,



-

+

coxr and sezson to

4

Thoy maintained thelr popurlatisns frem yooar to

season, and cveorytihing lcplied 1o bo protiy much all right, but

Q)

thoy seom2d ©o0 b2 growiny more slowly and not living as lonz,

In tha valie Horse and crap , w2 had protty geed

a

v
b
ol

porulztions of toth of those vwhan wa waont in thors in 1809, Vhen

ve 11lled tho loka iAn 1283, we zot 37 red horse out of tho lake

and didn't 32t 2 single vhitso crapple, Ve had talken vaite

>3

crarpics in the ngt six weaks befores we poisoned it, so those
tvo fish had disangoarsd £rom the ponulation, or w2 may have
nissed a £ish or two boehuse w2 handled 220,008, Vo cheoelizd

-

2ll of these fizh for marks wviich we hod glven them in population

- study so thnt we could g2t some idsa of the coxpleteness of our

study. That iz, fron the rarisd fish, we get com2 idez of ths

‘total pizkup ca the job.

Ve ficured w2 got €0 parcant of ths raried fish, That
bolds truo for all of the fish but carp, bacause the cnrp‘had
son? kirnd of a2 discase. Va2 d2 not know vwhat 1t wvas, Ve tried
to izolnto gomothing frcnm ﬁhe ulceration and we couldn't, and wo

didn't have time nor faciliziles to follow this thing up like we

~should have, bacause time was drawing to a clese and we Just

couldn't work beyond the first of July. So, wo kad to clcsa

up shop. These carp had sone kind of a diseass.  The ulcer

would fIorm as a hole in the scale and then it would invade tha
skin and the nuscle tissus right on dowm to tha bone., At tirces,

you could pick up a cars out of the net. He wonld still be alive
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“4

Lo

t0o oan inak sra a Lali in cizmetzy, Yoz eotuld zemat the r#ils,

3
L:l
()

2
<
D
123
o

(&)

¢ into The niis lile thav cnd $hey wowlid die off,

so we know cur esiimuaiios ¢i the cary in the oyiring of 1653 was

oy {ne razoviry oi curp, w2 have 2o good gusss booluse
most of the fizh ve 'ad an orperiunity Lo nnrk could bave disa
beiore wo vroeated than,

Ths wuite crapnis aud {bhe wed apreg w2 azre quitle
ceriain Giscrpearved frem the population duving ovy tenurs, and

also in the lale

Viea Vhite Oak Tole wos Tuili, Watts Bar Rogerveir

culvert in theve and emr2ved or iwmnounlsd Thite Ok Lake, they

aid not botler *o clean cut sayining »n""c vigrve they put ia

the dan cpd ilLey pul the fish Inside, %hat is an ideal habitot

for nzny of the €u,'. ninrore whilch cceur in the Vntiis Bawx
Reservoly, and Just dovisivenm ihero arce a gocd many ol those

N \

snall n¢nnou_, but in %alie foin Lale, whon wo got there in 1980,

iv 1925 wien tho 7Tennoessoo

theye wére no ninnows at all.,
Valley euthorit j il gone over ilwere ut tle smecuest ¢ the Coenm-

.- - ~ PP Y ot T L LS - S - A RPN Y e RN ] 4
nissica &and u&de strve;s of the laze ey, oo, Tound no ninnsws

.
)

In ¢fher weuds, there is clrcwstoncial evidence that



X
siu years

aftey

mninnows had disaninzarc
afitor thz lake vas inpoundzd, cericlanly within soven ysar
srot-tosted theo thing vhen

arcd frgn the populaticon withi

it vos inpounded -- becauss they just
th2re in 19843,
ver of 1943, but I an

thoy wore ove
uzre in Cctoss

I think th2y vare
arny of this there at toat time,
he Iicalth Physics

t I have from

not suve that they did
figures tha
each resgived fronm externzl

Based on tazs

Division, the fisi in Vhite Cak Lake
radiation an avorz3a of abkout 1.1 ner wa2ek, vaich is a protty
geod Iigare that means hé got tho ocguivalent of one rcontgoea of
radiation frecam external radiatica. In'ﬂqﬁitﬂo1 to that, based
on our work on the accumulaticn of wadisonctivity in the tissue,
crappia or bluegill in the summer of
body,

averase

ntiza insilds the

we found that the
1952 carrizd adbout one microcurie of stro
In addition to that, there was the small .ﬂoupt of radioactivity
*r3, and so on,

is that these fish wero
at

)
a2

from caesiuvm, ceriuam, burrs
The point I want to ma
carrying a total body burden of more than a umicrocurie and
L

W5 1,
weal

ying
the same time, they were getting constant low-level radiation
during their lifetine,

to the extent of aktout 1.1 reu rer
so if they would be real consorvative and say the internal

patic]

radiation, which I have no woy of maasuring and I am just
sy that that was tea ti

a2z2 that and

5
s ier

gucssing, 1f we were to ¢t
I would say that is a fair guess.
that weul

the

fternal radiatilon,
asuonstration) is ten tinmes that (dindicoting)

Say this



e

ba reps ﬁar yoor or £50-1 par yoor fron the external stuff --
§35-1 f£rom the internal. Ther»e is a pretiy good dcse vagn you
consider the fish livad o bz about two yoars old., I do not
tkirnk this ig an exnorvitant figure, but if we get to thz posint
vhezre we cut it in {vwo, w2 haﬁe 759 to a thousand hours over 2
1ife svan, waich is a protiy good dose, and I think that is
bzcauvse the fish, to grow nore slowly -~ I think it is whot
shortenad thedr life span and I anm not at all scure but vhat it
is vhat caused the vhite crapnie and ths vred horsse to disappasar
from the population,

There is one other thing I would like to say bafore
I gquit, I 2ll of you have copies of this, I would like to have
you open to page 33, bocauvse hzre we have thic plcture of the

seasonal accumulation of radioaciive naterlals in the fish, That

is a story protty much in itzeli in that vhen we first started

out in the fall of 1950, we found thot the fish vere carrying

a rcasonable anount of radiocactivity in the tissuss.

.The following sunmer, they bad doubled o:r tripled
and imiediately w2 thought here was a thermal znimal and it
vould change its metabolic rate és the temperature of fhe
enviro&ment changes, so_let us sce if he dees not have a seasonal
variation in the accumulation of radiation matsrials. Ve cut up
three black crapples and three biuegills each week from late in

August of 1951 uatil early in“the spring of 1953. I do not

rcoenver what the dates were, but it vas somstime in February or
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In that, w2 tcolr thoze individual counis

2 stopnad,

March that w2

and lumped then tozethsr by
;age ol

and then treated these waglhly

~

"
2y

wael
five to swneoih out the curves,

1Y}

52s by 2 moving aves

average
and vz got curves that eve shovm in that bool.

(Indicatinz) This 1s April ond this is Cotober., Ve
weratan

ure curvo -- I will call this 55, but the ten

have & teconsrat
Calz Lake races gradually from April --
and then

sonathing
baclk dowa to 53 dogress, scnztira in Ceiobor,
At the saona time, whaon this wateor reachos a teuzzraturo
of around 55 degross, the radicocilvity of the fish is ruaning
N o U S5 =2 LO8uve 538 EP 3N S0k AT NS -
about 3,000 counts per ninuie por gram. As sgon as the tenpara
thing starts to rise very gradually

ture gets to 55 degzeos, this
7)), and it will tripiec iitself by the tinme it gets un

'(indicatin

here t§ the manimum tempsrature from 3,030 to 9,000,
figures do not mean anything, so there is no point in copying
then dowa, except that this triples vhileo this does not even
As soon as it rcachas this peak of greatest

T, when the tempzrature is

—
e

~ double itself.
pagnitude in the middle of the su

0y

menber this is onz year, thea the
nis

YL Y

at its poak, and you nmust re
ply and comes down ard nakes t

har

B DALY

thiny breoals o02f vory s
sort 6f a curve on the far side,
Now, the qguestion arises, vwhy is it that this fish

£y

does not continue to accutuloto radioactivity at a teamperature

vhich iz shown to be optinua or near ontimum durinz the carly



duo

part of the season, but it just quits accwmulaving radioctlvity
and, by the ting Octchbay concs avound, k2 nay coma back and male
a ocmall accumulatisn that yoor, and thon coatinvsg on throuzh

the winter at & low 1ovel, It is ny gusss that at this time

tho fish horo rit 2 pexriced cf swmor dermaney ia vhich tho

Kz
wd
!:'(
5]
‘e
Q
fadd
€
L4
fote
(]
o]
ped
*
s
[§)
Q
L)
5]
}
%
L}
Q
l.)
8}
t#]
(1}
(¢]
in]

nito narizzdly, and I think that

L}

that will cuplain, teo, a 1ot of this businsss as to why the

figh do not biio so geoad in fAuzust, bui yot thsoy do ia Junod, Thors

is & lot ¢of roason for malkinzy this onz assumdiion, Tho fact that

thwey eould got 14 of tho radicrctiviiy is a zroblen all in itzsl:
So faxr

as I Imow, it is th2 only Zish that ean
tivm out of th® bonz Just lilke that. E2 has this terriifiic tuzden

of 2 micryscurie, Hz caan cut it dowa to o tihird in a moath,

[

The physiolegy of that £ish bonz is a2 trermandous

problen dn itself, Thore aro a geod pony ways, but I won't

. discuss any of thom, I thouzht akout it a gozd deal, but it

vould téka 2 lot of controlled exparimonts and you would hava to
have a pretty gosd physiolczist and you would have»to look at the
bone,

Beforoe I quit, I will wmention just 2 weord about the
vater féwl in that w2 J{ound that wvater fowl in Vhite Ok La?e
wore accunulating guite large amcumnis of radilo phosplhorous in
the breast museles and would probabdly also ke tri-phospante.

These are prizarly bottom fesders, They carry a toial

body burden of 5 to € mievesurdes, I tuink we had orne up to
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10 nzciacuéi- in total body burdza., Ve dissecied the aalmal,
eddine up all the tissuss and tyrying to get a Iundrod. This is
in the rzgoxd and will ko cut inthot':: ronDet whore we h:vé all
ol tha iissuas n ihe bod dy veighzd and the rorcoatage count
positiion in total woisht of the fish, That is how we azrivad

ur total body burdsrs, Vo toke a sanple and by vsing that

)

0

&
[

9)

painzt the aveorase of the total vwelsht of thoat particular tissue
in the body woizght, then we con arrxive at vhat the total beldy

burden was Zor that porilcular tissuo,
L2, POARSON: Dr, Hrunmholdz' paror is now opaon for

DR, ODU: Thy wouldsn't your docline in radicactivity--
vay didatt tho £ish stop growing?
D2, IRUIEOLY: I can't stick my nack out that far,
scaus2 there wos no narked domaze to the fish, Howover, the

fish wore growing rmore slowly.

DR, CDU1: This slow-dgstm in growth will slow domm

DR, PEARELH: o, I think there is much b2tter evideance

We Enow that fish bacomz letharzie vaen the tenmperaturo riscs,

The fishianz i3 no good in the nmiddle of August. I do not belicve

they metabolize the stuif, The fact tnat the e is sluff oif,

L]

12 they get rid of the radio strontium -~

DR, ODU: You arys postulating somothing you doa't kaow.
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? DR, BILLING3: Vith rospoct to this 35-acre lake, you
poiat out that this is 83,000 fish por acre, or 1,030 pounds of
fish for every acré. I shouid think this would malia i¢ cvident
as‘to vay thoze grow slover. Mo soys hore that the slowsry --
excuse me for quotig¥ ole IETH

D, TRUNICLEY  Dxzewse2 n3, but ho knows nore aboul
this thirnz than I do.
2. BILLIIIG3: It says hero, "The slowor growth rate
arong the fish of Vhite Qak Lake niay have resulted from over-
crowding, "

DR, ZRIIEOLZ: ¥ do not thinl thoere was overcroriing.
That is on3 of those thinzs that I do not azrzz with that I saild,
I said that {wo years azo.

DR, BILLIIIGS: On paze 25, the socond paranyan

you sald: "Thus, with th2 exceniion oi the foreshoricned liile

- 8p2n, and peraaps the slover growih rate, the fish population

of Vhite Oak loke is to bz believed essentinlly tho same as that
0 any comparable body of water in the rezion.,

Do you want to comzant on that as of a year ago?

DR, KRUIEOLZ: I s
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27, That is not
true in the sumrary. This is an abstract, This is not your
prelininary ré;ort. This is the abstrect of the big report that
Szm seat you, it is an akstract of this report, It is about 34

pazes lonzg.

I said 2 lot of thines in this -- six and a half nounds
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chilled vp thsve -- that was gaid without having a chance 1o
AZC wonted this roport within three
glve

j leolk at any litexaturs,
e the worlz was finick a I would
i on it, a

K]
“ v

1t01ld tha:

( / poaths a
/ .
it to then vhen I got it wedtton azd I would vwo
get thig stuil

¢ do it and

/
/
!
100k a2boui $ix or nine months ¢
had not even comnilced date in 1053, 1 &
7 litorature, I may have gone oif hali-

P
av an

v

at ronort.

1205
geod many thinzs I said in th
3¢ Don't you think the 11,000 conditionad

A
7 ovorcyovdlna?

No, I hove

ERUnIon:
Inow w2 find anyihing llio that at all

D-: Py re

e -
< i

DR, BO35:
Ve orin up the fishing s2aczon and let the psonl

* o in Wisconsin,
whatever tasy can get bocause you sin

(: ‘ talz

growth of fish, .
DR, PZEARSON: This is the fishing season. Fow atvout

tkat, Dxr. Curiis?
‘DR, I?IEOLZ: 02 that 11,000 fish, G2 perceat of then
ard shad about Zour inchss lonz,

-are giza:

DR. PZARSON: Thoy still have to cat.
. DR, KRULEIDLZ: Thay can only caf as much food as tacrs

15, Vhen th2 food is thors, the lak2 is trencrndously fertile,

| JO ey
ne Dl_;:,'ar.

