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. «Ve oy wee, a T47%. 7? Pit qebegin to wondor if this avoa dn hovo (indicating) wowld not ba

yeor,so in 1954, we tried to re-cstabliish ox tricd to find the

mid-ling of fall-out wesulting from ona of the Cetonations, as

f
e
e

it was indicated by ves

other words, a fall-out cenorally want in an casterly divection,.

try to graph it to some extent.

At four miles, at about 12, £0 and 149 miles, wo

tool: sanples of the surface soll of the predcninant snocies of

plants and of tho native animais, concentrating on the jack

rabsit and kangaroo rat. Wo were able to sample protty much

Similar environments, Tho residual contamination on the soil

ayvoppcd vory sharply with distance at four miles, which is

actually within the proving ground itself--in fact, on the

edze of some of the target area. Tho contamination was 20

microcuries per square foot. At 12 miles out, it was down to

about 6,6 micrcocurios por sauarsa foot. Incidantally, this 12



n
n

oy +. . oY saet ys . attr? s . St tees amiles is still on the bovdoast of the proving crownd itsels.

At C9 milcs, tho contanduatvion wes domm to ,94 micra-

” wo > yo

cuxies per seuave fecot,and at 160, Le wos .O2,

In graphing, you would find that the contanuimnation

“9 ~ ” ner e 4 4 d >vould csop very quickly. Wa notice in all or ¢t rivein or

* ’ negls ‘ 1 - e 5 *, ’ s le eS fe neatomd@ictrerad avoas the conteamiretion wcrc Limited to tho -suvinss.

ineh ef soll, In one of two placss, wo ware fortunate an Roing

able to ceus acyess cultivated gieles ihat were cisse to ths

nid-ling, In this case, we found that the surtace contsninationa

wes not as hich, bute the contamination vas cistedouted, as you

hrouckh the cultivaisd area, If you tried to

make the corrections and account for the total activity sor the

activity covered by a scuare fcot of soil, we find the total con

tamination is vory similar. Ina cultivated sitvation, this was

boing winxed in ana being brousht dowa usre avedleabie to the

roots.

The plant species that wea samnpicd were atroplez, for

one, chrysanthomua, which is a “ecnposiio, for another, and

laria, Thero were a fow other snecies thrown in also. Sven

thovzh the total rosidual contamination droprad very sharply,

tho level of contamination--this is not to the same sell but

just to show tho relative sloves--tho activity was, at the mest,

three tines greater than the backtroungd data wa had established

in 1l6Gl--again, vory, very low.

In sanypling jack rabbits anG Lancarso vats, wo find
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2 a
that tho total kady burdon throuthout this ontive mr e

e ja) G2 o) 3 i oa i) 0 @

“ te % * en: ~ sy Jenny Ae Bs yey fan de mye te
yvory consiant, and hore was something that wis vathor intoresiing

to vs bseausoe while wo had ouv contamination cronoins 02 o te
t < ed

rapidly, total body burden of tho animals was fairly stcady

throuchout the seme aron. As a matter of fact, there is a téen-“oOo *

dency for it to incscase in distance for total kody busdens.

Exoressed as total bsdy burdens, it is a little hard to prove

Cur previous Work had shova that radio stontiua was

the cnc witna which we wore peinarlly concornecd, Tortunatoly

for us--unltortruately, porhans, in the lanevege--ctrontiun-30

hag a very lonz lite, and wo can use it as a tracer instond of

oO t
ein tho persistence of this contamination in eny particular en-

vivroument,

Wo know that strontium is also primarily danesited

in tho bon,

If we express the activity in the animals, instead

of in terzs of tetal body burden, but rathor in terms of stron-

tiun per gram of bone, we cone across a fisure something like

this (cholh denonstration). There are these conversion factors.

You can soo that <7 is not much in tems of a nicrocurie,

which is sonowhore around the body burders pornissible of hunans,

4

but it is still very detectable, At GO niles out, the contamin-

ation of tno bone was running about CO DEM; at 140 miles out,

*it reaches abcut 175, a ecofinite incrcase of cCistanes.



btn 3 ee: antes a meget one A opyene tape teee eOf this, Lf wa uahke tho choatenl coterninations as

to what portiens are radio strontimm, but of this total activity,

« - a ae - 4 ~~. FY . as, “4 a 4 mr, rcwe have 25 Dell in four milos; S7 at Co and G4 at 142, This ezada

ate te . 9 cA ante ey ote Sgn - as nyo™~ Dt Ay « -“ A

indicates that the vedlo stautiwa dueronses at distances, 1:20

miles out is as far as wo would work, ft is 2 part of our pro-

Gxeam, and wo intend to So out os far as 699 milcs, if MNeCCscary,

following thas last sorias, to sse just how far out this rele-

tionshiv will hold. Cortainiy 1% dindicsntes in terzs of tho

avellability of the komb residuc that wa cannet jucce this in

terms of meter readings 21012 oF gust enviroenncntal contomins-

tion, We aro dealint with seno fracticn cf the total fall-out

that is not distributed in this manner but is distributed rathor

uniformly over a rather lavse area. This sumsests the smaller

particic sises which will tend to bo carried Zurthor and tond

= an aeto SUSTSstbito diffuse a little further, Preliminary data scon

that this relationship holds,

It is not cnough to go out in an aveoa aud say this

is how much activity is there. It has to be interpreted as to

what it- moans or why it is there, Somstinos way it is thore is

scemotimes easier than what it moans.

At UCLA, wa have more or less brezen our work down

into the phenomenolcesy of what are the factors of different

fall-out distributions Waich are the thinss Dr, Lerson has just

Ciscussed, and then what is the biclozical significance of it.

Ve have to have the two bits of data in order to got a prover
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Dutch rat end the ck rabbit como out to vory good agreenont,.

For the white rat, I kolicve it cams cut to .28;

fov the Dutch rat, it was .2, and usin cur obsovved data fron

the fiold, the value comcs out to .19 for tha jack rabbit. I?



7@ say that .2 is a Good bone retontien factor, and wo know the

a ee at 4 a 2 ae? $ te “ as - a tam.emount of vedio strontium that is in tho ciot, and wo know Lhe

Sa3~ Soo ee ote 2 43 arya’ - ” <= *anount of calcinn and tho amounts oO: cotersninations, wo should

i °be able to prod waat tho body burden wiil be in any spocites
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QO Oo yo tof animals, and this wooks cue i

tamination wo hewenmensured on the plant at loast GO pur cent of

it is availabie. According to the fissures thet Dr. Larson just

proisontcd, this is not too impossible a figure.

In cenelusion, we could say that our effests in the

field havoteen direstod toward detorninings what tyro ef contan-

acaLon?

We have genezally cutlined vhat our field prosran has

been and will continuo to he

DR, DONEAU: Bre. Lindberg ‘Ss pavor is now open for

FROM Tits FLOOR aking your samples of your plants

for this study, how do you co this? How much material do you

take? How do you dstermine what is a ronresentative sample?

DR. LINDRSRG: Ve tricd to tao that part of tho plant

waieh we boliovo is caten by the animal, In the case of the

kanvaros rat, w2 stuy pretty much to the sced vlankton oa



o tery
een

—

9

eet
averary

Vike

u
«

se5d

22d

a

c :

Z..

vs

a

4

,

’

a

1e
oe

S

4

moe

wat

“
B25

nin
L wwe

~n
ae*Bis

aos

reget

at

Greet

?

Pe
U

2

?

~

ath

‘ona

:

.
+a

uh ete
ae Ctr

por ey
Seeey,

7%

-

ae ae

ae

mane
at eee”

i

hh, and vagete

Tb

= -OL:

Co

nis

ay
ek

i

+
F

ae
ae

ase +any st

*

ae

i

ot

we
crn

Fy; goed gues
BDO YRPsLocu

“”

oat 4 mat
Lp ee we eet

i

&

mes
ate

ay fe
ait bee

zOu

« =,

4.05220

4
a

ney ¢t

3¢

wey

f a

it~

_a.
ane

e

a

=

ana7
=".

toy

oa

. FL elas

wor whe he weed

35 QO

a

#.

tae

as

Cyo

a

rae

ae

Ae

real

gs

”"s~

*

ene VY 3

t=
doe

3

~ eee +SManwS OF

“

bavo

w

a

% 0

>

»
-
€.

a
“os

aa
ee ee

a
J

“8
~~

gi

4 oF

Ant
are Net

Soe

e/

"rt ataait

vi

SD

oFRf tee tle

a-
tee be.

-

~

iM7

You m2

«

g

i

72
a

oar

an

Fucs
eo

_—

J

Ioan only

eeeew

OF

att

*ag

=vaw co

e
a

a
‘

«

Re ed ateaee

.
™
-~

eldneaeg ee

w

a
a as
ah ae

7

“
i

ow

“-

we

INT ®

Atal ©

TRA

ite 7ee

a-.?
at

att

~
-%
~

yes

7

eh nels

An
Pe

: LG

r

me
awn @

tay
os

sat a
dee.

sd

Tas" 6
Saube s

~

wae

a

son

oo
et ee,

anil antme

73) 1

tae

om

OBPRL2

orx

_
iy:

ft

TeNywT

3

Dl. LI

“s*
ead

'
raat
Set =

a Nes

ioe

OF oieg gine

a

aan
aie

ar,
wails.

“

trot
Be iw

ane
%Li

26

wo

313

¥y

5

a

reni 4

id

a

we

3

jon.

E would say w

cat

Fay ee
Beis 3

=,

<

ve

Yt

wz

Pre

Doe

OU

€no

GE wal te

Dr.

es
vd

A

quani**

ase

ySoss C

t loast 200 c

La

atrovisn,

good corr

foo

c

Wak]

a

ze

a

Cdatereni

«
a22a‘ 4néc2

24an
—- weAmesoa“

orabte:
+

Tali224~~
77

amany pinces whers it 4

*>
NeeBsottyold +7

-to {_
—
awy

a wed:
+
—
¢aIt

cM ee

430
rey

iueeeed ae

*
&)
ae

ld that I doubt

DR. LZ

Fie



DR. LINDOz5t
wat

aw~
de tnt oteG: 3

cd

?

o> anizcal3

throu

nm
4

>

v

™4

on
7 a

1 this ry em,
aver.