- The population will supply itself with tho food that is thore,

The population won't get anything
Ycu should not get as hish a growth rate

DR, ODUM:
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in a southora cpacics as ceapared with vhat you would get in the

HI&u ATRIOR:  Ian line with that line of thinking, w2

tooxz chanuel boss fron Peanoylvanla and Goorgia and tested them

9]
3
O
o
;4.

as to tomporotuzs tolerance and theore wal feronc

Qo

L]
FROU 708 FLLCE2Y Oa this productivity, out in VWashinzton
vhera we think ve have preity good trout growing, we figure if

2 lalie produces about 360 po wds par acre, this i1s very nice

bscause this is trout water. Tho cl“"”i exauple of treonendous
" producti i3 the torm of corp in ihe oricont; somz of the nilk

fish in the Phllinping Islands can ke considersd. Those poundages

ratcs so up on the ozder of 1,C300 or 1300 par acre vhere you get
a short cycle. I would say your 1,000 poundé is rcaliy phenoninal.
DR, BRUIZIOLZ: Tig got that in ordinary Illinois lakes,
DR, CDUA: Eut you deal with trout.
FROB THE FIQ0R: I am sayingz 300 pounds of trout --
DR, ODUId: That is equal to more than a thousarnd pounds
of carp.

. FROM THE FLCOR: Vith respsct to this tosicity, I hops
you von;t be unhappy 12 I take exceptlon to the statement taat
the chemical toxicity here may bo a real factor, I thinik thore
1s probably & greater °::cies dificronco among fish for chsnical
toxicity than we would normally expect frem rﬂalﬂtién dapage ——
throuzh the animal kingdon vertebroates. This 1D-50 rangos are

not really too great in ovders 0f magnitudo.
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Indicatinzg) Ilz2re is the Ziguve that I vanitod-- o2

531,0C0 £ishk, 324,000 of thizm wors gizoayd shad, 02 that
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you vould 7o alonzy with us, Lovzhios)

o n - - [ 48) 2 A K Kal - — . |, TS I g £S5
-= 20,C30 pounds, Those 1ittlo Zoilars vwore about fouwe to five
L 29 - 0 & RS ~ -
inchios long,., That was all ong-yony clioss,

FREU 742 TLLCD: It o2ous to ©2 this nizht b2 anothee

good place to o back to Tran: Ilovmant®s <all: on the »ats at

EnivotoXx vhcre ezseatlally the population was killad off, A

vory large pozcontana of them ware Lillzd off by radiatioa

c"“ﬂ” ,or thoy siwould have begn, and very roapidly cand kack to
a full papulation donsit y undor radiantion levels <hich wars
terrdiiically hilzusr t‘zn Louis got.

DR, EUTEQOLA: let mo _uote a Fostor, et al, 1345 or
1943 4in growih, e Foster found thaot when Crezsavilice tzout
wvere givon 105-R of X-ray, there was a slizat damazmo. Thewzs

vas qulio noticeable damaze at 200-2 and thers vas consideradble

[4]]

danage notoed at &60-23,

Now, let m2 quote U

riddliny goenotic systen. Ee says that it docs not malke any



thoy got this radintion as one shot or or

X Rl e Pt B N
Qliforonce vhothor theo

ocvey 2 leny poricd of timz., You will hove tho sawno effect on

tho popuioiion 12 you yradizte -- zay, you have & populntion of
£ thnt rozuloation with o 108D0-2,

at it ovey tha enidre Dopuintion,

Rl I3 YLOCR:  In oar ¢S, you arg tollin

b IS B S T ]
Jeal dnnaz2 and iAn anotlc

physiolozicenl

P2, ARUIECLEZ: "I an rot ccnzazing it oa the Jrowil
rate, Yoo, it is a physioslozical effszet, kut that is vwhot he
fownd

I think if you give 2 fish E30-R or GCD-R of radiation

: FRoU TS TLO0R: In many cases, that hos not boen founi,

..
bitioinh th bt}

DR, ZUZICLE: Yo did not havo contzrollcod enscrimonts,

I an guessing at thi I will go 2lonz with what Dr, Dunaing

said yosterday, .

CFRCII THE TLOORT I think this is possibly and cox talnlj

s0n?% ’inv tkat conecedivably could ko It is diffcren; frem the

resulis that have besn okserved in oither posulations where thore

is a continuing dosaze that i3 piclicd up and there doss not ssom

to k2 any kind of comparable damags,

DR, IBTIEOLZ: That iz truo, bui 1 do not know that

anyona else has cver studled a populatica vwhich has been exnosad



o~

110

for svch a loag parlod of tlzez t9 suchh a2 hish conconiration of
adicactivity. Thorse hos besn nothing cesparable dons,
That I vould 1ika to se2o doue is to have thls soo2t
of thing continrad o that thoy can yun contyolled exzzyvimcais
alonz with Imowm doscs of radic-strontivn in the body. Vheon yeou
censider the sicloton of fish, you hove the goaads hexe (indica-
ting) and the »iks here, aad these things ore receiving a iro-
pond 2z “-u.;;u < J.:.&\:iis. LUl Ll LI‘A 1 PR VEIE Y : i-i«\'a~ [WRERS
nendors doze of radiantivn £rom thoesoe Lonza Adnlitedly ths
en2tration is not very great with beotz, but it is o very
- ?

constant thiagz. ¥ thinl thero could wall L2 gsong effocts Irom

@

At

FROM THZ L0 Is it poos3sidle to maig measures fow

DR, IRUMEQCLZ: Thig, we did not do, but --
FROM T:i38 FLOD2: 1t scexs to no thot would be a rathoer

controlliced type of exzerinont,

DR, KRLIZIOLZ: Vheat I vould 1ike io seo done, and I

a shot of strontiun up to a nicrocuric in the skeleton, and

then ses want tho fecundity of the thinzy was, hovw it vas compared
agalnst the contxolled ponxulation, I would 1ike vory nueh té ‘
gco tihat, ALl I an deinz is gsuessing on the basis of circun-
stantlal cviéence. ‘ . | , e R ——

FRO TEZ FLCOD:  In relatiensialn is this aprarent

quick removal of strontium freca the skoleton, ars you positive



o

that you wore neasvriny just streatiun thora?
b, FRUOLG:  Yes, sily,

FEOU 7a8 TFLCCR  How nuch phoszphorous would you hoave

DR, INPIDLZ: Va2 tried this year-round and owr xadio

chanidenl annlyses on the samples of bone shkow2d that no matior

mple wos taken and analyzed, wo
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did the cnalysis in the oprirng, 3in the summzr, in th2 £21%, and
in the winter, Just €0 sc2 if we were goiting tho same ratlo,

The ratioc of strontizn to phosshorous to ths kone was

. the sope during all seasons,

FRCM TaS FLCOZ: It has béen indicatad that phosnhorons
cane un with vern tomparaturcs and higﬁ Iczding rotes and pretiy
quickli rgceded, then, following the raak tonporature at nid-
sunacr, 80 I vas dnclined to Te just a litile suopicious, Pessibly
part of this apparcnt rexoval of stroatiua ﬁight b2 the lecss
of phosphorous,

DR, EKRUIZICLZ: RBasced on our radio choniecal analysis,
it ves nét. This was strontiun., There was very little 8. Te
lfigureﬂ it in eguilibrium,

FROY THD FLCOR: Somo of these synptons -- I don't know
th thea ov not -~ but it sounds like ths

laize i3 loaded wiih colonorus,

PR, KRUEHOLZ: W2 &idan't find any,.
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DR, IDINIIgLAS Tho scales waro hottoz thon o Zizo-

FROU TS FLODZ: Did anviody leok oy vivuses?
FOQH TaB FICOLY  Oa thwa asounpilon Llat oaly sirontivn
vas baing takon out, it cocurred to no that o streoatiun is

221lo2blz bone and o2 the ecarcinsgaale effizct -
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this nmight be a pronising lcad.

DR, BRUNIDIE: Thot 49 vhat I vwould 1liks to sce, That
is vhy I soid the Iish wore lesing this rvadlo strontimm with a
rornal pictur2 of the nallenble béne. I think it is one ¢?f the
hotiest things we uncoverod.

-FRLU 743 Froom: ;t would b2 oan intorastinz thing to
see rasearch oa a Teonnesse2 laks havinzg a beoaxing oan cancer,

DR. PSAR3OH: It is amparent that w2 have a lot oFf
loyal {ishermon dexzonding on vhat goozraghlenl arza they coms
frem, It sounds like Tannozses is a good fishilng area, but
think we should fiﬁﬁ out how tho fishing is in the llorthyest,

and w2 will now call ca Dr, Tostor to discuss consg of thaczse

problems and also you nisat includo a little on atomic encray



getivitics,

D3, TooTIR

| T . 150 8 T e
toxtivrost vihieh D, Pearce
b, - > ER) -~ Y, A
is not at 2ll stranze thot we might havo

provliem in the Colmbin

for the plutonlvn-Zrslucing roacicrs,

cleoar, malics veary cioelliont water
and it hkos characierlstiss wa

suvzh things tho

as

tino is voluing

s

W2 have the Colunbia Divoer

talilicd about a little yestorday

cnethinz on the oxdzxr of J17 niilio

out in tho

at

.

o radicnctive contanin
was originally selactc

volwazs of eold tmter

viag variable and ccol,

luodia River, boenuso it is cold and

The saluon at the prosent

4

thozo fish are cavsht dova in the nouth of the river.

-

The spotiinz
the inter-Colunbia River., Mcst

princiral fish in that arca, utilize the

o2 o the vrorxroductive arca includes

of the Chinook, which are the

Snake River, vhich is

<o

d

ich also nala it very excellent for

on the nain branch., In additisn to thsse commoreially valuable

salnen, w9 alse have a very cxicnsive sport fighsry in terms

of black bass, small pouth bocs,

and waite fish,

These ars

inpsrtant lecally., They aro entirely difforent in terms of a

roblem 0f the salnon, Tho oo
migrate out to the ccean at an early aze
until they are acdulis,

The other gane fish with which

calmon are tora in ths axroas and

and do 2ot cone back

woe are concerngd spend

for ¢onling an industrial ploat,
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the eatire year in ths‘particular‘area, 5o they exre expssed to
those conditions in 2 transzient manrer, but in & continuous,
chrcnic typs of exposure.
The fact that we have an atenle encrgy plant setiing
up heve on the river ualies us rather vulnsrable to aay public
.

relations azpoets, you nichkt szy, in terms of any degpreziation

of tho salnon downstream in spite of the fect that the salwon

his lalzes and he may quickliy jumn to the lake since ve do not

_ know puch about the atonic cacrzy plant, and thizs nust be vhat

is depleting the supnly, so wz must know the eifect of the river

's0 that wa can propzrly evaluate this sort of thing.

Tho lay::an, ozZain, is concernsd.with th3 end product,
Ho vants to know what happzncd to ilwe saluon or his’sport figh,
and ke is probably not conceradd with tke bleolezical factors
that go intc producing this ernd product. As bioslogists, we are
intcéésted in the wkole schzra of thinsgs, Ve know that the fish
do not héve to bz affected directly; thatAif ve eliminats the _
fozd web that the fiéh nay b2 eliminated or changs some ecoleziczl
factor, we knock the‘temperatura out of an opitinum something of
this sor;, that thzs effcet could bz indiroct.

' The fact that we have an atonlc enarzy plant tkhere

alco brings up problers in hazards with resnoct to huxlan bain

Lo
zs.
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This, w2 avs intergsted in aiso, Dr. Pearce yesicrdny gavs

you seon2 indication cof come of the measurcments vhich are nace

in the convirons of the Hanifiord Vorks, Ve have people wao are

]

catehing fish and ecatl

-

3 ¥ish, Ve want to b2 sure that the fish
they do catch and cat are not cspecialily contanminated, aﬁd w2
want to avoid any possible hazard to man,

Also, concelvably, ve night think of another hazaxd
there. If the river Plankion conzentrated the radiozactivity
naterials irbg the water, it nicht be concaivable that somzoaels

drinking water night b2 a little moro highly contaninated than

-

othervise, but if you think about tho problen for o noment,

~you have to realize if you start out with a given activity in a

quart of water, cven though you aro pickzinz up the organisns,

you are not going to have any more acitivity in this quart oi
nter fhan yoa started with, | ' ‘

Our prozran, as far as the aquatic biology 1s concérned

-- one is plant control, to measurs the ém unts of radioactivity
present in thesoe various forms and relate that perhaps to a
bunan hazard and also the hazard of the organismos thcméelves.
Wh;le ve are doing this, sanplinz many spacices over certain .
2ricds, it also gives us an ozporturnity to pull out a good deanl
of the écological relationships vaich are iﬁvolved.i In other
words, tﬁﬁs essentially is a loné, large-scale 1aboratory‘type"’

of function.

Cur arca includes not the entire Colunbia RBiver waterzshol



but thore are some 120 nllzs of the river wiilceh dis 21l that is
invelvaed, and this io a stralght flowing zriver in hore (indicating
A year or so 2o, the licliary Dam was completed, Thils iz partly

a roservolr and dam back hare (indicating). This brirgs in soxez

new prevlicms that were not otuzywisc aprarer ;t.