’ FE¥DMGS FLCO“8are Yor a part tculas8sws o

2S an exanpile,.

¥i

DR.

so
wale.

tectine ond cic

D2 e i,

Lz

a

7

.

scstion here ws p

ay

1 TiS

bai

ng

v

thet

aad

a_.™

aad

5t

ua43
a*

eeadaw

Fada ah

a

ryoe g

FLCO

Ve have t

ina

“Ve
wee

265
3

:
<a

“

*
ke

and we did very dnteonusive traTt

Taka A

ects?

2

a

ose big 2,¢

Ga On2

"*
wa

? Ono?

3

Or

33

5

oy ~

TRANSSee

9 kov

GVO .

Gus

>

7

o

c

De

a
4
21

In

y 1090 :

c

d you co

one

foete

7a know eno
ast

esi $5 ry a

*

o S
@

a
y At to use A A

Le
“a
lCoO 7

s-ewn

t
e

;end t
.

za4

: de
OC x‘¥e125

yoo mse
eee. toe

nm
ee

FROM

k

and

SOU

ret
ory «
7

ih &

ayePON

ST
ae

fp
ae

2;

tas !

r
we

«oe

7 3

An Me
iow @

~
oeiD

or
seek

-
zu

en oloyva:thorcy BaeLSASs

2t ow+e!é

A
3

ie é HnAe
»

LL ozeurv of 4sD

think:

ba &
wth
ue

—
- ti

de

r
d Preyer

ba wt oe

azt

¥f

tand

remy

:

bacwy
te nmShA

eyse

EP

f

Soldou ¢

ole

ata

ee ed

going like so ¢

7

~~ wt

4

Z

pact rt

vr
eteed

?:

eonerol

—T
435

PST)1D

ears
ao at

erie

AWA
a= Narn ed

sare
ws

write Ee

we
ere

gem
‘Me

“sae
OO s

bo ntevoasiins

a eal Teashoes wr
“7 oe

«

+ Lew
este e

%

7) alrios

waa

.ae

wernd @

uv i oa

“a ea? .

WOSE

sary fl
Uriny Go

“Pang ¢eou

REPO Oy Nya a ee

25%

LAV]

anNv

snap Y

a)

a!

’ t

oN
aed

%a 7403SOOM yeLy £

 

a
e}

* .anh
welanele



Genesa*
Beant Vere om.

£€f£

ww

 

oo
~. whe a®

maebate
seateee23 Gon

wnat
wa &

mS
roe Lt.CO:

At,

£432
" 2Twn « DA yay
aud a bate eeW

 
 
 

es312StthongaVU&to

*

“ib
+. . os
230 GRD A:on“uot

taAl}
;

Tony
ow

u

s,
Lt Aep

  

c2 soe
weTewere

et erde

5

to ©
Ane
bs.

”
G 2

upcisao p-.
u

Lyte
ereYt

weeny etee oe
CLLy us

-e-4akon)=e
Weiew esy Cc

~
Laoas.3epee fe wets

CIF aTvs
chetDe

 
 

 
 

ClaableGust

ps
thatZandotWewee

FoR “9rer294 3 ¢%
eltO90%.

aae
4 7

2%

Seger ASAe hasan
} POW GSEeben eee

oe Om eeY
a? te

ena
we Bee.yuna4:

ey whe

S23 CTL
moe7 CO

Yn whe

v
aye
ad\wieewv

o

.
MNBALTEDtneUSD ysiy

 

a aangieersanth2rm3 toet
ees

., «

OS St%oryXana32OV a tbwhee

*

, .2 should expe*
¥ins

*
-

ed--lunss, lavor, meseis, bono,
*

AUCOLSA

Yanyt.727 balov

Piecs,

¥.

23 c2 the ani=
ae

34 1a2, and+
a

a
oS.2 Conte:cad fo

eer)3+

 

-_—_

. ~ eeaotau

2 °CV22

° *
we OOF

aL. t

in th

BeeT
a?
agow

*
4194

-£2et,
e230

of popuad ot mex indoYP any sort ohave not



‘ Pee et
ao amats coy ”Y CBieone«w

some
he

s -wr} . ae weey

62 we eey
sa
a

noes
VALSof222Pad

2i7oayouAe
be

rikmm:
asous

fa
ad

V
Y

soteAADENTE
daa netAeae3.0 48

t@ 7-7. = a

St AD: duit
«

Vw UsY;Zt
steal Ot teal

—e
sd

yoy eee ch psa

gre PF eed

a

OMAKs
wais myothe

noyYLonge.
.

4
deeee?
on,

.
ibabed
derua
Lt

ah
wat

t. =.
FOOT Gsnsvew

an ft.nated,

ation.
- 4

“4
_Pad

as
uv

mae yee.
etsEA nanpswl i

oe
of

mee 6, «
vaare WY 2 De

1iake

“4n3tr~T
4

weGn St
st

a
apulatPo

ra

ky

a
a2tas

vyou ha
Ro

PLO:dtWrBOL
.
i @ any deta on ¢t

Par’
heak

~*~
i

Ne et te
sytSan

au

a

yaw
EDaeat

oe

7
owOo ston

el 4 aaisOx worl:&ais330.t, b‘nw
iave* kyDoe1a do

*

i*
. \.racesarse

Satdal ot 8
areiid

‘
=-5
142luD2.

33.0-tad
aaround

hed
reybiolostical halz-life o

Us, would-afyy
<

io=?
din oth2r

Youout,Pausneod
re]

“Fr
aeount oC“4=

uae
*
‘.-

37ww234
ered

%,
a2

BVO
t
é

er the

ould

ad ast

LC OY

e ate «caerenident on +t

WO

” - a
PALrini: you

’
4

a.

tt)
a
ais1Xv~

nat
5.

aWTIT OST
edas ReeRe Ff

-_

the amount that will bo xr

a

acnin



32eehnvo:s om
~ ts“at

ae
ae,ato

at4, - weyou chanzgo ¢

N
L

BOVEIIN—-
~D

MAN GOomls7,
yee.Dr.he

72 Cad
2B eD

» ssi Vs
IGN

t
’

a?
—? ayt<Lty

*erases
ee wl
:wevatngwe

as© Lo"

e
o

€tno atronic
=

OL
Lad Me

223075

en

nese yo
*

mis,

Tf you can mai

. Pp Ate:
Ung Geou

nee
wvpro

pet

wala swWLODN.

yanidiDi
v
«

“a
Xuide

LyutthoWa“1

“7
Le32

at 2
Cie GUanceD73LOVIA)

aweD

nS on a colonyticVaavovatory have m2icl our

415Yrom Marenwe a

vos,
2

mise
wr

anofands

ce encay
~Was ri

. =

vi O71atd observ2S
Yrta7

.
aPyn 1955, 2 coMare

ne<of animals with more em

thinss of that sort.

triansular in

sevon fest.DutoSize, and is ef an averas3 elovation of a

near thoOnSof about six y



and, The distribution of rhe animsis on the istand is

governad muinly by the plant cornmaity in waich thay live, Those

*

ocd arcas of brush and noplant communities are grnsslancs, matt

trees are found on the island,

eo padn grass is Lentnspis, Chloris

? ?
anpryes Cenchrrs, and in betvscn

2

lants such as triumphetc

©

e ff im) ontand tho sass from Dristairs
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thota., Tae matted arcas of plants are usuaily found on dis-
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where navyine as oscevrrod in those avecs, tho mornine vlor:where paving as occurred, MN UNosads AVYSIG, cNO MOVNARYG L2r0ry

and the trimwupheta, one of the vines which grows flint on thep

ground, covers the area to such a desrses that you cannot walk

through the area at all,

The third area contains 2 beach micnolia. iIn between

those brash arcas are Iccated indavidual elyers of soase or bunch

gooass. Several man-mace structures have altoved the native con-

ditions of the island--adrolane landings strips, concrete floors

for temporary buildinzs, trenches, roads, ete. All of the co-

ceanut trees wore bulldozed off.

The rats, for tho most part, live in the grassland

areas and, to a lesser desrce, in tho brush area, These rats

belong to a grcup vale supposedly, orisinally, migrated from

the Celebes, in fron the Mavaddan Islands. This spocies tends

to break up into insular ov atoll grouvs. The fnet that the egrovun

¢€oes break up is indicated by the fact that thore are at leas
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moognave not3 WO
*
althoug

direct observations on ¢ of gs
nS,

the
2ahove the surface o‘Since 1,000 to 4,053
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’ . . wetanye ae Jan ~ Vn
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le we Ae yet . fa Vw . = 1. « aeruns extend bpotwosen the oponings te the wurvows.

2 an ws - Pm “a ayhe ease Gf eotserens for bunen grass, tho runs

will setnnliy burrow ¢theorvgh tho bunch grass. The burrors ore

vsonaliy shallow, G to Tf inmehos in Cepta, Altnovgu they may co

No observations have bean mace in this siuly on the

+

aber of litters por year per femalo cince di vould involve3

keeping the fomales in captivity, nor on thea length of gestnticna

Lo of these rats.

i

per

in other sypoeiss as woll as closely allioa spocies,

the gcstation poriod is apnpronimately 22 days. Since we know

the instonce of pregnancy in the females is around 18.5 par

eent, thero snould be on the average S&S litters por year par fe-

mnale. Breeding is continuous throvghout the yoar althouzh there

4S a greator tendency for an increase in numbor of females pros-

nant during the sumznertine. Contrary to the conditions for more

rocents in povulations studied for ecoloyleal roasons, this has

no ectovarasites--has cnly tvo endoparasitcs soon thus far, and

these are tanevorms end kookworuws.
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the avoa in the water, Wo just nove

The closest isisrd to the

but sinee thore aren*t any rats on

no danger of simmigration SYom thore

Tnere is a methed by whic

islants could get into tho island,

Boats poricdically dock er land a

ceivabiec that rats could come in on

the rat is vratus omeelioncs, a fiecl

one On any of the bonis. I do not

getting into the isiend 4n thet men

Gence that the old world rats cone

plics and equipment from the States
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and this is by beat tvavel.

tro island, and it is con-

the beats. However, since

qd rat, wa have nover seen

think that the ileld rat is

nos, Eovaveor, we do have evi-

in on the ships with the suyv-

, and thers would be a chance
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greatest efisets upon tho colony.

individuals divestly exoscsod to the nuclear radiation

of some of these devieos Cid not suvvive, Unany of thom who wore

exposed sutfered socond- and third-dagres burns froa the thermal

radiation. In many insianess, the burns wore to the bones.

The vesidusl nuctoar vadiations vere very high, Ani-

mils mbove the ground vould have recsived accented lothal Cases

duving tho first hours, and those below voule receive swb-lotns

levols. Cver a period ef woohs, practically 211 of thom above

ground aud penretically nll Of tna rats below ground vocoived

lethal ceses, The vats in mest of these casts were preuably

suojectcd to greater radiation than that indicated frea the

gamua radintion that I gust spoke of, and this was ave to the

waseing tun of enctiva maiterial into the bunahers by tho

torrential rains that
\

The initial nuclear

residuacl radiation is that of

detonation, we fisure, within
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yadlation es contrasted to the
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residu2l xradiaticoa and thermal burns thatchould heve cecimaica

tho population each time, In addition, it hos bsen cxposed to

levels of vadiation which Should have caused the maricd gonatie

effects, and I fully ompoct to Pind geaciic effcecis and reduc

Be 2, seat ating V4 . 4 0 + 4 as ¢tion in the over-all plaabilitvy of the rots as a whole, but &
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stance, 22 por cent, The avorcve nunber of embryos por litts © bs

was four, in this case; in two othor closely related races,

3
}

p
e
o
?

cP13 SSNthe avoraga nuwbor was 4.2, and i beliisve 3.7 ard 3.8,

ratio cdcés not vary from a £9-59 vaiio, and except for those

individu taken shortiy altter detonation, all individuals

examined by our poonie have appearca to ba in ood paysical con-

Gition, snd wa judsead the physical condition by the conditioa

s
of the fur and eyos, length-weicht ratio, “fat denosition and

the activity of the animal,

.In addition to this, the main colony has, as of nov,

ctually been continually expandins, Thay are becinning to

c
oake over grass areas in waich they were not found before. I

think this effect is cue to the populstion pressure in tho pre-

sent colony area with a reduced amount of food; although a goodly

amount of fat was found in the rats, there was no instance wWaere

wo found evidence of cosconoration, AM. onbrycs examined anosaread

normal, It boils dovm to the fact that you cannot find any effect



oo we=o¥

fy
oe)hi

cco-

nias

S

oe
L

i

 

yy o3-

sod

3

avo ine

2

, very vu

“
weds.

:

4
>:

‘
3

er in

t, you

e,ees
_

AaPan
tee A te

o
é

.

duels, so

4

.3
~

pro

you 1

9 le

oF

a
io)

have tod

A
Lue

enonuilatis

tywedy

=
=

q

indi

t
d

.wesat
weed

e42

at pacts
<a = iw

ee |

s

oy

a
ab

4
she

+ .

bunteor

5

waren Se

ANT
fat me

Sone
a

a4

The

i

Vass?

2

~

i

Cc

a

Geo

on2 om ti

i

a

ett
wee

.

as

2

qa fees

Cc

ade

c

Peta e

law

CLEs

o%
ab

:
a

one

ee
ws

v

*bow

a be or,

.
Eat

<7?
as

1

4

me

ry

wclous oO

ide

tw
«

t
a

v
’

F0
ad

ary ©

<oy 4

%a4

a,

ek

o-9
eh aw

aa

»
s

ove

CO

y
ha

i

&

Slens3 W

tae]
one

=

o

arid

desl s

peor deay

oo

oe

?O

-.a
v

Waa eee

é

ev eyes

Te

Lees

=
<

Ne
-

4

x

”
=

Prrger te,
Lb

}

i;

Pl
!

AoE

Sem3

De,

220)

~
aid y

tahti

yo tomas

“

3

e

w
t
i9coOoa
"
3

asn eote:

ka

Tones
awhe

_
4scan in tho

an

sen en
ao hi

coy
ad

a

ty

S

nt on

we

244ub

ae
”

383

.

—

was

aay

304
Wb eee %

a
mn

a;

tO bo expocted unless you |

ally beneSiited in +

“hn

ee

2
2 nO

Le2=

6 Ctuime

ae

wtle

rtCc!

thero again you havo tho

the

lntion

L

evronused habitat in the island due te rai

Yeass Bvoas--so oven if ye

kad a very favorable ccol

in

6

ac

ion.
Pa
wv1alange ecuco to vadndac

a
)tinsguish from ecole:

amayyou havesoya
”
4ond %

2ace,osomard to2den with~

SdTRAsi-abieca

1 have a nov7
«Yo

fave



“i-E os
woes

2.

1G

r
u

e
i

a3
C
y

m4
i]

rl
a)

c
"3

°y
.

3
m,

io
1

oe
i
o

a
ct

"
*

mt
"

3
a
)

i
t
3

rr}
.

o
3

v
i

mC
ra

¢
4

a
Ww

t
e

%
2

cs)
p>

$:}
“
4

a
e
i

He
=

end
oO

y
a
e

r
i

w
l

4
1
3

bo
7

Q
9

w
.

G
¥4

4
0

4
.

Q
;

Q
33

os
3

+
4

Cy
“

C3
ra

U3
i
a

cy
o
.

an
‘a

ha!
r
f

o
e
2

»)
a

on
rd

a.
we

a
)

1
7

t
a

T
s

oy
i
"

o

e
o

9
ct

a
a)

r
i

c3
i?

n
a

&
r
i

ov}
a

(3
“
7

~
~

rast
&

oO
el

*y
O
O

w
t

vy
+
a

+4
ae

4
1

rh
{
4

ay
Q

eri
0

~
0

o
m
i

v3
e)

oy
o
d

”
f
A

cy
Oo

1
4

et
i)

is
a

o)
ry

-
se)

+
hd

ant
“
a

re
ay

7
r

34
e

|
i}

m4
°

oj
a

o
y

f
y

°
3

2
a)

i
t

a
M
i

:
or}

w
l

a
7

oY
C3

a
O

a4
n
e

pa)
ted

4
e
t

a
e

aa
o
m

ia
£}

w
i

a
d

ad
oO

3
G
y

~
r
d

o
l

a
d

Sad
a
e

7
]

.
Oo

4
C
G

h
e

ci
Co

r-
r
s

ei
S

“
1
0
0
0

£
co

~
o3

oO)
a

0
S

o
U
t

.
.

a
i

i
uu

n
>

Oo
om

=
6

8
DB

FF
o

a
od

Bs
a

of
&

«am
oa

“i
Oo

"3
i
m

i.
ct

wl
:

o
o

ae
e
t

a
w
i

GQ
i
d

ra
n
A

v
t

ie)
n
m

Fa
2)

.
‘3

re
62

~~
ca

oi
“)

>
<
3

.
r
>

i)
CS

sma
o
A

a)
4
4

oe
ry

n
e

ne)
fang

Ort
g

Ca
3

o
F

Q
g
a

7
}

wt
ft
e
e

o
t3

™
3

O
y

+
i

@
ee

1
oO

f
s

t
d

ns
ee

r
i

a
w

ora
ca

19
py

i
"
3

oO
a
g

o
o
t

R
a

>
a
5

@

r
i

:
t)

i
a

[
4

>
r
s

O
.
-

w
s

QO
o
y

t
s

o
i

n
e

a
oy

mo
i

€&
2

8
g

+
]

cy
O

a
a

oO
u

~
«

P
a
y

o
e

w
e
a

’
a

a
e

|
r
a

f
i
e

e

e
“Fi

T
h

c
m

¢
3

°
a

3
o

49
gy

m
(4

f4
fs

A
+

5
~

o
f

a
r

m
y

Fond
S
a

O
®

ces
6)

r
“ai

ie
¢)

£3
mh)

°
fog

a

“a
4

Oo
£

%
7]

7
o

”
i2

2
i

~

ay
=

Pad”
i

F
we & ee
Veet

selnya
=ant one

yd

O23

i

“
>A

ail the

tan th

in,

aaa

3tose

ra sol

. a

Inve #

oo Ty
wee

wy 2

+e,

a

i

oun

?

ti

would

>
™

aot eer an

23

Fel
a

sav

9
and

iad

o

vagt

me

3

L
=

Wei

te
w a

rats

ot
G

as

—_
mr

wd:

yoo

aT
weal
4~,

Tt

f

~
te wa

2 th

«FfoF

he

wzwaut

a

but vot i:

4
oybtsen three months, br

Ar

ive:

tho

mast

and as 1

at.

DR. BILL:

he

ad

ple envy¢

TPA ET
LS Nednd’

~

ao tled
osvonli

Rs.

Je

the trees ard cvent

QYC2r «



on At

cenon
aaatava. ae

ze 2? oeur
Roe
ve he

,
ue

we

+
ENDLaen

a
weenie ay herd

aly yin dn.QNe A?
fi Vickie’ :z£"

290D

ile
*

s
-”S14 econnti+S

«sry
wae

TF
aioeGla yan

+

*
eq
ae

.
—-~_. 7°

ae W3New ce baWor”aor @i
TTR Te
inane

waeDae

am mi fe

wo GCotnbeCOON,raWo+?
C3)

sr
5

See
Rte

1 Taare
aBeis

4
ot

*
“FM “
= raat weea)

4
ag
fbte

at
t

Tne
Oss 5

Awt3
wohes Ae ©

at
4
~OVOYa

awn
afte
3

7,

Wek
*ets

aco

«
'

ae

vrayIne ot
eee Wad

nwa
fears at4Tye

ek me Nat tee

meeet

ts
ws 6

*

Lbe) be Shae
-

ateeHWeer
w

n~"y
Sad

“e
1.—

+ ty .
= gh tetTt carUPL.inanh

rind
vi

“an “
— aati,
aa.*

bal?yur
“me

—

vOtery on

SETTN
=te z

orCE ee
ateoon See

1 oteLOD TTfel et et . e

=
ye ym eR

To AS ate Ce. Leom
admode

mane
fare

*"7 “= reart
a ae Ownt

”“<
~Vo o

+

levorn-=-nTMeN%
-

erud+picnty o

7A m™ ~~
Censors .