(indicating) indicates vhat w2 ave dealinzg with -~ a river 2

guaricr of a nile or nove w
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totteonm ig ncstly eshblestonss. There lo very 1ittile sedincatation
and siit doncsitlon here., These are thaso vihilte blulfs thot

., Pearco vas menticning yestorday on thz east side of the river,

The Columbia River, in spite of its large size, has marvelous
ckaracteristics of 2 mountain stream, more so than it deoss of

sléw rovinz river., I think tho diffcerencs betwzan this and
the Savannah River that we h2ard about y“ste* day is abtout as
differcnt as you can find., 1 have not seen the Savoannah, but
from the deseription I have heard, it riat b3 consider ably
differeat. The types of botton forms that we have to deal with
are the swift water nmouatain forms, lois of lay flies, lots of
snails, sparse Planikton population in 2 rapidly ficwing water
strean, as you would expect, and so forth,

The sourc2 of our radioactive materinls ip the Columbia

River originates in the reactor and this p2raaps recalls scme of
the things fhat Dr., Pearce mentionsd yesterday. A typlecal reactor

\rea pulls water ocut of the River, pulls it throuza a water



prosessing piant in order to purily it and malke it a little
betier as a c¢o2lipg vater, and this is run throuzh the roactor,
end I would 1ilke to malie one very clcar distinctloan hore betucen

the kinds of 1s
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about up to nov
and the kinds of isoiopss that w2 g2t cuit of this far sids ol

the reactor,.
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Ve kavo bBoen tallin; in torxs of fish and

¢

B
'
L&

producis, the results of splitiling uranium atcns and after
they are separated from the waste how they may get back into
cnvirornenis,

If you explods an atcnic bexb, 1his may contaninate
an area fvonm fission pvoﬁucts, too. The f121 eleneats in tae
reactor herc arc completely isolaiod fron tiic water. Ve got no
uraniunm ocut of theso fuel elznents, no fish and products into
the cooling vater which is merely golng by and kesning thin
cool.

The kinds of radic isotopes which we get rosult froa
minerals walch are present in- the water, to bagin with, and
as those ninerals go thrbugh the plle, they are bombarded by
thz neutroas and.beccme radlozctlive bzcause ¢f the neutron
activation, This 1s the samz2 sort of a process as Dr. lorgan,
I suspect, would have ot the Cok Ridge whors thoy are producing
- some sort of isotonz -- taking some matsrlal, putting it in a

plla, radiating it for 2 tims and pullinz it out, and it produses

materials ia this mannor. As the material comes out, 1t contains



a larszo amount of short-lived nmatexrial, By allowing this
mzterial to descay for a short vﬁﬂicﬂ of time on a rbtﬂntﬁon
basis, much oi thig is dissipated before it is actually dis-

cherged bacii into the Columbia River,

o]
o

With respzct to aquotic biolezy, the Biolozy Scction
at Hang o”d hos boea concerned with vaat this materlal nay do

to the Columbin River 1life., Vie have bsen

©

tudying the problen
sincz a fow vwoehks aftor these reaciors flrst bozan operating
back in 1945, Ve hawe 2 labtoratory which is located in onz of

-

72 study these

W)

the producticon areas and cnz of tho viays in vhice!

o the line,

[

eifccts is to essentinlly pluvy this laboratory int
Vie have a continual sample of vater wvhich is coning cut fren

-

this =zevlon waich is geoinz into the rivesr, and vz continually

¢

.biologically wmonitor fhis wvaste with ccequatic ovganisms, par-
ticularly young sglmon sinc2 this is the one that has the dollar
sign attached to it. Theso are run in terss of toxiéity iypo
of studies.

The sccond paage, of course, is our field mon*to“in"
prozroan wnicn is a samnling of the organisces downstrean,

Just a moment on this lhbcratory sarpnling progran.

(siide) This is a continﬁ#l flow process we havs» :
vhere w2 havé a nuarer of trouzhs wiich are set up, and we
brinz in river water wahich 1s uncontanminated essentlally -- also

proper and appropriate amounts of the pile water d‘r“ctlj iren

thc systen, set these up in a serics of dilutions ranzirng fron
’ & )
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these waich may exist in the Colunbiz up to dilutlions which
are nmany, nany times these waich will occur in the river, and

viasyre
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this gives us an oppoviunity o s9% tha
danage may bagin to eppear; and 1£ we run it high enoush, we can
see at what leval this occurs, and w2 can exirapclate back iznto
these much lover, lovier levels,

(s1

2
()

dz2) Tihilg is the sort of result we get. I would
like to point out that these cre not shozt-torn cxperimonis,
These are long-itzera chronic studies, The gome sort of thing

that theso orgzonisms ayo actunlly subiccted to in the Colunbia

River is shovm, Ve likg o use salmon,azaian, beecause ol the

econonic valuve, but also bzcavsc this spzcics is avravently.

th2 most sensitive we have in the Columbia River., Ve started out
with the ez3s in the fall at the sane tine the eggs are depositad.
Ve incubate these and w2 travel theam throcush the larvae and into

the ficgerilng stages ang w2 keep thon into the trouzhs until

"normal migration time, until tine to go dovmstrean,

‘Qbyviously, the egss are very little affected. Ve bezin
to seec effects during the fry- stase in tho high levels, and

these continuz into the fingerling stages., The concentration
of the Colunbia River Range rust bz below this nrea in fhrough
here (indicntirng). These are coasiderably greater than we have

in the Columbia., This is a growing effect of tho effluent.,

It includes all of the factors. It includes the temperatur

o

o
&)

ranges,. It includes a factor which I did not mantion as far
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the chonical tomiclitiy 1s concarned, It is water {hat is fed
té the pile. Of course, they aye interesicd idn paintaining
corrcsion ratoes at an extramely lov 1cvol so Gicuzaunie’ is
added to the water to control tho corrosion -- dicgrﬁnate;;S'a

toxic naterinl -- cnc chomical rate, on2 chonieal toiclity, and
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cne nizht be tolic -- w2 can atiribuiz th thinzs,
Ve have run this iype of thirg izny, nmany tincs, Ve

have also conpared this with tho mater just bofove it gozs inito

the pilo, 1In other vords, we brousit a ccmple line deotmn from

w
h]

5 to th tle,

@
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the chemical troated vwiater just bvefore it 36
Ve run those saope dilutions at tha sam2 tempe:atura ang the
result is identical., In othsr wovrds, if w2 elinminate the factor
of radiation frem this water, we geti the identic2l sane piciure
-which tells us that ths radiation is not tae major factor with.
which ve ars coaceraad,

Secondarily, w2 have bean runninz, this year, a

A
dichromate test _to see}what the effzct of the dichromate is per

. )\
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i
lide?? This represants the parts of dichrsmate which
vie have added. fThis, again, is a chroaic study. 1 think this
L F

a—

N -

brinss ﬁp a pgiﬁt‘in terns of conventional studies on t?xiciﬁy.'
If you lcox throush the litorature, you gensrally find

that dichromate is su vrosed to b2 tozle to one-fifth -- scnevhere

around S50 parts per million. If you run these for a few waels

at a time, you can s6@ whether you start to get a mortality or rot



In our test, w2 know that 50 paris to a million was

vay tco nuch, Five'parts p2r nillion was way too mmcha,. Ta2
stﬁongest wé used was hzlf a part per million, and thils is the
result tﬁat w2 get, and dichremate ruarns for nonths at a time
at 2 half a part por million, and thcese azre tho poriality fi;'re:
vhich we gst. The eg3s ~- fins -~ practicality no wortality
even at thls level (iﬁdicating). Curing the Iry stage, ve
seo nortality and dﬁring the finzerlinz stages this mortality
increases. This is in torms of mortality (indicating); a slowing
of the growth rate is even more spactacular, and w2 se2 ajain
the coantrol. Almost all'of these are slightly less. This
" should ba four. Tha twb and the four, these awre not statistically
significant, but from the .05 on déwn, it is statistically sig-
nificant in terms of a slowzr growth rate, So, we find out that
we are -- and in terss of a conventional type of toxicant -- we -
have a fadtor of probably cne ona-thousandth of tho assuned
toxzicity of a conventional fype of cacmieal, This'brinvs up a
point vhere I an not surc that we know enouzh about radiocactivity,
and 1its effects,_as wve do adout scm@ oi the old chemicals that
have béen around for a geed many years in terms of these chronié
studies,

- With respect to'temperature, the épecies w{;?wwééghmA~®m
wevare nost concernaed are the saluon., Ve krnow that we can put
carp oxr som2thing of this sort in the straight efflucat at very

high temperatures, and they get alonz very fine. Ve also lLavw i



Ceontisrade, vhich is fine, for a nuzber of resulis. Tne acdu
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that the Columbia River salnmon are also vory tonpzrature

sensitive. Tho youny nizgrating size salmon can siand 20 dogrees

\
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are provably even more resistant unless t uwp into teonvya-

A

70U g
tures arcund 35 Centigyrade vhere you have bkocterial action taking
over and discase ceoalns in,

This is not s¢ wiih the c*ag. Y2 noticed in our
rosular monitoring emperinsnts that we thougnt we cculd sce
some nortality in exss wvhich w2 could attribute to fair incroases
in ¢emperatuwre. We ran 2 tenpavoature tost on ezgs of Chinsok

szluon, and these 16 and 17 dogre2s you nisht comrars with

Dr, Patrick's quot ation of yesterday for scrz of the warm water

fish,

(Indicating) Thz blu2 arsa here renyoseats the range

of normal tenmperaturss in the Coluuhila Riyer ovor a pericd of

|}

years, Ve hapsensd to x»un this durinz,. 1552 aad, obviously,
this was probably a gosd or bad ya2ar to run thz thing because
it vas the warnest year that we bave actually se2n out tnere.
Thase are zperinesntal levels, and w2 s2t the exporiment upn to
follow the tempeoraturce of the Coluabis, introduced salmon ¢33

2t the time the {fish wore sp 1in~ and orservaed the mortalitly

on the ezgs. This v“c actually carrizd throusnh into the fingorlinZ

-Rather intorestinzly we found that tho lowest nortality

vas below that normnl for e Colunbia RUlvor, It was a little
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surprising to us. Ve siaricd to get appreciable mortalities

8]

vhsn ve raised . the temposrature perhaps two or three dcgre;
Céntigrade, and these temperatare raises axre coasideravly g 'rgater
than those creataed by the efflucnt going into the river, I would
like to'point that out.,

Also, sinca we hoave run that, we found within this
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spscles there i tenperature dififercnca. This
has bzen showm, tco, with the work at the Applied Tisheries
Laboratory. 'Vle ran those oa Puget Sound bocause these ezss are
a lot ensior to get and e got theae from stroins thazt inhabit
the Columbia River., OCur lcczl gtrain ayre used to spavning in

wvarneyr water than is characteristic of this particular species

by a nmatter of a few degrees,

The tolcrance of the lecal fisﬂ is slightly greater
than it is for these.

A second expsriment shows that these mortalities --
ve can shift thié (indiqating) up a couple of dezgrecs from vhere
it is nowv.

Enouvgh for the temperature factor,

. Let us now get back out into the Columbia River.
These samplipg stazes have bozn selected for several reasons,
One 15 to try to catcih the spot vwhere ccancentrations of radio-
active material are higa. Also, we try tovsolect thom so that
hydrographically they are as similar as pessible. Ve try to

selcct shallow, gravel river arcas whera the current speed was
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approzinately the sane and thé bottom rocl: was about the sans,
Consequently, in.conparins one station wiih anothor, we vould
have somethin? closcr to leok at than if woe plcked a lagoon
area in oﬁe place and 2 fast river in anothar,

-,
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These orgonisns \n*ch w2 picli up in the Colunxm

(5.4

River do contain madicactive materials vhich they have gainad

from ihe wator. £As you have heard frem the previous spealers,

these things vary xather tremendously according to specles.
This particular kird of a distribution will chanze in

vith season, but i1if w2 pick out the late summezr periocd close

to the plle, this is th2 typ2 of distribation that we get,

Thiz {Indicaiinzg) miy be surprising to you. The
nid-larvae ars often more radiozetive than tke Plankton but,

characterisfically, tarough the major part of the‘~4eh, the
Plarkion will be the most radioactive ?art of the substance.
The organisms that ieed closs to these botton forms are the
small organisms waich are much more radiocactive than the ones
vhich might be characterized as the larzer fish vhich are
fLrtlef up the- 1ood chain, The vaite fish 1s a bottom Ieede
It usually is quitz a little pit nore radiczetive than the
bass which is a . . . typs of fish. This r2lationship bgcomes
appareqt later where the bass drop oif in their Ieeding habits.,

The white fish coatinus fcading later in the £21l, and w2 oiten

sc¢2 white fish two or three tines nore radioactive than the bass.
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Looking at this on & gross picture doecs not really

pean nuch in texrms of concentyration bcouse this reproseats
ail types of isotopss waich are present ian tho efilucnt., Ve
aae intercsicd in sp2gific izolonas, how nuch of an individueal
thing is congenirated., This will give yosu som2 idea of the

that, p2rhanz. The distribution of the radio-
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actlive isotopos in the water ot 2bout the time they are dis-

-~

charged from the river (indicating) and this is sinilar to

[0}

“the figures vhich Dr., Pearce gave you yesterday with a predoml-
than ono parceat of the activity, but vien wo go over into the
animal forms, these s
or are not piclked up,
P-32, very essentinlly, physiolezically, w2 know, nakes

up the bulk of the activity -- cven a groater percentage of P-32.
This is on the bzasis of 100 pzrcent of tho activity., It doos not
represent the relatioaships that woe wsre looking at bafore,

- If we extended th2 heights of these thinzs so that they
woﬁld b2 in relationship to one anothor, we would have to use a
logz type of scale in ordar to get them on the papsr. As we saw
before, th2 animal forms, somathing on the order of three orderé
of maznituilde higher than that of water itself.

) Thé concen?ration of activity phosphorous nainly, here
(indicatinz), of course, is primarily 2 function of the porcentacs

conposition of phesphorous in the varicus tissuss. As Dr, Xrunhol



—_—

{ p]

. 408

sndicated with strontivm concentration in tno bone and concca~

{ration of pacsphorous cuds up so ithat tha phosphoreous rich

structures are the cnes most radioactive, 2nd the fatier cnss

'y

arc the least radioactive, and this is to cur advantage in terus

of psople vio are eatingz these fich where the mederate radio-

active materials are geansrally dizcaxdisd and the least radio-

active materials in terms of the {ish mus=le, having the lover

rodionctivity density.