4a oN AE =
Ped A whe

a7
uabiy%.

eyvo!forhovezitoin t

ssoQmy

~-tory wv.

Vere ono
ca my

er

4
LD

on mn
Lose ert

4
3G

ae
wa

we
weryou hares bean hoaving abouYor thar

A
cE.to have our con

so forth, go out there a: weet e
*3chey

ad

summer if ¢
ae®

cosduvin’‘Oris ¢tee

c
t

«
'a

ivavoid33 toT
aasmall colic



“9

environment.

ey
We have liternatuvs on it 22 you avo Lntorostca in it. Et

and paver work tahen care of befero you go. We fly you out

theve and the leqistienl part of 1t is very good. The food is

excellont. There are fine places to live out thoroe for about

FP,a Gollar ond a haifa day. VWoeite to tho Division of Biolosy and

f
e
e
:

you wovld like to do. We havo set tentatively a two-noath

povided as a minimma., It involves quite a bit of papar work,
m ”clearances procedures, an

¥e do not charse anything for you to work at the laboratory.

It is absolutely free, .

At the present time, Dr, Hiatt, of the University of

Hawaii, manages the laboratory for us. re you are interested

in it, writeto us and we will send you details on it.

(A short recess was tazen.)

DR. DUNAA: Will the meeting piease come to order,

The next paper will be given by Dr, Edward Hold of ths

Univorsity of Washinzton, Laboratory of Applied Fisherics.

DR. HELD: JI am not coins to te able to Ciscuss any of th

specific levels of activity, some of th oO

ave boen dnvolvec in como of our work at Enivetok in the rast
<<

yoar, but wnat I want to try to do is giva you thokroad picturs

“of what we ere doing, the arcas of study that we are hitting an

ledicine and exwress a dosire to go out there and indicate what

o forth, to pet you to so out there.

spocific isotores that



indicate some of the problems that can bo prolitayly

in this arena, and also somo of tho probloms that can

makinz use of the fact that the area is contaminated

active materinai--in cthor words, using these radioactive matorial:

as a teol in placing the movement of materinis in the

throvan various live cycles,

Gur principal objectives have boon to determine the dosree

to which particular plants and animals concontraten°

active materinis or to waich they are contaminated

nature of such contamination; that is, whether 1%

surrace contamination, or whothev it is material
‘

actually been motabolizned and whieh is contained in tho tissues.

Associated with these ovjcetives, we also wo

Ceternine the inumediate seurce ovr the sourcos of

activity to the various organisms; that is, are ¢

the matorial from wWiat they cat, or are they Getting

Irom tho water.

As far as tha fish arc concorned end most of

brates, tho matter of getting it from the wator is

importancs only duving the very short period arte

contanination,

getting

it divectly

probably of

e
t he initial

Another objective is to determine what the redistribution

of the radioactivity is as time goes by in the lagcon., -  —----

Tren, finally, sone linited studics on ronopulation, ro-

duvasion of arens that have boon cacimated,



and we furthor concentrated ony effort thore in a section of

reef near tho noerth end of the etoll which is roughly throa maics

Jeng and cne mile wide, Thore are four dslands in this section

of reel with a total avoa of about CO cquare miles,

. Se ye wee . 4 ah + “wetbeorad owan where wo have made collections endIn this

Ls * ’ * . te we -% fas 4observations, we further limited onvseives for the princinal

somolblins: provran to radioactivity doterminatioens to onc island

p 8 m e
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e
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fu
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of about 15 ceres, and the width of the reef in this cntivre

area runs botwwaca ene and one and a quarter isilos,

Unfortunately, ZI cannot show you the photographs, but I

“would like to diagram bricfly on the bhaekboard the broad sones

this is a geod areca as far as proxinity to the tcost site, and

also hore Wa have represented most of the magor lise zones that

are found in the Atoll. This dis not vues for any given section

ef reef in the Atoll,

first of all, wa will start at the soa and at the roof,

marsin on the seaward sics where we have tho grooved arona. I

believe Dr, Odua, this afternoon, will show a photogravph. At

this lip, we nave the so-cnalled Lithethambian Ridze. Tho R4ez0

is not too prominent in this arga, but it cofinitely is dis-

tinguishable as a very Slight risa. The Lithothanbian Ricco

is made up of coral algne, coral lithium principally, and it is
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generally consicored as one of the areans 8 g
3

"
3 bi
e

o
u

G
?
3 Cr o Oy ty

and comsnintion. dust inside this vides is a particularly flat

. ba CAN faa 4 apt chat ar] ns 3 “yep mann oyen deavea, It wuns about £00 foot in width and it is a pavement,

a solid paveomont. Zt is honucyesmsed uncernocath

(indicating) but in ae reel not for avay asmo of

areas break throunsh so that you havo rolls holes

that yeu find only these forms which aro ca

themselves vovy therougaly acadast the battrorins

= eaanm 4: OF agen nw . Y mysYou have enerysting forms of coral and you have sz

© e- “4 + Ja mee Bt Toclans and soma of tho soa urchins waieh hang on

r. y Ps Tt Ty tw tIn sone areas, an area the sise of this ta

(indicating) wi the welativitys eqnite hich,

eng not horeeelarst

tho honoyecubod

Qe. me

OY USAR GvVazy

As we move clong here (indicating) which is about 39 fest

wido, we run into a boulder area, This boulder

scnewnat over thse gencral reef surface so that

at very low tida, We have rot made any studics

It is way out on the roof in the Isiand, and it

cult to get to, and it is rot a particularly ri

point of view.

Just inside, we have what has been called

zone. This aren oven at low tide, whicth,is cov“?

fest of water--you have a rich crowth of coza

area is raised

it is exposed

in this aroa.

\

is very cdizti-

eh aroa froma our

@ coral alae

erad with 2 te 4

a ae e144aaes
is 52 Siee -?
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XE nevlocted to mention that cven out in this avea, the
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dust irsice this coral aicei, it is not @ snarn eraas, buv

it grades cown into whet has beon called a boat passage, inter-

reer davvousion--vaorious terms Lilo thate-and we call it a boat

passase probably bseause wa uco it es Such withoou
ae

PUYSS ty v
y

Oor}

Yhis can bo thought of as Simpiy a more luxuriant grovth of

coral than this corsi ailsal gonso, Iven at the lovsst tide, thore

wili te places that run eight feet deen. In some areas, you get

husn coral khedse 25 feet in diameter. You have lorge numbers of

fish here, and on occasion we have stcn larse numbers of frii

TO save Space here, IT am going to draw in an island.

Relatively spoaking, this would be a much greater cistance, say,

the distance frou.the Island to this point (indicating) would

<otal distance hereCo Q p 3 Qo ta He
}
e
y

© O
o
©

o
e
r Cc

a

e
n

ae
)

b
y

oO © et Hs
)
> 2 o
y

oO

(indicating) as I nentioued before, one to one and a quarter

niles.

13, it is not practical,+In choosing cur sites for collcetio

especially when you have to got into areas where you cannot stay

vory long, to attempt to got out to all of these various sonas,

so we have done the nent best thing--ve have chesen for cur
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2. ~ es os « San . : 48 ny ake te . ene 3, wat ~

system was to run hydecueariie seaticns covery 1c miles

« a ot "7 Saye a9 we wend ¢. Stay . ode 2. oeanorontinacoly VWiosa we Grpooprd 12 Eanson bottles to a maninia

“ 3 ote pn ” 2. fen * * % - a fa te"depth of COO meters, Im bowvoon, wo used a shatlbow tost wath

c ~ . _ so -“~ At a a] = .. .feur bottles. Syery hour on the halk hour, in betwaon, wo took

& suedace samvle of wator., Those camples wore measured aboavd

(?)
- J’. - ae 4 o rates aN ty olsnip by @ rather sinpie caleium coaay, Tals wes not advances

radio teshnignue, Ent wo could verform this as wa wont along.

om, wre mets a eye ap Tey 4 4 4a 3 wattCuyv routs waco prodicatcd semawnat by cur gindings in connscticon

wy d- ee . * Lh ° ma gen ae aaywith the cort stroans, and so on, Anpycnimately, wa continrved

on Comm HUwajglein for about Tour doseocs and came up by truck

ast tno Magrdancs dowa to Uindanou, tha fairly senthorn ond of3 ¢

Hindanou, and over te lisy Guinea uy along tho Philinnpine Coast

into Olsinawa, and frou Cisinawa davo the China Sea out just belov

Kyusu and back into Japan.

On the return trip from Tokyo to San Francisco, we could

not follow this sams prozram, but we id take surface sanpics

every four hours on the return journey. Rather remarkably, wa

found the levels of activity about in tho ranze which wo ex-

pected, I would say that an avevrace activity might be in tho

neighborhoscd, susatiny of the surface now, of 40 to &) disintegra.

tions per minute por liter of water. It is of interast to note

that this comosres with G09 disintovrations per minute duc to

potassiva--2 moan the normal potassium in sea water--so the

dneroase in level is not vory remarkable, but it is definite.

You seo, you have your north equatorial curront coming in,



f
i /

ad

couins upon, of course, tho Eyusu curront waich voturns thes

Japaneses current to the States end tha cuvatoerial counter

current coming back dm this dixoution (indlenting)., Within

the main current Gtronams, your prot:

bet nothing territicaily marked--portinss a feetor oF 3 or 4 at

the taiis of some of those traverses Waore w2 weve com to values

or the order of 10 or 15 disintcesratiors por minute par liter anda

maximum valucs perhass of 73 of S93. I mean the incsoase within

=. “1m -a> -. co Ste - A “47 3the current stroams was not vovy ferent, but it was marked,

about the sane activity as you would find in a litor of sea

water.