In terns of scasonal vaviation

up as before, of course, the flow ol tha Columbia River reprosen

here, as nmenticned by Dr., Pearce, which
five, approximately, during the snring
orizinates malnly fren L2 snovw and.ice

and this tilune of the yéar-the veather v

-

-,

vhich have boen breouzht

1

Y

or

changas by a factor of

»osh season,

=y

(24
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.clds up in the mountains

arms up and w2 get a few

rains up there, and tiuese snors melt vory yapidly, flush dowmm

throuzh the rivor z2ad the flbw “ces up.
active materials in the river water, 1f
a level scale, the diluiion effect here
imnortant, so vou hove activity density
reverse of the flow pattern. Again, we
patiz2rn in texms of the river orzanisns
colad winterzonths. Thay are high durin

and we kave suporinncsed here a tempora

se2 the goneral similarity of the tende

0f course, the radio-
the piles opesrate on

is th3 one which is

of the water baing the
find 2 different sezsongl
vhich are low during the
2 the late fall moatls
turzs curve, and you can

rature curve and the

activity density curve. This brinss out the physiolozical
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invoriance of how these forms get the radicactive materials.,
Vie Inow that the Plankton farrs whieh are in close
assoclation with the vater have a close exchange, a good doal

d z2isorpiica, folleowin~ nmuch nosre clczely the
b -
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activity doasity patteran in the ri iver, but thoso animal forms
vhich are tete 1‘ their activity mainly by their icod have

the most activliy at the times of tie year when thoy are fccdipg
nost acﬁively.

Duriaz the cold pericids of the year, near hibzraation,
little food beoing coasumed, the act ivxtj is low, and durdng tha
pericds of high physiolczical 2 vity, hizh food consumption,
it goss up.

Ve notice a sinilar pattérn, variations in ?his, vilth
ins=ect larvge who may go throuzh a foy stages of arrsesting,
even during the warnm poricd of tha year vhen nornally the
aqtivitics waﬁld ba hlgh, and they go into arrusting stage
vhen they aro not fezding and the activity wili drop off, 1
think Louis was referring to this.

.Evea in sonz of these fish in wvarn temperature, if 
they sto? taking in the mz2terial, it will go off in spite of
the temperature pilcture,

Hlow do these things vary with distance dovnstrean?
0f course, in through this (irndicatingz) zone here, we have
several reactors and the activiiy density of the organ-su:

increases as we add nore effluent to the stranm. We find the
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hizhest radicactivity in the old towm side of Eaniord alenp th

shore with a rapidly dinminisiainz activiiy dovmstrean,
I hope you azprociats what this relative cctiivity

éensity is on all of thess slides, You mereoly take the hizhest
valus on tho chart as 102 porceat and eupress these oiher values
in torns of perceantases of the most radicactive matorial,

his particular curve (indilcatinz) is fox PlanXkton
waich has a fair short-lived ccupouncat so that thoe activity
érops off as we go dewastream du2 {o tvo or thred major factors.
Cne o theso 1s tinme fcor physical docay of the shorter~lived
&

naterials, Another ons 1s a peculiarity of cxops of our sampling,

U

and nost of this represents in that colleciion along shore or
in areas wiiere the efilusnt hos not been ccompletely dispversed --
you ﬁill recall in the first slide we had a band of offluent which
went dowa the river before 1t beeame dispersed throuzacut the
river as a wiole, Of covursc, some of this fast drop-oif is a
result of better distribution of the effluent throuvghout tho
river as a whole, Ve have those two facters and we also have
incorgcration of these radionctive materdials into the blolozieal
forn Fhich draws thea into a biological peol and which nmakes then
availabie for further radioactive docay for this wholo mass of
radicactive ma;erial is finally moved dowm tha river,

’ This curve (indicating) as I said, is typical of
Planlton. Ve can draw different ones for ceach orsanism and got
slishtly different slonos. 1f we draw this (indicating) for the

KA
-
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v2 do not have

it would not drop off as xrapidly because
w2 eonoars

fish,
: as nuch short-lived material poesent,  Actually, i
an, In spilte of the fact that tae

¢ forn

uzh dowasirean,

!
/ this far eaous
f the nost »adioacti

on will ko mest yadicactive,
1f wva go dovmstreoan in

vt
e.‘. 4}

Plankt

; clese io the plant,
- Bonncville Dam, we are apt to find that the Zish, . .
are nore radicactive than the Plaankton for:,
.
The turnever or geasral accumulatien of radioactive
materisls on o lonz-term hasls hos heex of particular interest
to us in toris of thevﬂc“arj Dan Reservoir hare. Wa chaaged
a stream condition, flushed the matericl outl into the ocean, into
50 we were interested in knowing

onoe of a stagnant environuent,

wvhether this noterial might attond'tb czecunnlating in the reser-
s 0% silt doposition., Ve followed
forned, (Indicatins

voir bohind tha dan in te
dan s

this over a period of a year since theo
in January waere

tics in mid-larvas starting in

we have a drop in February, liarch, April --

These ars activi
it is iypical, and thenr

the flocd scason -- 2 najor build-up during the varm montihs
typical seasonal patterns that we shoved

duriog

0of thes year,

-

hs

before.
Again, last winter a drop dovn during the cold mont
2 levels and tho

and, ol cource, we worz giad to sce that th
{indicatingz) nhore, virtually

25 bzyond this
duringy the previcus years, which

continuing one
indicates that there is

arc the sam2 as they we
at least,

certainly, for the first yoor



no major accunuiation of radioactive materilals in the bottox

naterial vhiech is baing piclied up by the individual organicns

Sampiing for quantifntive determinations -- we have
the laboratory prszrém goirz on in terms of toxzicity studics,
but we are also avare that the galmorn fry may not bz the nost
sensitive organism that w2 have to dz2al with in tke river, so
we are interasted in Lhnowinz whether any of the population
in the river are koing affectied., This gets back to some guanti-
tative type of samplinss of river organisas,

Vie staricd out taling quantitative samples in o number
of different siations which, as I pentiloned earlicr, were selected
because we thought they were as near the hydrographic conditions
as w2 could fiad themn, This gets to waat Dr, Patrick pointed out
yesterday. Comparing one siation fo anpther, it reguirss a
terifically large nunber of samples in order to try to malc
quantitative differences. These stations w2 looked at in terms

of both numbers oif spécies and also the quantity of indiv;dual

<

species waich were involved. The spscies nunbay conpare Rlite

favorably up and down, but we still get wide fluctLatzong in

\

numbarq of organisms betvween different stations, This probably
- 3
points out the kinds of diffcrences that occur even in a

stations which are sclzcted for similarity initlally, : '.kﬁ_
 We have arranzed these things in terus of the activity
}

‘density which wo fiand in the river water which is asscciatcd

with those, so we find that the stations clese to the Hanford



!
arca are nost radicaciive, and those f'“ther dovn tho river, with
the cicoption of eontxol, ave plozicd atove aad, obviously, in

terns of numbors, w2 have pichked cut thros vidsly diZiersat

can et 172 we compare those with cone of cur otheyr hydrosrapiic
conditionz, Ve hava seolecizd {ho cadddz D1y larvae hore, I
wvo plot the advundanzo of tho caddiz fly larvae versus the water

volcezsity of that porticeninr statisa, w2 get gonerally cuite

)

nic2 coxrrelation in terss of chbuandlance, e gst onz uwnusual

*. 9, ‘- - -‘ - - v 3 " 3
wagre tho roclis were espoeianlly larze and had rore irrezular

vrfaces than the othors which had botter attaclmentis at poin:s.
Azain, this brings ount the fact that ih conparing nuncers of
orzanisrs from one station to anothor in the river, it is a

rotty rishy sort of thiny unless you have a very large nubs
of samples arnd know what roally to cxpect,

. Ye arc COﬁbinu*n,,'but w2 arg continuing on only ons

station plus the control vwhich is locoatzd in tho most radicacti;e
ar2a ilmmediataly dovastrsan from thz reactors, Station MNo. 5, whis

ycu saw oa the slide earlier,

By comna riv" tie specics conpositions and the nunaers

p.
L
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of crzanisms at this cone station frcm yoor to year -- thera are
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this dovm to solosting tho iz 11 nariod

4

variactions, 5o w2 havo cut
wailaple,

- e o

3 of talngs @

viacn w2 find tho groatost nunbor
Thils station is soerving as sort 6? i1t own conirol.
Instoad of sampling rany Aifferent leoeoatlcns, we are é anpling
gcngce a vy in oxrdzsr to ;ol‘ow

nronicse, but

one statlion intsnclively aboun
oy cceur

. 0. -
nge vhalch

heuld czccur in the Colusiin

River, this is the

any population cl

[

if a ponulation s

spot vaczre it ougihit to b2 olserved Ii
some

e vould, of cource, like to bz able to have
ho fish, but w2 do not know

asure on t

cuantitative types of nox
of any practical sampling rmeans vheredly w2 can go out in tke
and got anything that means anything

umbia River and go out
27 up ard dowa the area,

1ieh we are nost con-

here you have populaticn svwimi
I had

lnncn is t
baecavrso of the econonic valne,

azZain, perhnps,
n7 at heoer

cornsd,
better te2ll you vhat you are lookinzg
(51icde) This is an aerial photograph of the Colurbia

¥e get

ter dowm 1o a gravel bar

Rivor, leoiiing throuzh the va
ta in our lczal area each year,

theso

4030 of tn
have thoir homes vory

sono 220 or
Tho salapn, as you &
It cones bach very nearly to the particular srpot
o can g2t at

3..2'9 )

r2 all well av

precisely.
vhare it was bora, so w2 fe2l that parhans onz WAy w
ttexr mzans of collecting

a pepulation analysis -~ lackinzg a bo
fizh -- 15 to cexmpare the rumbers of fish that kz2en coning back
and in this particular aren.

and spavning in th2 Coluszbia Rivor



-If the Hanford Vorlks was respoasible for eliminating the salmon,

2)

ve would expact tuils pavticula ccal popualation, vhich is highly

[13]
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2,

spzcialized for this particular avea, perhaps, would disappoear.

A

I£ the nuxnbors of fish which Lecp returning here remain abvout

the samz, well, things just probably con't bz 1co dozzone bad.

Ve kave counted these numbers of noests cach year.,

fish spavm, 1347, 1848, 1949, 1950 -- is normal, asd we use this
es a zero lins (inficatiﬁg) T3 €Al ComNATe hOoW mAany nests were
available wacn these offsprinz cane bagk, and we can determins

" herc (indicating) if cur aszsumpiions are right. There are,

of course, lots of if's hare. Theﬁ, we should know if this
popuiation is renaiaing th2 sanz for goinzg dOT;hill. These
fish aée four years old vaon tﬁay spava, so’each four years
there is a diffcerent population that hos to be coasiderad
indapcendently of these which spawva the year bziore or the year
after, This is what happened., The fish which spawaned in 1247
produced offspring waich came back. There vere a fév nora ‘
nesté in 1951 than there were in the parent yoar of 1947, Everg
year azter that, thﬂre nave been a fevar nests than in the parent
year., Azain, this decss not really mean anything unless wa compare
this witﬂ'what 1s happeninz to the Colunbila River population as
a wnole, Thoy are éoing down over a sevies of dams and going out

into the onen, Many hava been disapnzaring there, So, ws have to
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co:varﬂ thiis with what is hoappening to tho Colw

)

mbpia River s;lﬁon
as a vhole, - T .

These darilzzoe bars roprascoat how the salmon population
has declinad from the same pozmal yoavs, Ve see that with the
possible excepiion of 1933, w2 {iand that the dzceline in the

2inosk salmon in th2 Clunbia Rivor has actually bazen more

scvera than thosoe walch are spaw
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So, 1% all oi thaze asswntions are righi, we do not
think ths salmon have besn hurt,

Yo, in clczinry, khow much docs this nmoean in terns of
radioactive materials which these fish arc goettiaz? Ve have
ploitted somz colorxed plc.urcs here waich shew 100 percent oi
activity during particular tines of the year and tissuss walch

are radiocactive relatively spealking., If we go bhack to this

tation inmediately bolow the reaciors, waere w2 find the

' highes- cencentration of radiconctlve paterials in the orgonisns,

and if we pick tho late suiner pericld whon the radioactivity is

greatest and w2 picli a small fish wvhich is more radioactilve

- than the adult form of the species and compute the deose of

radiction witich this particular spall fish geis, and this is

the worst condition that w2 can wisualize for these f£ish in

‘.
the riyer to complete the dosage rate, and this cones out to
akout .1 of a rad per day. This ,1 rad pzr day you can probvably
conpare -- to put this in terus of a week -~ .7 rad poer wael

vhich compares with the human permissible 1linit which i3, I
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believe, at the pre cnt tine, throe-tcninhs o0f a rad p"r wvok,r
based on a human bcing vho has a life span waich i1s many tinss

1,

ard based upon geéenetic cnaags, so w2 would be

O
2]
fooe
[®)
&)

th;t of th
very surpricsed if we éaw any reodiation damage in tho o" anisns
of the Coluabia River,

In terms of edivility of those particular {ish, ve
point out that they do accunmulate some radisactive materlals,
bﬁt w2 s02 no rooson to clese the fishing bacause it would be
utterly impossible for anyboedy to sit dowm day after day and
eat ithe guantity of fish that would be required to give thgt

individual thc body burde >n that would b2 pernissible in terms

of the standards that we work with in atomnic energy plants.

DR, Pu.is Ve have timo for just a few questions
on this papoce.