We do not have our work on fish by any means, That is just

petting ctarted out thore and this proved to be a poor fishing

expedition, This was not a fishing vessel. This was a Coast

Guard cutter, We did make sone stops at atclis and collected

Sanples, largely they are beins worked over by the Applica

Fisheries Laboratory.

envy conztentraticzs.
Ld

os pa
l

$9 a iThere is no evidence for any particu

It is possible, of course, that we may have missed something in

this sort of thing. You cannot cover every square nile ef the

Pacific Ocean, but apoerontly there is a very widoesvread contamin:

tion.

On the return trip, we ware wall nest tho Nawadian Islands

before we began to feel that tho activity was really down to



Gl

’

|

« * a 7 ne “4 “ fas aw! ~ as i
Bere on tho averasto. In other worcs, tnozss is this viceosnrone

a «| - st “44a dhe op ans - 4% 4 “4 oO A ee a waractivity whieh dis apravontly moving im tho current Stroama, Some

oo - 4 we 8 te t. ast Lon eye wyen Be nagG2 it at losst has made the tuzgn into the Javanese curroat, but

it has not yat reonened the United Svat. G
l

.

roy . « . : he tg , aDR. DIORA Shank you very mush, Those two poesentarioenas

ara now Goen for cdiscevssacn,

BX. LEVDBSNG: Was there any inddcaticn of the cepth?

DR. HARLEY: fo an semoewhat ef a srade avsut that. With this

Covdencat thet ws had, ov almest any acscsuntiag Gandrmmont, our

acccuatensers Were very nich, dust env standard Coviation to

counting alene may have been as hich es 2550. FF am spoaking in

terns of large numbers of those (indicating). If you take a

Jong proltilo andaverare tint cut, you roaline that thet coos

not do much and you will got a fadriy nice falloff with a

logosriphic cetivity, aad you got scovt of a tail, and this is

cowa at a vory low activity where you would get one of those

averages Wnich is quite deiinite.

In other words, I belicsve there is semo activity betwvoon

the thermocline and boloy tho osdduary mised laver, It is

rathor lew and only twice Gid wo mako moasurenents mucn below

660 meters, Below 6609 meters covn--and thove are several cascs

of several bottles--the activity was newtliciblic, but 600 maters

was d3finitely below ths thernocline.

FROU THE FLOOR: ££ contft know the Pacizic very well, ft

wouldn't bo below th rmanent tharmeslina,
Y



b2. UARLEY: Wa ara trying to sot some cconneyranhic inlor-

mation on this fron Sceripns.

DR. CSUN: This is a goad way to chock the Known knovwicige

on your currents.

° Tae ote oo me, - % RA AA Lf 2. 34NM, HARLEY: Ie would bo mush toiter as far as choshan®’

- * . - - .c e we beet pe wre e meet - - eecurrents would co if tho activaty wors porhars a hundecd tintswv i i

as hich. I do not think wo vould Llilke that,

D2. COUT: Did you try measusing Croaille ovsanioms? Bid

you piel up any corals?

BR. GARLSY: Yos, and you will naturally find cova

everywhere will bo pichinst up traces of activity.

DR. LOWIIAN: Didn't you find hichor toloeratures than in

the ocean?

IR. HAILGY: I would say the renetions do not follow the

books too woll. Wo ran into a number of things that looked

unusual as far as temmoratures are concerncd,

FROM THES PLCOR: What sort of tonvoratuves did you find?

DR, HARLEY: There is Q vary large number watching just

the boiler or condenser intake water, Many times it was running

around 70 degroos, perhans up to 75 dogreos.

FROM TIES FLOOR: If you take the avoraso you have given

“here, and 4f I followed the travelorS adyic2 and take tho averase

dopth of the ocean and take what kas boon rvolenasod, don*t you

get way too much activity horo? Have you cone tho baci:
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TAA AT ree 1 ma < A wan J eye 4 ate aod deDR. HARLSY: It dowpends on want you consices this trai to

. ‘ oy $84 mye, 2 § ar ee an ‘. iol mm tecpamnase sl
bo--X¥ mean whether a4 is a vonl efice:t ef some typo of bacikerownd

= + 29, - ate feta ? ‘which we avo not esnsidoring, and so on,

wt. name a eh plane . Py] ~ + mn * 24fn other words, Af you consicce only thic stoop sleps, it

Dn, DUNMIAN: Avo there any other qucsticnrs?

Thank you very much, both of you.

The noxt pasor wlll be civen Ly Br. Dunning,

TvR. HUNG: IF will yloid to Ie, Dudley.

DR, DUNEANS This ebvicvsly is a combined otto uP) C
c Q be
y

Q o O

sort, They ase going te discuss the distribution in the

biespners of radionetive miterials from the weavans tests.

D2, BUDLSY: Like any othor seahers this morning, I

haven't done anything that Iam tabling abont hero. I jus

lochod cver other pooplcs'’ shoniders.

fo are talkinz on the subject of the observation of hbomb

Cebris in tho onvironment from tho wearens test at considorable

distances from the test site in order to develop clese-in

c
y

b
s

oproblems. I mean tho or of thousands cf milos, in particulos1oF

I am going to emyphasiz: tno eastorn half of the United States

wnere We have quite « bit ef data and which is in tho distance

ranses with which I am coneorned.

Qa re

Soorvat
a

Iam going to sneonk ai ocut tho o ons on curront

contamination and some of tha information which we ean cbtsin



fron these observations about the mochanism of contamination,

and then Dz. Dunning is soing to cupoly soe of the context her

the Antorprotntion both in terms of the natural backsrotnd

radiation levels which ere found and aiso tho levols of radia-

tion which are generally considored to have wowe biolosicad

hazard implication.

Thora aro rany vericties of radiation hagard including the

sternal radiation both beta and ganna, and tho pessibilitses

going +o select two or threo Walch we consider the most important

and I will spend my time on those

5 {a
teObrservations have boon mace by ours New York Overations

Office on the amounts of radioactive fallout in tho castern part

of the United States and elsewhere fron vadeh it is possible to

dctermine roughnly the external gamma and beta radiation which

are found in envircnments as a fuaction of time during the last

few years.

The dose levels have, of course, fluctuated with the

weapons test, and i am not going to try to go into ecotail on

that. They have put out oan crticie in Science a few weoks aso,

and you can get more catails thore.

Generally speaking, to nail down a fow nunbers, one can

calculate that the order of magnitude of the bsia radiation dose



|
.

produced in tha soil, 22 you aosum3s that tho racicnctivity, theo

beta radiation, aftsccticed nranaviily tho top contimetoe £ the teo

S011 sursaco as At vould bofove 2t sank du ruch with vonchiny

rainfall, it works ont that tho total CS39 in this ono contimoter

or soil is the Unitod Statas is of the erder ef macnituto of

one red. This is fren all veerons tests. This is gust on orces

Gf magnitude. It cerents on the sell vate of loaching, and so

on, and one can get move dain grom the published data.

The extovnal cama pociation waich is rot confined nearly

So close to tho gadionstive Isotescs Locarso it i5 mova ponstrna-

ting has boon at tha lovel cf theoo foevt above tho ground; that

is radiation of heman belnss of the order of magnitude cf the

total of 6.1 rad, toval Geso to date.

PROM TI) FLOOR: What is tho sqvare aroa?

DR, DUDLEY: Tho vad is a unit of dese which is inéosondent

of aroa--cnerzy dissipation of per gran per matter. It is

throughout the contimoter an averasza

waders

natural vadiation and hanmard lovoels,

Lnterpretation of what those numbors

to emphasize rad, and that is all ia

Gamma radiation. I am going to talk

taumns Waich ara mora khavardors than t

n

of about one ra
4

3
ably more on ths mattor of

mean from him. I would like

m ooinz to Say about exte2rne:

L. « 2 «.bout tha vracicactiva stron-

® foe ~ - “ +.ne dsoteves, It is pessible

to dstect the radicnctive strontiuna with vory sensitive toannicut

and many measuroments have boon mids in tho United States on the
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2 : © ye ate ty of ay. ab gars sy, mek BA nS
amount of stventium now Found. Sinee this was juot Ceclasuatiod

this mornin Y cannet resist giving you a foy numbers hove,

co not went to coniuse you, hovover, with nunbors, I will try

of.« at - oo we . “A aeto summarige At all in a sontonso nt te end so that you may

a f
e
t
e

4 C
t Oo tu c
e ° e
r

ar
e

f idPe de .Still set somo

ag. o 7 way ge cel . ao ms ) Jaemusticuisriy cot of data waldeh we hava that

has a bearins on the anmcunts of netivity fovnd in cnvironmont

and sucecssive steers alont the gocd chrin showing hoy tho

activaty is propcgated, YL will wedte thine numbors cot on

the bine avd here, Chseuved strontium, 99. I should say this

js for sanplecs taken in the Chisaso ovon in Sentombor of 1955,

Wath respect to rain, tho averarzc valne--disinieosrations

_

por minute per sallien--those boinc 9 collioens, the minimum 2 and

the maxinem valvo 45 DPM por sallon. (Chall: demonstration) Tay

water at the same tine in Cnicaga, a value ef 0.4--just cno

Soli in that arvana, 3535 disintecrations ror minute por squar?

Soot, thore being 12 samvles ranging fom 100 to 555 disintezro-

tions per minute pow square.

Another way of expressine it is in terms of the ratio of

strontivna activity to available calcium in tho soil. As vou have

heard, there is a corrolation, and 2 will work with that in tho

Bursequont part of tha ehnain, If one divides this actiyrhty by

The amount of tho available calcinn in the sail, it works out at



c

2 aM at . . . Os fa. we a te a a. r a

§.4 unites, whieh F will cofine in ce minute-~f,1 to 11.7 S.u.,

a Sy 3 cee- 5 3. a . 3°40waich, for bisterieni reasons, wo cali th

oe Bane Seboe temteenth unit ror nraesonyOno tnQ

“a ,. ~ atsc wy tet 2 t on
calelun ratio rolne corel to cno-cna thuusandth of the leve

vnich ds considared iamimma pormiesislo ceneontration in man,

-ae cats. ae te . =n" 4 aE & ey 4 Sa SS 2 emoand at worms out to 2.28 DIM par gvnn of caleium, Talis, for

oa - * ay . S > 4 erage mad LS «rotoercouce purposes, I think, is your bErsot fisure~--ono-one

roving on this soll--ovorase value of &,5<-

12 samples ranging fron2.5 to £0.95.

Cais bones in the nroa, just one s:miwle--1t tusasd ont

move or icss reprcsentative of wast you would expect to find as

ean average value~-rovhans a bit low--1.8,

“HAn--1,4 Senshine units.

There are a couple other sanvics throw in--14.0.6 to 2.2.

Finally, we kad some human bonss in hicnto--an average

value of 0,13, with 115 shelotons rangine from 0,04 to 0.35.

Those hanson to be stillborn shelsctons which wore a current

source of huann material, Wo have roacon to telieve that a

Grooving child, having a somewhat Ccitforent caleium intake, vould&

bs somewhat hishor,.

From other data, one mishnt estimate a greving child would

bo about 1.5 growing Sunshins uniis thore,.

I wanted to go into the distribution of activity along the

c
tchain here in Gstail, but I am not soing to have much tins



TRoere avo laboratory esnorine ts fvon thich one can conpars

aad Leen em c nem tresga mn de das a ‘ 4
the Ciseriniantion betwoon cnlciusaesiventiva along the chain

against the valucs that are observed in the ficld, The covrvels-

cown hove (indicatinz).

At this ston, the lavovetory cupovinonis snow in gonoral tho

stroatiua unlis or the Sunshine units and yvetatation would bo

7 a * ah Fa of Wg 4 ~ net . * A 2. we =one-half or one-third, This is somovhat pronimnate but a good

love (indieatins) the vozotation ig higher than the soil.

tion on this nowe-is part of the cetivat

tation had not cone fron the soil and rsots, but rather fronfo
to

aire GQ ~ rotontion on the lonves--not setting into tha soili--so

the correlation betwoon the soils is a spurious one.

On the human bones, the activity is low Fecause tho fetuses

have partially flliersd throush the mothes, whoreas with a grove

ing child it would bo lover. As Dr, Lindberg mentioned, 2

strontiun-caleium ratio relative to food--he said .2. fF kave

worked with .3, but it is in the general vanze,

Tnero 1s one furthor step (chalk domenstration) made on

(illustrating) This is an cqudlibrirn condition which kas
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e

ct ti Q te

. tame ‘ A on a oe a te . Cote, Teal den
¢to.0.83, Most of these sanplies wore taken fsen cast of the United

soil to bonc. IL you woot: cub cver haro, you get sort of a

Gf Ciccrininantion.

We Rava observed cance 19851 a continuous choecx on mil: by

ous Now Yoxrh: Operations Olfice, and thovo has besn cssentially

no chanze in this valus. ft has boen rivining vouchly ons to

Gno and a half Sunshing’ vaits richt up to tho presont tine

Soll eetivity would bo somowhat hicher now, mropably not

eas much es 2 facter of 2,

ZY will say one word nov about the oO a fi
c

v
e i pa
s] et fa
te o a] a pe e
r os KH be
)
m
s

fe
te

oO \

active iodine. We are just this test sories--TIAfot--making

measurements on the radioactive iodins contamination again in

a sonl-intetratved set of samples, including vegstation, cow mils,

cow thyroids and human thyroics. Whilo they have not cone fron

the same area, the fiscurcs have shown that tho correlation is

rather unizorm, which is not too bad,

Observed valus--vezstatica, cov thyroid, milk, human thyzoid

‘e-vory roughly, these fissures are quite voushn and they aro for

April of 1955, and not 211 of tha data are in or ovaluated--
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DQ, LUINTING: As De, Padloy gust said, F have cono none of

this woelt myoeit, cithor., I have tricd to cyvaluate othor puopic:

cata. I hava vut on the sida hore some beollots which you may

This way koa bit supertdesal innsnuch an wo did netantici-

pate strontiua-39 being dselossiftied this morning, so Be, DBrualay

hes roally given you the heart os this,

I would llho to snond just a fow minutes on scene of the

breader asnocts of ouv problen of nuclear testing. I vant to

gs4 a9% * 8 . 3A a Fels = ba mire da “4% we ate re a”Lindt ous ciscussion to tho tesotang and not tae weslore,

Those cata, 2 cuvhasine, are nat orocise They are subjoc:3 3 a e

to change without notice, but thore has couse to bo so much mis-

wndorstanding and noprohiunoike 3 eC u
s @ fa o
v O eS % a Q u) e
e
t
e

3 bg o
S ts © Gs t 0) iS e
t

Ho ie
]

ee te

b
a
afeel it Ais essential that we got a fov of tho facts and intoz-

protaticns before ths publi

4s I go throucvh this, I hose you will forgive me if I

stumble oncd in a witle, but IJ am working from raw notes which

Wea ard currently working on at tho present time.

As an introduction, as you 211 new, curing the pas

Cocade tho worldwide political situntion has made it cblisgatory

for the Unttca States to initiate a progran of nucicar veapons

testing and Gevelopuent. “Tne rolzase of millions of tons of

enerzy tozethor with nillions of tons of activity must be

acconcanied by some desro2 of risk, Sines the continuation of

our nuclear program is nancatory for the security ofour countsy



Ra
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it is one of Cofdanins thom and evalyating them os to what ads bos:

for tho posvio of tho United Siacves, With waat ore wa concerned?

What are our problems on these tcsis? Gno that & will lenve ta

you people, and you Enov mere about it than I do, is the

Going fron thore, woe misht proak it dowa into the eitornal

vediation, body gamma dsses, When wo are spoaking of somatic

effects, w3 aro concerncd with the individuals; thorofore, it

»would not BS Well to quote avorazes. What 3 ¢.¢ 3 cat295 beon the hiches

J A.essosure to any porsen in the Unitad States fron our nucica 4

woepons test? ‘sho ansver is atout seven roontgen. As you knov,

about 26 rosntgon will preduce sone minor and not considored

soricus changes in tho bicod pictrrea. About 169 rosntsen world

cause radiation Alinoss with some poonle,.

I might also rention that external is based mainly on

gamma, There is aiso the bota problem. If the actyall fall-out

naterial comes in contact with tho shin and remains in contact,

it could produce high cnovgh dosase to produce a tynical radia-

tion burn, It has been otserved in cattie and horses in 1955

and also natives in tho spring of 1954,

Concerned with the external radiation is tho gonetics which

is scnathing we cannot got into too deeply hore. Again, briefly,

Sonetine ago T mace 2 statonont of all of the tcst series to date

1 ey4- - a . wary” . “4 .the avovage exposuro, and wo avo concorned hore with avorsa
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WS

areentagte incronase that misnt be onpceted in tho natural

4

mutation vate. It hes been estinaied that pecsibly on the

*
average thore might be 0.4 mutations produced in an individuali ht

e

[
-

f
h

from natural causes. If so, thon, this inersase would mean in-

stead of carzying en these many muvcations, we might have these .

many mutations (fadicaiing) if we continue cur test sorics

Also, we might montion in terms of external the...

activity that falls en the ground, and at the tims of sons of

the larger dotonations in Hevaca from a towsr, you might find

Gxoss Tission activity on the ground, end you would find withia

the gunnery vance half a million microsuries at the time of

fall-sut. YE you follow cno of the - . « OF the fall-out paticrn,

out to £0 or SO milos, you might find sonething liko 10,099,

Then, Going out to, say, avound the test site, 200 miles,

roughly, on around thore, not counting this actual path of

fall-out, you dros off to something like 10 microcurios por

Foot. Then, at time of fall-out in the country, there might be

sone snalli fraction of microcurics rer foot.

In Cincinnati in the springs of 1953, it was estimated to

be about half a microcurie, At Brookhaven, it was estinated to

be about a tenth of a microcurie. Thosa nuubers do not have a

groat Geal of meaning except in tryint to rolate thom and come up

1 oe
)

a it
)
9With data, You have to go to the individu tenes to got tne

moaning, at lcast for this group hore,
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PF nema St ote a. ate 2 s. ¢ ae + ees DA es ~* onsetDudley. ZX would Jdhe vo acd wo at, botevo we rooliged wo eonld

a ou . ? ‘ e + . en & ote ge, ve ~ v7 . - *no 4 gy AAD on maa Sav aE ws yee PRY “fr amr,ain oposiiie nuwbass about Senchino waives today, I had mace

=, am te dena tan ; one ace ase woe nats aad Oasone estimates, having usace thou, and the ovisansl estiuatics3

5 nae ote tee ws sae toe .payee ns Rae. ety s rate aN yt “ee ~ . - - ots y 49 tameWere made py tho ew You Orownations Ooftice in taeiv vonort

8. “ po le eae He 7. TT peta ne. rt aeQe! ce Og TO myer ST yer
weien bes beon votorrod to. Udbshesteeand this is dn baw Vaiss:

a + a -, Fand the Foxrns avone-2uns ceround ome tincs ton to thou

Ag ema ets - a “a P44 - > FRages f et -micrecsurics por fsot. This was as o€ danusry 1, 1955, anc there

a -s = way ahs Sgt Vad aye oo = Out " <has boen a onall anount cdfed an tho cuneont ceovics this onrang,

= a o4 . - * ~. tc eye NIT rt.
Eovover, it has hoon anprceinbly loss than 1555. Those valuis

sla Patt 7 “ ete ded a . mt 2 7 a 2 .misht bo somewhat highcr (indicating). Tha lovest valuo in the

Van Jf -f cx CS te de em. 2 wet ee eT FS" meed « «. a 4. © *United Statese-in Awvidnona and Now lemrdese-ars runnin’ avround--

bedngy about 6,

To try to cot a littie moaning into theses nunbers, I made

@ comparison with vadiun based on 1659 microenzics

I > you accent that nuuber, thon tho arithmotic comcs out

(indicatins) and that compares with strontiun-99 ratio to the

rodiun in the solis, and this ratio comss out so (indicating).