’ DR, KIZTCIIUI: Your lowaest form in the food chain order
vas a heroivor, and the amount oI accunulat*on decreased between
that aand your fish, Do s that 'ean that you would have two ordors
of magaitude more than th2 herbivor?

DR, F0$TER: Tnis depends on ssveral things, The
percentase of phosphorous conposition of the various forms here
is of prime inrortancs. In othsr words, X think this will be
out a little later., Planis havo a lover pagsphorous composition
than the animals, If you get into the phosphorous rich animal
and you have the pcssidbility of this animal cating a good nany

plants, concentrating the phosphorous itself and thus ending up
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with a higher aciiviiy densiiy than perhaps the plant did, Ve

A

also have the time 1

w

o which is involved hero ia terms of what

iz activity -- the activity of the P-32

(¢
Lt

you might call spe
as comparad to the amount of stadla phos pao;oug par se that is
there., Obvicusly, this spzcific activity has to decrease as
you go down thrcégh any fo2d chain kachuse you anave tha tine
elemcnt with resozsct to radioactive desay.

DR, KeTCivii: I know that in the marine sitvation on
a straigint chenilcal basis, phosphorous is close to ten to the
seventa,

DR, FOSTER: You ecre ialking ahovt the plant versus

]

the water., Ve have an aguarium typo of exparimsat vhere we
know the guantities there a little nicer than wa do in the
window. Ve have comceatration factors on the order of ten to
the sixth from the water into the Planktonic algae in very low
bhcsphorous conceatrations 1in terms of the water,

DR, KETCilU:: But you do not have any plant observations
on the river? |

‘DR, FOSTER:'Yes, we can write dowvm a concantration
factorlﬁére in terms of the phesphorons in the river versus
the plant, and it is on the oxder of 559,009 times. The fisﬁ,
in terms of phe3phorous -- it is on tha order of 150,000 timss
0f course, we do have differences -- (indicating) this in
terrs of radicccetivity is not necessarily precise in terns of

the phosphorous per se bacause of decay factors waich are involved



hersa,

Vle arzs dealing in terms of concentratio on foctors of
150,000, 3290, 0“0 timcs, vwhich is something to deal with in tern
inZing vater t

b'
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O
e
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o
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0f paxhans ¢
onsute the amsunt ©

I£f you comp
2tz and assrnd
day, then,
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7 is
rios of water (indicoti

dndivicdual
is pany nicrocu

thersioras,
me voluno of water and put a fish in it
114

Ve
Q
o
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(0]
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nd he khas a lot of vater

oncentrates

and he ¢ it 150,000 times
(indicating)

draw this out of, you can compute this

Cwlaa il
oxn2beody is cating £ish,
wed at Eichland and Pasceo and

nave if

alea

dangercus level to

DR, PIARSON: Is it us
Eennowick? .
| It is at Pasco ond Kennewick., Thay have
at this type (indica-

tion type of plant
Tes yester-

a standaxrd vater filtr
fim

nd I think Dr, Pearce gove somez of th

ting),
day.
(Indicating) -This is an indication of how actually
If you start

grance in terns

biolozical forms can help you out a g"'at deal.

out with an even dzsirable or a near deosiradbleo tol
in the water, in the river,

of tho anount of radio phosy
and you add this to a river system where you have a large
hizh competition for the phosphorous,

biolezical commﬁnity with
the phesphorous leaves tha water very rapidly and goos into the
is {to your

forms; cven 1f it ends up in the Plankion, thi



advantage, bzeauvse if you run'tho vater through a filtration
plant, the real phosphorous stzays on the side,

DR, H”QDE Whon you are aslhied about the conzentratlicen
faétor for planis, you immadiately weat to the Planktonic alza
and you indicated 320,070 multinlication Zactoxr,

I Lknow that you would like to c*nnaglze that that sort

of cencentration factor Ao2s not reguast for terrostrial or soni-

-t

aaratic sazad typcs that are growing in the vator. They are rela-
tively low in radioactivity. I thought the ecolosists night be
intercstod in Enowing that w2 do not hove such a concentration
in scad pianis that have their roots in the siver.

PR, FC3TZR: Thﬁt is ¢rue, The nargin of vegctation is
‘much lower |

MISS PA”PICK: Have you evoar dona aany studies on the
atiachad alnae?

DR, FCSTER: Yes, wé have studics on the attachéd
alﬂae, but the variability in this material is so great that we
Vhave 2lnmost stoznzaed sannlinu the thing Te have several factors
which are involved in this attached algae, Cae is that ws do get
a rather violent—fluctuation in the Colunmbia River. Th2 flqod

staze is the woist since this goss up froo hers (ind*catln”)

to about 15 feet hichor and back down asain uu*in~ tha flcod st S2

: There are weskly variaticns in terms of a foot to a

fcot and.a half in this particular area (indicating) because of

the power dams that ara upstream, and durinz the Sunday clesz of
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dars -~ they doa't nced to wake so0 much clectirleliy,

of the pover
fiuctration in th2 zone vhich is not too geod for

s0 vo have a

the attachad 2
nat of alzae oa tho bottom which beccmes

Ve have a
dovn the river

crudded up with all Xinds of materilal fleoating
nzaguring thore in terns of algae -- it is

and vhat w2 are
activity in the algae and the

difficult to separate vhat ic
roonic rpatorials which hove gotten into the film, so we
don2 this Zor

other orgo

find in sinilay Plankion, the ave
river and

ion of

cr

tod there is a fuae

nony years, but w2 caanze spscics ver
[ALE 11

thko ancunt of debris valch is collee

vhat hapnoned to the river the woolk boiore, so, in terms of
akbout

consisteat types of information, the algce in the botton is

the vworst sort of thinz we can neasura.
it the adsorpticn phencmencon oF

. FROU T FLCOR: Is
vhat?
DR, FCSTITR: This is cone which w2 think will probably 4-,

1=

ke

" straight adsorption in Plankicn may act for a very high perceantaze

of tho total amount that is there.
FRCII TN FLCOR: Ve did some of that, and we did it
Ve got somo cat-tails and a good bit of it vas

with cat-tails,
deal of it was adsorption,

atsorption and a good
STER: Seme oi these are nargin plants growing

DR. FOSTER:

\
abeve the water, The activity was donsity and above the water,
‘died and yecu picled it cut, you had 2

but vhen tho nmaterial
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hizghzsr activitiy densiié tiian you had to bogin with,

RNe RUNICLZ: It is om page 10 of your summary.

e FOSTER:‘ I wounld lile to toss thkat on to Dy, Fearce
in ths biophysies seziion,

Is it corract In rec2lliing that ths amosunt of natural
prospuorous in the Colunbia River is cutrom2ly low? Is it lowsy
than o3t natural wator?

DR, PSARSCH: Xt is low, but not pzrticularly. I

5]

thinlk it is appoarcnt that vwe do not have all of the fish p -chlems
solved, and D, Tosior nentloned the difflculiy of sampling in
the Columbia River, and it leosks to m2 1like it pay 2 desirable

for a number of you to go out theore so that you can kelp him out

on this samplinz of salmez at th2 aporopriate season.
To finish vp cur Hanford pirc3yan, Dr, Hungate will

discusé the uptake of fich produeﬁs and plaants and arinals in
the environs of the Haanferd plant,

DR, LIND3ZERG: I wantod to ask 1f you have don2 any
toxicity studies on tho caddiz {1y,

DR. FO3TER: 1TVe are setting up egquizmant for that., V2
realize fhe salmon nisht not b2 the nest oxtensive form, and vie
vant to do a shotsun cxporiment with a large varicty 6f invor-
tebrates to see 17 w2 can {ind scnathing that may be a nore
criticaigorganisn.

-MI35 PATRICK: 1If wyou are working with caddiz flies,

bs sure you are workirg with them specilieally, and know vhat



, : ?
you are worling with, Yteocause there s cne natisichi that leoks

liko the oxdinary caddiz fly, butl thoy coatain hugh corceniraticns
of zine, Tug ordinary Ily won't'stanﬂ any. Sinilorly, w2 have
found a siniicr armount on caddiz £lics and thgre is gra2at veri-
abllity, so nlecase Lnow your syacies,

S FOSTOR:  Jorry Davis, vwho is in charze of
progran -- it hanpeas to ba the caddiz f£ly for tha speeiliiilce
Fortnwsest, Ve are prorably in bettier shap2 on that one than we

DR, BUIICATE: The naterial I vanted 1o discuss is a
little bit of the material derived from sevaral diffcreant tooans
tkat have b2en wvoriking on a varlety of problems. Theso are,
in general, felated to these thro2. preblens 6% tho disposal ox
radicactive materials at the Hanioﬁd plant -- the ground disposal,

the zaseous dispesal and the adnission to the river. Any data
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that you find in any ong of these {ilids is vouy
ahy on2 of them. ’

The first paré I nisht start with here 1s the absorpticn
of the various,fissioa prcducts ;nto plants., This is nmore or less
an anticipatory iype oi prozran in tpat we do not really have at
the present time any kind of a pfoblem alcng:this line, but you‘
can alwvays antlcirate that tho infornmation of the uptakc_of
fission products into plants, the rate or quantity taken up will
bz quite valuable informnticn. |

In starting a study oi this kirnd, you do not wvant to
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start ontland Just run through the larce number of fission
products. I am sorry thore ave oo many nunmiers on here, but
this guzmarizes all of the fissloa preducts which, during the
first tea yeavs, cccﬁr in the total mixture with a quantity of
one pgzrcent or greater,

(siide) This indicates the variocus fission products
in general here,

In the geuneral groups here (indicating) on dowm, these
are tha rare earths and these naterials, in genera;, up in here
are individual componanés. I grouped thenm this way because
actually the plant dees rot distinguish and in genoral thoe raxe
earths are all treated as thouzh they were a common kind of
elenent, and you can groun others guch as the strontium-calciun-
barium as individual entities.

Ve have been talking abvout strontium-90. If you
start rcading across this table here, there is 1lcss than one
percent of tne total fission product of strontium-90 at 10 days,
90 days, and by a yecar with this, it beconss 1.8.

This strontium-go does not increase during this tinme
to beccme 1,8, Thais merely indicates the general decline of all
the rest of this mass of ficsion products so that the strontium-
90 becomes a gradual exaerzent matorial as constituting thke
identifiable radicactivity at that time, _ e e

Vhat w2 did then was to chosse certailn of these radio-

active strontiumns, caesium, icdine -- choosirg soms of thss
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isotopes that preoniscd to bo present in guarntities wileh would
be of siznificance ard chocsing thoese vaich would give uvs o broad
spsctrun of tho absoxrbable noynal preducts,

The next slide indientcs oag way we studicd this,

....
e
(%]
i
s
)
=]

vhich was by the ¥aeubuyor cxporiront with v y of you azrg

tde

Zaniliayr, Takiny 10O grars of ooll contaninating wiih try‘d,~w*
1 we want‘to study, tho
sirontiua-20 or idudine, or whatever 1t may be, getting this
unifornly distributod in 2 snoll dish agorozimately so (Lllustra-
ting) in dionmcter and thzsn cc24iny in hore 180 barloy seods valch

gives a very denzse population and gives noxinun ponetvatlon of

this soil by the root systcm and probably an anpivach tevard

2 maximun uptake into ths acrial poris,

The acrial rarts wore then haxvosted at the end of
18 to 20 doys, which gave a naxinun conceatraticn under the condi-

tions in Ifoliarza, ' -

s

.

The next slide SMng the resulis of this kind of experi-
ment, and in ordsr to got an emphasis oa coancsntration whileh wa
feel is quite inmportant hore, and in order to put a basis for

conparison of these studics with scme nutrient studies, vhich

wve will describe later, w2 are exprsessing our resulis as a con=’
,' AN '

centration factor vhich is sinmply ithe concentration in the zerinl

)

porticn as coaparsd w’*h thoe coneantratiosn in the root en"irc "an
In this c2 se, it would be the concemtration in the dry. harvestied

barley leaves as comnared wlth th2 concentration of sirontliun, or
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matever w2 are studyins in the dry soil,

Here w2 soo cortain clomezats, hocause there 15 roally
net much difference in the alosorpticn of strontium-aﬂ or
gtrontiun-C) or the di;zer snt icdines, Vh-tnﬂr it is gstrontiuwn=-22
or sireontium-Sd, the plant ¢ros not distirzuich, so the streatiun
is hozreo atsortsd and it is absorvad in hish or highor quantities
than 2ny ol the othsrs, With bardun, it is not quite so nmuch,

Icdine is absorbzd comearadbly to sircatium., Thore is a largo

poorly.
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Thexre is a slizat Qifference
got a differing absorpiicn., This quite varying batwoean what you
get in the wide elemﬁuts. You night say the abscrption of solls
is the'ma zimum of ten -~ the influtncs of the soil.

- The next slido shows the uptalo frex the nutrient sluge.
Vith a nutrient slug, you can coatvol a sinzle environment sub-
strate facior more readily than you can by medifying a soil, I
you nodify it by changing P, or somothing, then you are goinz to
modify a number of thihag. Tho resulis freom here on éindicatingg
are expressed as ccacentration factors frcm nutrient slugs,

&s the question a monent ajo propesed, this concenira-
tion facior is talken o2s the cencenivation in the plant as comgpared
with tke immediate rcot eavironuent, not the immediate nuirient

in general, If you add thcse, in gonoral, thoy add almest in
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total over to the matrix vihidch surrcunds the root, and we aticont

(23

to relate tho concanirsotlion {ncior hore to that dmmodiate zoo
cnvironnent. Ve have a roush meithod of cstinating this, bat we

fezd) it gives a nuch graaier ancway than using the nuirient in

batwaen, perhans, reproseantative orzanisos here, Tagy are vory
conpavanle, Strontiun is pretty wifornly distiributited. Caesiun
has perhoys a ten-fold vardation., In gonsral, with this admittediy

very bricf sanmple, sorians a difforence of ragaitude is on the

order of ten, Oae orxdor of rmagnitude czisis botweon diffgront

L)
3

srecies, I an sure if you leok far easusi, you can find some

that cucesded this, but this scems to ts ths goencrnl 1limit of

o

ic

er
[ %}

tho effcct of different spe .

-

Lilkewigse, difierent orzanisns, differcat paris of the
plant chow dififering upiakes, and you will sc2 in éaneral the
leaves are tho hizhest part of ik2 plant, This is perhaps fortu-
nate bscause leaves are a nice thing for csampling., It is always
interesting to know that in goeneral thz sead pertion, tas se=d
has the lovest conceﬁtraticn. This is {true bocauvse in so nany
instances we do use thko sezd parf for human conzuaption,

Thé noxt slide shovs the effest of P3 zs the sluss
bacome more aéid or is adjust=d to béccma mora acid, and you have
a nore rapid upiaks., Vhathor this is a paysiclezical rospoase

ol the planf or a solubility phcnomenon, we hoave not spent tine
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to absolutesly dotcraine,

The next slide shots the cflocct of concontration,

Ve vore rather surprised, Hernlt Loxsoun pantiongd this sane
phénomanon yestexrday, which no has observed -- nanely, althougn
with thelvarious isotozes it has genérally becon considered tha
desivable thing to provent or decrzase the absorption o those
various radio izotorss by co-itreatnent with the non-radicactiive
carricr elencnt., By this co-troatment, it has always been felt
that you dilute the speciiic activiiy and, thus, a plant or
aniral is rot going to take up as ruch, VYou 2all know this is

true in the case of icdine in the thyroid. 12 you give iodirne

-~ 127 along with a doze 02 icdine-131, the organism is not

' goins to concentrate in the thyroid gland as npuch of the I-131

as 4% you had not given this carvior alons ﬁith it. This docs

not hold true for the plants. This is a 1oz scale here, so it
spans over quite a diversity of concentrations., 2s you incr;ase
th2 conﬁentration, there»is a teandoncy for an increased chsorption
of the radioc elenant.

This sinply says that the plant over in hore (indicatinzg)
has -- weil, conpared to thié; 1£ has five orde?s of magnitude
nmore eiement in it than cver Lere. if you are studyinz iodine,‘
there 1s fivo orders of nagnitude 1odino in a plant over in hore
(indicating) because w2 are using the 1-131 simply as a tracer.

The I-131 or ;trontium, or whatever ycu ars using, 1s

kept constant, This is nmorely the porceniase uptoke, The percents
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of the uptolo is incronsing goncweally, This is poriaps niost

Vith the othows, thore is practically, you nilgat say,
rouzialy a constant, Bul even this consiancy is scomowh at surprising,

This protadbly would not hold over suclh a wide ranze L thos?
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fissicgn produvet ntial elexzonts, but you nmuist rouzabay
theso arc not essential clomonts and thoy are not noa2ded by the
plant.

Th2 next slids showz & {est ox the pessible explanation
of this uptal2 and haro (indieailnz), 2z you venember, is an ineron
ed absorption of icdine, and in ithis broliea 1in2 hors wa hove

.

another experin

~

2nt in vhleh the anount of icdine was varied and
I-131 wvas tested; and thore was an uptalin of iodine by the plant.

‘This particular test w

i

s rade to deternineg vhcthar this
nigat bz due to toxicity of the root cell mombdrane and alloﬁing

' iho naterial to pour throuch it more readily, If this were truo,
it should b3 possible to croate the tomicity by.one clenent and
cause another ona to pour in, and wa tcsted then the too iclty with
iodine and the toxilcity facto* oi strontiua, and, urde* these
circunsﬁances, thiere secxs to be a mariied decrease in tho effect
of strontium by the toxicity of icdina. Apparontly this is not
duz to a membrane toxicity or toxicity to the plant itselZ, Our
best pgusss -- #nd it is'sinply a2 puess -- is that you will have
varyinz absorption,in tho soil, |

In summary, I misht just say that these plant studies
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t2ly a thouzand batween tho
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indicato that you have apnrouinn
absorption of difforent elomonts., All of thy cthor facters --
specics, part ol tho plang,

soil, P, cven concantration horo, the
3hek 1luct rithin a factor of

zteansion ¢f the stud
- plots vhcre w2 wore trylag to daternine the absorption., In this
%z a c2icrminatlion of radio stiro

w F
PR BINY)

case, we are at

frc tho outsidsz,

that you have to follow in oxdar to contrel the cloucnt,

(51ige) He effccetively mletad the ground
ground vwith strontluwn-59, If

RZen avay,

~beecavse w2 have contaninatcd theo
there were wind ercsion, the poarticlss would havoe broke
un hat the valuss iren

a single contanination vhere the mateorinl was rot turnad under
wvas a valu2 of uptake on tho order of onge one-thouwsandths of the

valug that 1s obtaincd in th2 Nocubuyer study,
‘As I say, this wvas all on the surfacs, so comparad

~

with Haeubuyer, this was oa thoe surface and not cdone on the

9&.8

fceder roots. This 1s bainz continucd this year to deternine
grlcul-

is valu2 out in tha {leld,

vasther the distribution vihilch you would have in normal a
n

tural products will inczQ"se t
" (Slide) This indicatos a study vhich is of quit
At the plant, due to preduction of the

a different thing,
difierent elcmonts, w2 hava 2 problom from the cnission fren the
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processing of iodine throuzh venticd gases, T
throush very, very tall staclis, You get them up into the higuz
atnmospheres whore you have masimum po3sibility for dissipation
o the ac{ivity. This experiment was sot up to study the effecis

Eed

of chronic ap»nlication of lodine to a large aninal, Ve have

0

quite a large nunber of studies on snall aninals such as Irogs,
nico, et cetera, The sheoep repreosent a rather significant
povulation in thé envircons of the Hanford arca, and so ths sﬁéep
ware used here to deternino the expesurs linits vhich will produce
danmago énd to evaluzte aﬁd definge the patholeoy, ties histological
représcntation of the damége vaen you do find it.

¥hen you do study this, you have to start with extirens
ranées so»that you will b2 sure to.havc a level vwhilch will show
damagé and, likewlse, levels whica will not show damage. So,
w2 staﬁted out with lovels dowﬁ on the order of .CO5 microcuriles
of I-131 fed to sheep per day and the maximum valus of 1220
nicrocuries of I-131 fed to sheep par da?.

To give you an idea oi what this reprosents, the lowest
valu2 here 1s .005, which is fhe'lowest valﬁe that you would give
to the thyroid; tho MPC radiation is of .3 rads per week, so the
lovwest value was the MPC value for nan, |

As you can se2, it simply was not practical to continue
it, bécaése usiﬁg tho measure of the thyroid deficiency, the
uptake of lodine -- in othor words, the thyroid will normally

pick up on the order of 20 percent of the iodine viaich is fed

R



the norraley of the gland, You will scz the 1T00 sinply buraed
out tke thyroid gland, Agstunlly, it returncd to normal wilthin
35. )X should not reoally soy novnal bzcavse it re! ‘urnczd to zZexro

vptake, TAlowi e, 240 micrccuries within a very short time --

the thyroid vwas sinsly burned cutl by this cauterizing effsct of

To ot rizhat oa with it hero, bricefly, we had a rathe

i

- large pealk initially in all of itho curves at the Hanford enviroa-

ment, Viih rospsst to the folingzs, thore is an icdins deildcicney,

It was not initia

Tod
fd
o

y recesnized, so, on a golirezenic diet, these

aninals absorhad nove icdine than if there had been a suificiont

"supply of icdine in the fislq, F'cﬂ this point' oa, thore vwas a

suppicmencatﬁon which brought thoem up, as you will see here,
(Slide) Tais pink on2 here -- this 5 nicricurie per day lovel
looked protty reascenablz, but then tals tize the unitake fell

off very mavkedly., This seasconal p2ak vhich is5 characteristic --
the thyroid bocomes active during paris of the season and then
baconss velat1ve1y inactive, so you go throuzh an annual fluc-
tuation period. This fluctuatioﬁ did not appoar after tha
winter of 1951-1952, éhe next year {here ¥25 no subsequent' .
rise, O©On ths othsr hand, the level at 1.5 nicrocurics is goingz
2lonz still even after the five years here with its normﬁl

cycls rocurrenesa; thus, thaosre 1s a»nparent dannge here at the

[ od

5 m-crovurie loval and no damege at the .15 microcurie lovel,
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2l is 10,000 timss ths PC for humans --
ing about.

This 5 nmicrecurie lﬂv cl
Jjust to give you aa ordcr el vihat things wo ars talking
(31ide) The noxt slide stows tha weights of these
thyroids at th2 cnd of this curreat. These have just hesn
Cpacvificed and the dats hos Just beosn workcd wo. A5 you can
see, tie coatro werz ka2pt on these projocis so that thore
wvotld b2 no possibllity of contaninating thsse coatrol ronning
abeut 15 to 20 grans of waight per ithyreid,
Cn thz oth2r hand, the 3 nilcricuris loac; is marisdly
his iodine of

bzcn a burning cut duz to t!
per day -- actuzlly it is larger

tha ¢contirols

Thazre khas

Thoe S5 microcurie
So, you se9

tho gland,

- but it is not statisticnlly so Irom
wvhere vig have a level hore yhicn n"oﬂu g5 damags and one whizgh
does not. Thu;on» waicli dozs is sonzthing on the oxder of

10,000 tinss ITC in husans. .
aod bere about the uptalz into the glands,

?46 I‘» ve tal-)\-
n all kinds of cxnpressions oxanmined,

cen

Thexre ha
slide bexe snows
It was actually taken from this

hisiological Lkind of danage,
level, and you wili sece over here in the

five microcurie per do
at you have the follicl

controls th

colloicistecid 1s foun The interioscilcy
‘ with a minimun of fikrozae and nicoe large follicles,
an oxionsi

1

ang clean,
ve Tibresls in botvwzen,
1o ba one of

D
A}

Cver here vou tave
b

and this fibrosis in boivesn the foll

cles scans

1
O

W
V]
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-

ho things that is mest chorasteric of this damage to the

thyroid gland, Locommanying thi s usually you will have a cCoereass
in the follicle size, but the one that is most characicrisilically
and the orne nost readily used diagnesitically ic the fibrotic

»tissve ia th
As I say, there ware a lot of cizer things vhich
sinply do rot have tinz to cover, I ¢o not have with ne the data
waich covers these, either, so this is morsly an in;ication-of
the Lind ol tﬁings witich are identified,
I nizgat Just méntion thzat in the studies it appzars

that approxinately 20 wercent of tho dalily dose is put out in

0
>
©
L]
v}

the nill, so you have theon an elimination of the iodin
hich éan L2 throuzh any of the sccfailng tissues,
This study heore, of cowrse, is applicable to environ-
nent 1ike Ianford which has a chrenic elimination of iodine,
This would be‘true only i2Z you gave this five nigrccuries poer
day, day after day, to maintain a radiation level in the thyrold,
If this vore giveon 2 singleo dose ovexr 180 doses, it would be
absolutely ireffoztunl, '
. The'next slicde shows tha kind o2 uptoke which folloxg‘
2 single feeding, In this casz, the hay was coataminated at the
start of t:e experinont. £ the sheop fed cn this single batch
of hay, wé scé th2 incrozse of thyroid activity, increoase 6f o

lodire activity in the thyreid gland, and this reaches a naximm

right at about 12 days. This 1s very roarcduceable,
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it says in hors that at any tims this stays.within a factor of
_about 10 -- the obzervatlions ston 1o indlcato hero that there i
2 corrdlation that is reasonmably close fo the genoral Lkiad of

- situation thoat you have,

Fertheroore, this shovs the suame kiad of cyelicenl
piacacnonon that we okseorved ia tho shoep., You have a poriocd of
low aciivity, ond then a perisd of high actlvityin the glands,

I nicht say that the mosdnan lewel whilch hins eveyr boen
atiadned by this sawpdling mothed in the rabbit thyroid approached
5 of the leovel, vhich is neted to to danmnging in thie shecp, You
aight say, 'lell, this iz approaching thern a demaging lovel,"

but w2 nust

L4}

enenbor that this was o weel, This rabbit undeoubtedly
went t0 o poak and the ponl dronped ofi, Peaks of this order aro

- _

of rno cozscqgusncly, raeilly, hecauss

13
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4y
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(22
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fu
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inztonce, that in the sheep data, it needs a cumulative dosage
'on ths order of 10,000-R bacause theze ithyroids bezin to show
dannage. I you give it 2 low rate, it will t2Xke a long ting,
and vhen they got to this level of 10,000-1, there will b2 an
-apgarenﬁ‘damage. Sven though wo do get up to a reogion which is
nodestly approaching at a cericin tims the damagirs level of
sacep, it surely is not of sicaificance.