This, so, and this, so.

Vhat is even a moro difficult estranoiation that wo have

attonpted is an estimate of how much strontiua-39 in the soll

cxists so that if one were to subsist off the soll entirely ovor

a poriod of years, they would build uv a maximun,. . .

XY think you recognize this problem is inhorcntly very cifftienlt.
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Ino that woe havo cvos found in nay animals was tn econ

22 a me

grazing noar the Nevada test site da 1993, €raging animais

9

Will pick up anpraciable quantities of activity from tne

survoundiny aronga, as you know, The iedine did concontrate in

“ ~~ a 2 fe, ~~ J. t' ae a* 1

the thyroid, as we estimated, ond the cstimeted dese to these

} ot pee ~# =sheon was ohout 2,090 vors. uwzt is the highest that has acon

OLzC: 4%
Dera We fe VOG,

- ~ ye = ' weDuring the 1984 series, reported by Van Milisworth, thers

were found cattie in tho United Statcs--2 willl quote his f5

(Chalk donzustestion) Thais wes os of dune 18, 1984. Again,

making many assumptions end cstimatcs, we come up vith probably

these cattle during the scpring of 1954, which might have gotteca

sonethine like 40 vous Sron tHe tote fall-out, From there, our
~

numbers drop down vapidly to such things as Br, Dudioy was just

indicating? for the cuerent yoar.

Also, on humans, the measuvensnis have boon made, These

data are even less firm, The hishest one that we have gotten

tor Scene poonlsa living cut around theuon record here now i

Nevaca test site, Thervo is sono questiscn as to whether the

reading they actually found there was cus to contamination or

actunlly coning from the tayrond, but if you eccent that ail

of the activity moasured did come from tho thyroid, thea the

People out there had a maximem dese rats of about 3 milliveps

per day. This vas in the micdlo of April of 1955.

I have considerable othor data hore on ady, wator, cet cotor
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- “3 Gb 2 e fame wage SS

that wo avo apparently working on ond getting dn shape, put 2

- OFbe in, enna <see that my fiztcon minutes are up.

DR. DIRTIA: Thank you vory much, & know you have a ist

of euestions. dest five eavay for a while.

FROI TIS FLOOR: What was tha basis of the comparison?

DR. EUMIING: A thousand. This vas on tho Cuvsie basas,

with radiun?t
-
-

e
pDR, DUINLMIT Way Gid you ccmrare

R. DUNNING: You know why I did, It is a common conuparison,

3 do not like dt so woll as seme peovie co, shall I say, bacause

% there is a differance in the uptake. I thank thovoe is

3@ Of vadiun and strontium, but since

b
e have shown it in the potthis is a commonly cuoted ccumarison,

PR. CDUM: (Inaudible)

DR. PUANIUG: I couldn't give cn ansvar to that problion,

This is based ontircly oa voapens tosting. It is going to be

many woes before I get this stery put tozether, and I hav2 not

atioupted to go fusthor,

DR. DUALS 2, Horgan, did vou havo a2 coment on that

question?

DR. MORGAN: I was wondoring about 1970 or 1575.

DR. DUNEAM: Wasn't there somothing implicd in tho aucstioa

about this contributing to tho activity in the atnes t 6 t 1

DR, GDN: Vo discussed that yosterday, the changeover fron

ywonpons to pover and what that misht moan in resard to
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Y think men ies ices to learn tnacrvea. Wo put ourselves anart

from ouv plants and the fuvther vo got away Irom our plants the

mowo less wo have in interchonse botveen thon.4

Yow, let us losk at tho last fow slides. Sone of the other

In the Savannah River sroa, wa are Coins the sans thing.

We avo working with old fieles. Mr. Herde has some intormavicn

on Savannah River, the typo of habitats, ond so on, and you can

We also have sub tes ri
r) * f
e
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te
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y Oo tS e
o

m
e
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0 tA e Q Q ee et
y
9 Lr
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intorested, We invito poonle to Savannnh River who ara intersestc

Ve have wonderful help from consultants, and seme of the

thincs wo would not have been able to do without thom, If wa

want a fox census, W2 get a man who has had experience with

Here is the atoll, The work renortsd on proviously took

place uo hore (indicating). The wind is hore. The zonation is

a little different. It will vary around this atoll, according

to the prevailing wind direction, the strongth of the current

and things of that sort. This is where the laboratory is locate?“

and this is on Derry Island. The facilitics that wore mentioned

are excellent, the food is wonderful, and since I like to eat,

we really had a wonderful time out there. I never saw such

food. They keen vilins steaks on a mile hish-.

(Slide) This rea? herve is tho ono we pickod because it was
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jn it is quickly grabbed cff; thercrors, the radioactivity oa

Hewve ave the quadzats that wa made. We meade very carctul

guadrats just asa plant ccolegist would use. This is tho ridge.

These are covnis, Neticoa there is a lot of coral on thet outer

roidee, These ave covals, and so on, This is back beyond the

gone of corel, This is what the coral teoks like. This is what

+ 2 am ot at 5 .

and this is an cecolesienl thing nov,

a OL tee To: ‘ . s 4. peew 247din all of this, As far eas I huow, it refers to actually

4 5 ~ - 7 . Pye 5 4 2 = es %Cetermining how rnich material in a corel is pinnt and how rich

©ris gnimal, We did that in vovlous ways, which I will not ¢g

muvee times plant to cnimnal and plant material is in two forms--

the mone and, .. which are the small celis in the coral

exciting part. This is the stuff thet must be nanufacturing m

food,

sor the whola vreei, This is the kind of pyranid wo got whon

w2 add up ali of these things, and this includes the coral, the

cead heads, tha buuches, the shingles and the algae in the sands.

‘
averyining has alcne in it. The herbivors kave fish in then

at £4)
ihoy are feeding on alesse,

nese are crude estimations, but waen we do all of tho roest
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ywhieh wo hnve done at tho Cavaneah Rivor nlant, and ZT shail

ya ate bey mad HE fe GS - atOvtiinoe to you the voviiows panses of this vernh.

:
Qur progven at the Savannah River plant Givides itsels

into theoo pnris and was £9, chall wo say, secenplish thyroe

thinss . .

One wes to cOrtuct baseline studies on ths River so thst

a be Gbao to know if anything kauveoned to the Raver in

the futuro. Ey enything that hapnens to the Siver, Z mean

any Coletericus etiect duo to heavy organic load, texiuity or

SLpoEaLure

The vadicactivity work was made into to separate studies,

i@ were to keen a continual chect on the River aites these

‘M
s“ 5 Te ' 4 7 ory apes 4 2.agolins studies wore made, and, thros, wo were to conduct

snccial studies such as tie
t

a
r @ tomperature stucics that I will

Giscuss brietiy.

Now, the purpose of Part I was to establish a baseline

for the aquatic life in the River, In order to do this, ws

Jaic the Sreateost euphasis on these forms thai lived in shallow

water, usually, but mainly thease forns waich cannot meve yory

for or are toveched, for it is these organisms that havo to take

at. They cannot mov? uo or cownstroam with chanzing conditions

2S Can, Of course, Plsniton.

These organisms heve lisht history, thus, by studying tks

Structurs of the vonulation, you ave able to set an idea of

how long ago a bad os celoterious effest occurred,
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whatsoaver, and usually the curve covers about eleven intervals,

in the case of where you have a bit of an oronnic Icad,

you get a longthoning of the tail, In othar words, you get a

fou species becoming entremoly numorous, This, of course, fits

into our general idea thet in a stecam waich i5 natural, tuat

has no pollution of any sort,as wa usunily think cl pollution,

you have a great nuiber of species and not any too Liarge a

nuncor of eny one srecis, And tne Lirst effe Q e
c MY 6 by S O et fo
nt

{
a

c
e

{+ Sg ~

particularily organic pollution, is to make a few species becone

Mmorg nuuacrous, and then as pollution gots worse and worse, we

You will see here that on one of theso which is in t

po
r) ct ~ fa
e

LSfouremilo cress, @ pollutant wont into that stream, an

is wnat happened to ithe curve. So, by Looping these continually

in the water, an@ then by changes and thon, oF course, wo are

not rolying entirely on that, but wo are going in again this

sumer to check the River, We do have a continuous method of

diagnosing river conditions.

Now, as to the temperature test that we have done, our

tenvorature tests wero ained at determining what tomperatures©

@ stream could stand and yet remain novmal. At onco, wa

realized fron our exporimonis that in a natural envirconzentae

you must think of ontimun temmcratuves because of connlication

of species and not maninum temvaranturos at which organisms can

live in the laboratory, This is clearly illustrated by the fact
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2 ts © {3 WG Q
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ar ai h
e I

Cc

grace. Wo got 100 povrcont survival for 27 cays. These tasts

wore not run as long as tho othors end maybe 14 is a little too

-A ert ee © =- - 4d ocety + pom ve . “= * We :hish a@ tonvevatusve, AS one might cxosect, tha pin porch was the

i oO ta c
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t

2 t
y

uy less and they are evolution-visc, adapted more to high tenpsra-

turcs, This cumerinuont vas run in Tenas eat 27.7. We got 109

percent survival for & duys and SO psreent survival for 17 days.

At 39.5, wo get 160 vercent survival for 5 days, and 90

percent for 1S days, Showine tat it was OTS sonsitive than the

° °1. wade gy, — 4S eh ness ~ sly oF can 2ik test which ve did, whovein wea took a fish froné} b° it
y a) f Oo Q

a given temneraturo and then suddeniy vaised it to a much higher

temperature, shoved that acclaimestion will alter the flizht of

the temperatuzo shock that 2 fish will stand, This is in aceorc-

ance with the work of Tryo and Duceroff in this relationship.