Furthermara, these tissues are treaicd historilcezically,
———— ——— - emaminzd %o actermins vheothor there is any appavent damass, |
Probobly the bigmest factor in this curve, in additlon

to the cyclic aetivity, is the fact tlhint during the summer we

.
-
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to test for this,
In the cnse of the plants, we tasted for it by seiting

o o so2lcs of exrnesimsantal plois in valch we tool the reactor

¢

efflucnt mush as Dostor FTesiter did, ard ve took it and pul it

using 100 posconl reactor effluznt to deiernirp? what maxinmmm
potentizl cng vould cves have, Oaly the 153 percent level indi-
cated to vs possible cigalficanes, Daztormining tho sctivity in

the sced hore, the act iv*tj in the seeod, here i1s the ccenirol, or

“you night say background lovel, which would te normal to any

-

unconﬁ ninated pron promm in the area. Thz 5 percent plot vwas
essentially {he came, The 1 pércent plot showved a value of 2.8
pius or ninus .3 times 10 to minus 5, whizh is aot cven tulce tae
normal Bacb"ruand level, 1It is essontilally nil, It is vexry haxd
to g2t a difisweence of this type. You Just can't evaluate it,
arnd it is so low,

With résp :ct to seed, ylvld likovise drops., It is

inteoraesting to note here thot t‘o seed yleld here is rather *
definite, Cextainly when I compare it with theoount of radiatlon

that is present, again, as Dector Foster found it seems to be

the chroniun vhich is used in tho pro-rezactor treatneat -- sinply

a standa d boiler typz precess treatnoat -- and this chreaniunm
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cccounts for this dropn tocauze, in laboratory expsrimsnts, w2 had
vc"y low concenivations domn to .01 port per nillionth, and we
get obsexrvable cffects on tho plant, This secms to be, interest-
inély enouzn, an effect oa the carvohydrate level., You get an
increased carbohydrate and, as you gt high toxic level, this
drops off, Juzt vhat this is, we do not know. It dozs not
affcct any nitvozen., These are the only ones ithat showed any
differenca. Ve teost a2 wide variety of othoer things., WVWe tested
very critically the nutation rate in theso (indicating) by
plarnting theso in the greonhouso and testing the seedling nuta-
tions, and thera just isn't any.

Another seriss of tzsts whkich, again, were carried on

as a nmonitorint program inveolved the monitoring of some ¢f the

wvater fowl and in this bunch I included the Swallow, even though

the Swallow is not a water fowl; ncverthoeless, it inhabits the

[

gereral regicn there that duclks and geess inhabit and the Siallovw
usés, tﬁus. a sinilar type of focd,

Actually, the ; wallow uses these midges which Doctor
Foéter indicated are tikz hottest portion of tho biota there in
the river. The duzk and geese mdnitéring precZram here has been
goinzg oﬁ for soue time now. Tne ducks and gesse coma in and nes;
in the islands aleng the» iver there. It is a nmedestly used
testinz ground. Cbtaining tke acﬁivity density in these duelks

and geese -- we Iind in the adults we have a factor of soue

75,030 times the water. You nust rememdber that these look like



terribly l;rge figures, but remosnber that water here is way dovin
at a baso lino whieh iz ﬁell, vaell bt2low any lary, Paul, Chorlie,
50 cven thouzh those ray appsar as large iisu&es, actually the
cunulative effect is ﬁot oreat.

As you would expect hore (indicsting), tha adulis cening
in and going cut, iuey don't achicve os hizgh a couzonitxation as

TR

the younz, which are rolaotively localized, They uced the material

One oi the interesting things we found was the dovelep-

nent of tho highest activity hore in the enzz, wnich is o million,

five hundred thouzsinds timss wvater, Just naling a reouzh kind of

evaoluation of this, this is on the order cf o

W
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is 2 reasonable hkind of thing, thow, to evaluate for possible

(&)

effectsc of thi: it vere a courle of tenths of a rad
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per vwozi, theye is not much point in makiny a survey to see if it
is geinz to nake biolczical efifzcis, bacaumes they would ke so
minute it would not poy w3 to nake such an investigation.

Ve are getting into a borderline caze, you night =ay,
and it is a reasqnable type of thing to swrvey,

For years, we have been evaluating these aninals for tho

.

or tihe porcent hatchiblliity

[N

percent fertility of those ¢35 and
of the ezss, and by adbandoning the progran for the loangevitiy-of !
the birds -- I don't romember the cozact Zigures Lore, but the
conirol values derived drem Calilornia zuns somothing Tik2 that --

90% for hatchability and fertility, aud our valuzss figure-vice sun
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- procedure vinieh enrends out,

: This one rad, of course, as I say, i

" and less irradiation vaich is

about 8., ‘They arc higher, but I do not think they are statis-

tically higher. I did not get the sintistics on that. I simply
got the figurces, so 1t does not look as though, on those counts --
I night say, the banding and the leoangevity is the sane,

a kind of rousi estimate because you are azain uvsing the sampling

ct

ongd you oot onall roturas, But o

2o t

V]
o3
o

thers docos not

o]

the evidencs we have, any offectis of

this dose,

4]

somathing that

appears there and as you can sa2, the ogz has

7]

hish conceniration

of phesphorcrs, Thaz young, th2 dzeny b23ins to set in, and this

is a pe2alz vahich occurs, and then you have 2 declinz in activity
received, This ic rot something
vhich is a body burden which is carried from now on.

The Swvallovwz, even thouzh thoy secm to have a less good

. ¢hance of showving eifectis, novertheless, the cilrcumstances are

excellent for studying the Svallows. 1 say they have a less geod

chance for showinz effects sinply baecaunse the activities coneen-

trated in the tissues are lower, so thoy are not receiving as high

1rr1d13tio ¢esage. Since th2 Swallow mests along the river banls,

in great profusion, it gives a possibility for obssrving th 50

longevity figures, these f“rtility things, with a good chance for
getting a hiznly sigrificont kind of ficure in a native population.

Thkose Swallons _Hvly fly alenz and pick up these nidzes.

Thig progran, then, is Just bairs initiated, and w2 do



»ility, and so forth.

rot have data’fox fertility, relin
1 just vord or twd zbout this sanms

I vould jus

0™ A
U‘ Lo

little ¢

thing that vas

hero,

—

-on tho blacizbooxd
{‘ .
(Illustratin
i .01 phraphoucus orzanisns

|
which is on the oxder of
e have a ratio oi on
gong of

tiang), thes

here (indicatia

to non-radicactive P--30 por gran., This vould e o n
activity density. Your activity density, then,
related 1o the amount of phosnhorous toizl, the

evaluating th
Z ¢issuve in which

you will gea, is
and the wei
canism, which

shozphorors
by another org

ampunt o radio nh
LOQ)QO“O““ in Jts tissu
22 lazze body, and we would have

iacornoratied into on
pLhoSpRoroUsos

psr gram, bccause,

threg P-32's for 300 ordinzy

of course.~~ in other words, there has Lzea an inclusion of

natex 1u1 kere into the -- something lecls wro ore -- thoée has
organisnm, and you do not

bren an inclision of material inteo on

have any concentration.
On the other hand, i1f these sane orzanisms are exien by
zi'cent phesphorous, we now have

an organism wiich hoas, szy, a one pe
2 huadrad all inclosed in .3 grams, ard this

suo-wise into 2 noro densely
th2 situa-

VA2

P these threz por th
activity now has been concoutrated ti

packed arrangcoment, and under these conditions we have
tissus

tion viaich derives fyroc: a2 high phesphate zcetiviily eating o



total nphosphorous, or

lov phosvhate activity tissue, and you would have thils concentra-
tion of activity dansity o3 you go aleng throuzh tha cycle

o illestrate the kind of

o>

I siaply put this on hore
thinking that you nave to wse in considoring these increaszss of

activity censes because, obvieously, veuw must have certain npaxina,

In the duchks, you hoavae in the early stage ihe young

clvely turning over phosphorcus in the young animal,

«
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It is liliewise 2 tissuc thot has a high concentration of phos-
phorous., Eh the adult, the bone beconzs inactive turnover-wise,
but the brzast muscie bscones actilve {urnover-vige, and this,

in fhe adult, becomass the notter factor. So, here; vou have the

phosphorors, and the tornover
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oirhosphorocus in those orzans,

- PR, PRANSON: Are thare one or twd guostioans anyone

- would 1like to ask?

DR, BILLINGS: That graph you had on the jack rabdits,
on the ratlo -- was theré any activity in the jack rabbits in the
rainfall of the precazding monilis? It loolked to me in the dry
surmer like it droxpad, and then.went back up in the fail, and
then 4n June there was a high peak, £oo. RS

DR. HUIGATZ: That hich peak in June was a spuriou;
peak dus tqla particular circunstance,

D“; BILLINZ3: You ran it for thrce years, did you?

DR. HUNGATE: ios.,
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Dé. BILLINGS: I wonder if there is any corrselation
thoere so that it gets in the plants and the jaék abbits cat it
and, therefore, thsy concentrate the icdine,

DR. HURGATEE Actually, if you hzd a‘rainfail thore,
you would prchably have a low valus because the rainfall would
tcad to itake it fo-the ground ratiier than have it setile on the
foliaze. This is probably adsorbad on the surifaces because the
tine rate of going to ground and then going into the plant -- you
vould have a tendency for thils to occur.

DR. BILLINGS: In other voxrds , i£ iz just cdust landing
on the sagebrush?

DR, HUNGATE: Mcst probably.

DR, BILLIIIGS: Do you have 2 down déaft so that in the
winter --

DR, HUNGATE: You have a lowar lasect --

DR, BILLINGS: Inversion -- and in just taging it on cut

DR. FRENCH:_ On tﬁe sheep, you are feeding deiinite
arouats of icdine, too. Vhat was your technique for measuring
the amount of actlvity there? |

.  DR. HUNGATE: Thelsheép were fed individual spilked
'pellets, and this was o0 that you knew wiat they got, and then ‘
counting of the thyroid gland was done with 2 standard geometry
3-probe éounfer, couﬁting from thres directions, centerinz the

aninal in a certain direction and getting this 3-probe counting

of the thyroid. It was external monitoring.



bR. IIERDIE: The appérent seasonal variation showm in
those sheep could bz atiributed to the fact that part of that
iodine was, or during the spring roni“o, concentrated in the
thyroicd of the glands that were in utero. These ware pregaant
sheen ezch year, I believe, that they were monitoring, Conse-
‘QU°nt1V, it is not an entirely vreeding thing, DBresding we
acknovicdge as seasonal, but the thyroid activity would be not
quite that pronounced kad they not been pregnant sheep

DR. HUNCGATE: I think this corresponds fairly reasonably
for those. The fetus dovo rot begin to taXke up any activitiy antil
about the 48th day.

DR, SHOUT: I think I misled Doctor FPearson when I
wirote to him and saia I would lile -to nake scimz comnenis, 1
think wvhen I wrote to him I must have left out the word "here"
because I meant to say opportunities for university studies ih
‘ecology at Ozk Ridge.
\ Cne thing that I have been more or lcss stzuck'by in-
the discussions is that we bhave in the areas of the Atomic Energy
operationsvoffices, different ecolcgical sitvations with respect
to envi?onment. TFor example, in the case of Hﬁnford and Savannah
River and Oak Ridge, as ecoplozical regions, about the only thiné
the three ha?e in common is that a river forms a boundary ling of
the reservation. In order for you to appreciate perhaps a 1little

bit more the ecological situation that we would have in 0Oak Ridze

as compared with some of the other places, I would like to make
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sone statexments for just onoe roment about tho gzojgraphic siiua-

tion therc,
Vhat you have in Cak Ridne is a

arég in conirast with llanford znd Idcnho, A wﬁoded area receiﬁing

eriecs of

wooded area and a hilly

about forty inches of rainfall, It is
idses running atout 200 fecet in hoight., The S=moly

" paralliel r
llopuntzains are in ons dirsction and the Cunkarland in the other,
zlong in a general direction -- something like this

atly toward the northeast.

q

(indicating) -- from the scuthvest siiz
The town occupies a seguent z like that (illustrating)
e extent,

Lo

and out in batween these ranges lics the plarnt arocas, and bounding
on the east and south and, to so

the arez of 54,000 acres

‘on the west liaes the Clinch River, runs in a nuaver o beads and
flows on over into thé dirsction wheré-it entars ithe Tennosses
at the towa of Kigﬂstcn, wiere we enjoy the locatiod of the
world's largest stecam-clectric plant.
As far as the plant areas are concexaed, coming from
the town, onc wculd go oﬁt on roads that iéad throuzn tfe valieys
n pore or less this kind of an arrangemant.(illus-

.

) so that you have valleys containing old farms separated

by thesé ridges. '
In an area out kere (illustrating) the K-25 area would

be located, the gaseous-diffusion plani, the roaster that is

responsible for Colorado Plateau operations to the Belgian Congo

and everything else,
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The Oak Ridgé Wational Laboratory axrea is avout hers

(indicating), the V-12 electromzsnetic plant area is about hora.
In this section agricultural lIands that are operated

by the University of Tennessee {or the Commission lie in about

s a w2ll fertilized and

e

this area end on in down in here, This

farm-managed area., Cn the cotisr rand, t

-

exr

Lo}

are some segments
that could be used for ecoleczienl studics, Yor instance, there
are seoments up in here (indicating) where there aus2 machine-
plantcd pineé comirg from -- planted a2 number of years ago --
lilkewise, in this area,

There are old fislds that ave located ip here (indi-
cating). There are old fields that arce located in the area in
here and there are rather Zlat, opgn fields located in here that
are conposed nmainly of the decomnosed coanishanga cells,

’ The area in akout this region hezre (irndicating) would
not be ovailable for any kind of ecoliczical study.

In general the wooded arca, for several reasons, would
not be aveiladble,

Along here (indicating) the vhite oaXk lake in Bayrmoat,
the dam, the lake itself, the crezk that runs into it or the twq
creclis that run into it are in akout that region, Ve have here
a seciicn Wherg at least in part sanpling studies and snall plots
could be set éside for various kinds of population samplings and

study.

We also have in our area a number of universitics wiih



d to no that it might be possible Zox
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people vho are intercszted in TaXonoxmy and MNorpholozy of various

2 uwse from an ccolczical point o

-
1
Ltean

groups. The thouzht occu
a fow facilitoting regiong to ancournse scm2 of our colle3ss and

nts of land, depzndinz uvpon

universities to com? in and n
ITATAD
|—>4.1 -
thinking about vas that

view of scme of the available se

vaat they are interested in, Vant I was

you hzve in particular collezes and universities iaculty menbers
2 lonz-tern basis

reas

vho are golnz to bz in these institutions on
and they may come in and nake such siudies, usinzg these a
would maxe no charge for

n
WG

essentinlly as collecting grouns,
Lake, we have no intensive

if it wvould be possible for

S Pt
22X

thet,
In conncction with White Cok
I won?

s3ted or perhos

short-teirn studies going on.
soue 0f the animal groups and plant groups growing ia the lake in
27PS even on a

vaich we are not particularly intere
more intensive basis night include whether advaantage migat be
people in making studies on their
¥Whether this

taken of some of the university
for work of this sort.
know, and that is one reason I

RN

own, and on their omn time,
not
about it and let you take pot shots of

idea has merit or not, 1 do

would like to say somzthing

it.

1 have tried to include this in a statomant -- a number
of sheets vwhich are on tae toble on the left for you to take a

look at.
Vhen I say ro intensive studies are going on at Vhite



et b &

Oék, I do éot mzan to overlook the fact that the QOalz Ridze

Mational loboratory, which has control of the lake, is not carryin:
on vork. Doctor llorgan's group, ;hrcugh the monitoring grdups,

are continuingy to do sampling stiuvdies of the work, They are coon-

tinving to follow up on certain organicrs that live in the lake

tde

n wvaica they have cerician iantercsis and £o0llow up on the water
foul,

Locking back over some oi the things that have beer
accomplishad in the Vhite Oak Lake study, it scezms to ne thoere
are a few thinzs that nore or less scsa to L2 outstanding with
respeet to what little we know abtout then, For exanple, we do
"not xmow eaough about the adult insecis. In fact, we know ouly
too 1ittlz about tha 1arva insectsfthat are in the immediate
environnent of the lake, Vie arz not too well acquainted wiith the
botton organism population, It has beon ny inpression that oux
bottcn organism population in Vhite Cak Eéke has been rather
sparse. Ve have no guarantce that that bottom orzanism vopula-
tion is going to be inproved, becauvse I certainly would‘ﬁot stand
here and say this lake is now going to be fréa from silting cen=
ditioas, because w2 can never tell when large-scale constructilon
and earta-moving operations will take place in the areca which ‘
~will have vast influence on the lake,

" However, the rate of sedimantation is rather low, and
it is running arcund 1 perccnt of the lake volume per year,

In rezard te the shore line vezetatlon of the woris,



smnall ficsh -- to vhn

plots thot are lzid out. I trust, Louis, we can £ind thesc plois
again,

In rezard to the fish, there is still questicn of the
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poriion of the lolo vwaere it vas dopossitle 10 o sampling that
was really efficicnt, We doa'l know encuzh akout the recovary
situation; and the racovery froa the silling ian the lake, Ve

would lilte to know o doxrn 5i5

fish into the Clinch Diver, Ve do rot hnove, as for ag orsonisas

are conrcernad, any indicaticn, rezlliy, of the situzticon in the
Clinch Rivor £rom the nouth of the White Oak Lake on down.,

One thing that we have nlissed cenapletzly -- not con-
pletely -- is the quastion cf tho uptaks of the mollusca in tho

-~

Clinch-River. One thirng I night raler 10 in prassing -- I hove
heard it from Thomas, Victor, Allext, poopie; if you remaaxber the
gencs ecls ~-- they were charaéteristic of ke rather rapid flowih:
pre-impoundinent Clineh ~- as a geaus kave bezen wiped cut by the
fact thgt'you now have the Clinch as essentially an impoundment,
tho Norris, the midstream s2ction, and the impoundment that comes
on ail ihe way back to the mouath of the Wiaite Cak Lake,

The vertcbrates sheuld e falrly abundant in the areas
of the - yoﬁ sac lotis of wa2dshuzizs, foxss, and I an sure the
szall vertebrates are in atundance thore.

For twelva y2ars, the arca bas Yzen, in esseace, & gone



songon2 vants 1o do cone worlz, It is a contralled arza, and no

o2 no longer hos to have passes at the gates 12 k2 siays cn the

main road, Threuzh apnlication to us, v2 wvorld ks glad to ke
an arranzemesnt oo thwat ASC contiol would ke cosalzant ol anynody
who vanited ©o <o biolozical c2llozctinz in the arez antd would be
identiZfied so that he wouldn't Teo picicd up arnd kauled oiff to
jail or anyihing liliz that.

I vant cd to mantion this boeauvse I would ko very plonsas

indzsed 17 you would have sonz comments o make on 1t.

DR, PZARSTI: Thonk you, 3z2:m, I innzine you will havo
a lot of the collegos dovm there, Ve will take a five-minute

break now,
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concerned, We have learncd a great deal about waat is going oa
within our own orgarnization with vhich we wergAthorouzhly familiox
before.

This is the first charce we have had to got togzetaer

with various people worling in this general arca, so I hopz it .

[¥)

has beeon mutually advantagzous, hope that thils hos provided
information on at least the goreral aspscts to some of you folls
in the ecolozical fiecld who have an interest in this areoa, and w2

have not left too much tine, it seoms to ne, to take advantase of



4

tho vords cof wizlcnm of these ﬁho ave in an crinent position O
provids us with stch words of wisdem, and Jor this I apolezize,

Auc is certalnly ceognizant of the ecolcsicnl implica-
tiozs of the Atcaic Jnﬂ“vy prozran,. Ve have attemwntsd to nnke
‘at loast 2 modeost besinning tovards the solution of some o these
>problens, bringing to toar tolents in th2 ficld of Lheziesy,
biophysiecs, chemilstry, nicrobiolozy, and psople fvom universitics

The imperiance that we attach to this ficld of ecolosy,
I wouvid il to amnounze ‘2% this tin2, is onzmoplifisd by ths fact

hat the Goneral Managor and the Assistont Genersl Lianzger fow
Reszarch hove aporoved o positioa for an ecologisi, and w2 are
looking next Septenbzr to having with us one of your ¢ members,
Doctor John Volfe Iroa Chio Static Univorsity to sort of pull
togotiier these ends and £3i11 up the gans that we
pretty much uafonilisr with ccolozy in sou2 respects may hav

verleoled, and I an sure there are many things which Doctor

Volie will b2 able to tie tcgether,

I wculd also like tc nention that the reports fronAths
test activities tiat go on at Daiwetolx and the Nevada Proving
Crounds that have ecolczical implications, as thaoy are completéé,
ve hogpe ve will b2 able to doclassify them and nake thom avail-

able to you, The process of dzclassification of 2 test report

talss seox tnt longer than, say, Doctor Cdun's going out to

Enivetok and makirg a report, and-IT——/2=%2
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cur probloms is naliing availab

11lvsirated by a 1lltilic incidont thot happoped a few weells ago in
corncztion with the mserings of tho Todoratod Socioties iam San
Frauncisco, TFollowinz those meetings, and cliiorial appoared in

[ad b o - ~e - S - ER) o »
the Son Trancises Caronisls commenting on th2a outstandlng work

thot kad bezn donz by an assisiant profcssor at Vestern Rescrve
&
University, They emphasized the fzet that this vork had bsea dono

undoy neager support fron ¢
"y Hrmafw" .
helpn that conos out of the Atonle IEnersy pregran with our rostric-

,[,cwr
tcd b&ﬁﬁeza. Vhat this nan reforrs
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Eenzzess, to show what little control we exert over it -- he

repcrted his results and the reczoricers there worse not cven avay

that it was port of our prcgram,‘and I think this could be nulti-
plied over many timzs., We ca2riaialy hone that all inv atig*to"“
under tﬁe Comaission nave freoden teo publish thely rosulis Se‘
do solicit your aid in mnking informatlion available to us, and

making available facts to the public and to the press. I think

thz fears and concerns that have arissn in

Y

o

that will 2llcy any o

the ninds of the public.

N
.



There ave ceriainly noro p"c? 'mg to work on invthe
fiels éf ccolozZy than thsre are pérso an2ld, sciontists, oud Tunds
availﬁblo. I thinlkx this is true'in cvery scientlile filold that.
va have, and'biolcgy and nadizine and the physical scleneces as
wvoll,

Vo hope thoat this will oaly bo the baginninz of a closer

«

linison batwveen the sclentists worliing in .the Cc‘ izsion, in the
AZC Jaboratorics, and th2 nenners of the Jcolegical Socziety and
other grouprs walclh we have nutual interest in.

Vle ars supporiing biolegiceal sciznpce 2lone ©0 the oztent

of some 200 projoets in universities and colleges. llost of theose
ol paticipafing . .

are on 9 /gluuﬁzuﬁﬁtﬁ” vasis, Thoy are on probioms that axo of

interest to tho collezes and the wniversitles and to the Atonle

Encrpy Commission, Ve are anle to mnake some funds availoble
tovard the support of thcse prograns. Bver in traininy, I think
we malke an appreciable centribution, It is estinmated, not in
blology and madleire combined, but just in biolezical seilence,
w2 are pﬁoviding funds to onablze 200 men ard women to pursud

graduate research vork under our granis. We hope that tiiis canm

For this, w2 are indsbted 1o th2 scientists attcnﬂin" .
tho vadversitlies and collezss and our roseazeh lakoratoxics ovar
the country,

Those are the few words that I have to say anﬂ I homo

that you folizs vwho hove b22n so0 genorovs in takirg tine out frcm



i
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your businoess and acadenie resoarch activity in eolleges and
universitics, and w2 hope that vwoe enn have sene sur3estions,

criticisms, constructlve, and fadicnticns of the grouvrs ¢

5

ave, and I turn it ever (o you now, Lot uws have scma’suggestions
from yourfolxs. Uz have boen deolng {oo nech f21king in our grou)
end we would liké to do a little lissoning and got a fow vwords of
wisdom, which I %2ow youw hnave,

DR, FARXS: M, Chairman, liadan Foatrilcel, andgsatlement

In Ssptembcr;of last yenr, the Izolczleal Coerloty of Amorien,

pecting at Galnzovi 110, Fiovida, at th2 Alkort Isanc Da2ta San
pneetings, anpointcd a connlitse ca thz2 efilicet of wodicactiviiy en
natural populations, ap3dinted on this coumittes Doctors Zillings,
Ketchum, C3un anrnd nyself, This ¢ mz2itice wos in wited to aticnd
the cbnferance, and alonz with & numbay of cur distinzuishad
covecriers, whea they got here, they k2ld a short iresting on the
night o thas 19ih and doeided that we should not ozerate in a
vacuum -- w2 should take advaniaze of owr distinzuilshed colleazuzs’

-

presence, so we asked them dering the ccurse of yestorday if they
would meet last night, a2aad we all assombled after the banguet and
drov up Bon2 remaris,

The psople vroseat at this mseting wevse! Doctors
Billirzs, Eweil, Patriclk, ¥otchun, Cdum, Shanks, Pitellka, Curtis,

Erumholz and Para.

- I shall be guite bried, Opsrating on tie theory thot

1G]

the longer tha spoke, the groatsr the tire, so yeu nezd oot
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VOrsry.
In the first place, I should like to ithanrk tho Division

.

o Biclozy and llodicine of the Atcnic Irorzy Connissiosa on tohals
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of the Dcolozical Socicty of

allowving us to liston to the fine worik in progross. 1 an sure

we are 2ll gratificd.

k]

Ve should z2lso like to conzratulate the Atcnle Inorg

‘ -

Cermission on acquilring an ccolozict on the biolegy and medicing
staff here, and wo ore vory happy that it was one of our nembers,
Docior Volie.

Sccondly, we fezl that we must have 2 nucsh more inten-

sive training of radiation ecolozists, younz people wio can take

thelr part in what epzears to b2 a long-tern investligation.

Thirdly, wve telicve thaot there sheuld be an intensiiiea-
tlon of the resenrch progran on the basic pripciples of community

1Y

|..

ecoleny with reference to radiocactiv:
TFourtinly, in view of the pozsibliitiy that puolic pover

reactors will be lccated in various parts of the country, we

reccemnznd establishiment of research prozrans on ma;or cormunity

types not new Lndcr Intensive investigaticn such as grass

B

tod
3

i~
{2

Pacific Norithwest Forest, esturories and American Tropican Rain
Fcrest, and Chappaxal,

: Number five, we recormend thot move attention ke paid to
Joint prozrams in ecolozy and genetics, Ve feel that tlhere is a |

gcod ceal of gold to Lo nined irn such a prezram, such as, for
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apprecicte thosoe kind vwords and theso roeconmendaticens, X

exaonple, the nlercblolezical aspocis ia community neiabolicn,

Finally, nusbose sixn, we vwish to azswae the Divislon

- -
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O

Lo ALl em “us.

wy

thnat ths Deoolezical Socictiy of Aunorico iz wililing to nolp in any

way that Thiz ADC suzzests,
DR, POAUSON:  Thanln you very mueh, Dostor Payrk, Ve

1

N

1t vould ta hkolpivl il
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strongly atout bhow ussiuvl they arz; I £
neohors who net last nichi could pnt those recommendations down
in weitl

DR, PARK: 7Theoss ave late night molzs, but T will try

to ro~k thon un.

especially careful nstﬂ ol thezs swgzostions oud I otrust t
will B2 oa hand, on your <23k, the first worning you roport to
auty, and ve will bas loollnz for you to imploxznt thom within the

coniingd of availadhle Junids,

Arz therc any other commiznts thoat might bs nnde here?

Gentlen=n, I again vart to thank each and evory oa2 of
you for your portiicipation, and I hopo this iz corly going to be a
beginning of closor lizisca and cleser contact with not only the
ccologists we have from outsicde of the Commission prozranm, but
that nany others also, and w2 velcone suzgsstlons and/ozr ccomants
cither individwvally or from tho Soclety os time go2s on rozarding

arcas of work, the gaps that we have and steozrs vhich we night take



to 11l in our hknowlsdge, and vae corindnly now that w2 have nany

oi then,

IL there iz pothing nore, ve vill b2 adjourncsd, Thank

you 21l very nuch,

e - + « N - ar. . oy . -
(Thorouzon, at 12:22 o'clozk the couforcnse wes cone-

o