The third type of tcst we did was to shock them and then

keep them at the high shoc ‘ c
r & 3 ‘4 wf g
s 3, and this was similar

to the one wheres we shocked them and returned them to the oviginsn

tenperature, Those czuparimanis are, of course, relativoly rougn

experinents, bui thoy cdo emphasize the magnituds of the problen,

5this temperature problien is one of the sreatest ones thet face

tt
eus in our rivers with our expandint, shall ve say, use of ateon °°

a

enersy,.
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. ott ao oe 2 8.6%, Ages can ere, « derycae .
in the arvca, are duo to the orinin of the sodimontoavy matoricis,

I pointed out that these wore wateredepesited largely, somo

due to denesition on the bod of an old dake, and others dua to

So, there are vany crostions that come into this quostion of

geound Gisposal of the Tlenid weste. We treat cach proposition

- Sf Pon - sae ’ Lfnm ae . . 3 «321 2on its own mesits., Woe discourazve rexe dilution in order to meot

ay jes on "7 eng ren oe oy ee £3 > a
a specification. We stronsiy encouraze the romoval of all

possibic radioactive material from the solution boforve we think

nov only about Low levol ectivity matovials in tho first place.

The hich level materinis are stored,

Turning now from the quastion of ground disnosal to suastions

of Columbia River disrosal, we have the reactors along tho river,

of course, tscause it is the cold vater of the Coluwnbla River

which wo usa for plic ccolint, reactor cooling. This wator is

put back into the river aftor it has bson hold for a fow hours

to cGo2 com radiozct

some extent, since it comes out hot before it is put back into

thse iver,

Mere we have soma very interesting nroblens. (Slide) Wore

wo havo tho flaw rate of the Columbia River at Hanford, You e2n
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: SATURDAY HORAING SBS5iI08

. » « THe Saturday Morning Session convened at

nine o'clock, Dr. Paul D. Ponrson, presiding. .« .

DR. PEARSON: CGenticnen, shall we cone to order,

Our first paver this morning will bo givon by Cr.

Louis A. Brumhols, of the Lernor Narine Laboratory, and the title

of his parser is "Scolozical Studies of White Oak Lake."

. e e Besinnins portion of De, Rrunhols' not recorded. .

DR. EKRUMTIOLZ: There kas boon a lot of hosing and

hawing in ths literatuve bac’s and forth with resect to the

validity of making a population estimate and marking recapture.

I think fron the experience here at White Oak Lake and elsewhere,

it does give you sood qualitative information under mest circun-.

stances, but the quantative data must to accumulated in very

special ways, dopendins upon tho kind of fish you are dealing

with and denending upon the terrain with which you ere dealing,

When I speak of the terrain, I speak of ths botton

a4
’and White Oak Lake was pretty much something like these (indica-

tins) all over the botten. There were sticks and brush, The

layor was not cloaved at all, As the trees died, they fell over,

and it was really -- I wouldn't say simple to set a net or do any

sanding, or anything like that, in tho Lake -- but aftor we gather-

ed all of this information, the problem cama up of preparing

some kind of final report. We tricd to get everything into ore

report. It was written up in three parts. This is a little nato



we handed the ATC, ene part of that introduction boing on botany,

one paxt Limnolosy and one part vortebrates. Wa included all

of the other vericbratys included in the Lake except the ordinary

4bircs. We did not do anything on those, because we did not have

the time ov tho poopic.

Ve did a little wort, hovaver, on amphibians, roptiles,

mostly turtles, of which there is an abundance at White Oak Lake.

We aiso dic somo work on watexs fowl Which is being continued, ard

we Gid quite a bit on fish because that is what woe wont thore for

Somo of tho results I can give you, I think, are pretty

good evidonce that the vadietion accumulated to Which the fish

were exposed in White Oak Lake shoved thera wore harmful effects.

In the first place, from the best of our information which we

could get fron ethsr Tennessea Valley lakes, the fish grew at

@ rato of about 25 to 30 percent nore Slovly than these in the

surrounding lakes,

‘Furthermore, those specics of fish had a life span

of 30 to 40 percent, waich yas a shortor life, We must keep in

mind that White O2k Lake was much more fertile than the other

lakes, so the fish vrobably should have grown faster although

‘thoy may not have lived longer, because there is sone questicn

as to whether a fast-living fish will live as long as a slov-.

living fish, and so on, and I bolioeve there is some truth in that.

By tho same token, fish that grow -- real fish -- get larse in
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a snort tims, and they are the ones that wa considor the fast-

living fish, The ones that reach the somes relative size ina

matter of a ysar longer are preity much oF a slow-living fish,

These fish crew more slowly and also did not live as lons, Nich

ds good ciremistantial evidence to ma. Eascd upon the arount of

vYadiation thoy roceived, there wos gsod circunstantial evidences

of deleterious effects fron the radiation, I do not belicve that

the deleterious effects could have been traced to chemical waste

ecunted into the Lak » Somebody will probably ask that quostion,

and they willl probably vant to know way I do not belicve it, Well,

it is an accwzulation of chservations made over the years while

we were thers, Usually, when anything like that was dunped in a

lake, it was not dumped in in any quantities, It was not a

dribble that would come in all of the tims. Somebody would hold

the pluz and we might have senething come down that creek that

was poisonovs. Wo had several minor kills in the unser lInke due

to things like that which we traced cut as being dre to thet.

‘I edo not belicvoe that the disapntearance of some of the

fish 701 the population was a dizcct result of these kills. I

do not believe it was turbidity because the Lake was turbid as

Wo were there, and it gradually clearcd us and procesded to

enulse the area,

* Based udon our ponulation studies, wa found the black

crappie , the bluegill, tho large mouth bass, the carp, the shad

and th2 bullhkead were doing what wa misht call reasonably well.
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season, and everything lcoticd to bo protty much all right, but

they sesncd to be growing mora slowly and not living as long,

In the waite Horse and cranpie , wa had protty goed

those when wa went in thors in 1539, When

we killed tho Inks an 1953, we got 37 rod horse out of tho lake

and didn't gat a single white crappis. We had tazen white

ecrarppics in the nct six wesks before ve poisoned it, so those

two fish had disansearced from the population, or wa may have

missea a fish or two boenhuse we handled 229,008, Wo cheesd

alli of these fish for marks which we had given them in population

study so that we could get some idea of the completeness of our

study. That is, from the marued fish, we get some idea of ths

total pickup ca the job.

We Zisured we got 69 percant of ths mavhed fish, That

hol's truo for all of the fish but carp, bocause the carn had

some kind of a disease. Wa do not Enov wast 1% was. We tried

to isolats somothing frcm the ulcoration and we couldn't, and wo

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

should have, because tine was draying to a close and wo just

couldn't work beyond the first of July. So, wo had to close

up shop. These carp had some Lind of a disease. The uicer

would form as a hole in the scale and then it would invace the

skin and tho muscle tissue right on dowm to tho bone. At tines,

you could pick up a cars out of the net. Ee wonlid still be alive
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4 ¢ into the nzis lite thar aud they wouid Gie off,

so we know cur estimation of the caren in the avvring of 1953 was

: ote “ - : ote, Le " 7 + aseFor the recovery of surnp, we have zo ged gusvs bocause

. = s yp a we tea oo. - 1. 7.7 #7 7 =most of the fish ve Lad an onoestunity to pnrk coula pave cica

4 £ . e “ye 2. 2.Ceiose wo yroated] than,

= . - . ~~ . . at

1S ano tbe bec a0ree we ure quite

= Le gegye a ae 4 saad 2 2, , -4 Gisenpoared from the poyulation during ous tenure, ana

@liso whou we get there tn 3565 thant were no ainrnowuc in the labke

Wien White Oxk lahe was tuilt, Yatts Bear Reserveir

had 2 smell embarneanut, When they reise)ed the dar and mrt in net

culvert in there and enbo

aid mot bother “to cloan cut aaything nove vrsore they put in

the dan ond they put the fish tnside. That is an iceaL habitat

for many of theenue. minnows which ceers in tha }. )

Reservoiy, anc Just Covrstveim there are a gocd many of those
. \
\, ~ .

Ginail Tinnows, bat in White Gah Lahe, when we get there in 1950),
5

~

2 2925 ywoen tha Tonnesses{-
tethere were no ninnows at ati. fn fact

Valley nuthortty hel cone ove: there at tlhe se@cveEest cof the Cem-

missicn and mace surveys of the lnke thev, too, Found no minnows

.

In other vores, theve is civcursteneial evidences + e
l
«

b
aat



minnows hed disapseared fron the ponulation within six: years

aitor the laze was impounded, certainly within savon years aster

it was impounded -- because they just srot-tested tho thing waen

they wore over there in 1943..

not sure that they did any of this there at trat tine.

Based on the fisures that I beve from the Nealth Physics

Division, the fish in White Cak Lake each recsived from external

radiation an avoraga of about 1.1 ron ner week, which is @ protity

geod fisare that means he got the cauvivalent of ons reonts3a of

raciation from external radiation. In additioa to that, based

on our Work on the accumulation of vadionctivity in the tissue,

we found that the averace crappia or plvesill in the summer of

1952 carried about one microcurio of strontimn inside the body,

In addition to that, there was the cnali amount of radioactivity

from caesiun, ceriun, burrs, and so on,

The point i want to mike is that these fish wero

carrying a total body burden of more than a nicrocurie and, at

the sane tine, they were getting constant low-level radiation

to the extent of about 1.1 res per week during their lifetine,

so if they would be real conservative and say the internal

radiation, which I have no wey of neasuring and I am just

*

gucssing, 1f wo were to take that and say that that was ten tinss

the external radiation, I would say that is a fair guess. (Chal:

agvionstration) Say this is ten times that (indicating); that woul
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be reps pov year or 50-2 per yoar fron the external stuff --

599-2 from the internal, There is a protty good dese ywhon you

consider the fish lived to be about two yoars old. I do not

think this is an exhorbitant fiscure, but if we get to the point

where we cut it in tvo, we have 759 to a thousand hours over 2

pretty sood cose, and I think that islife svan, waich is a

because the fish, to grow more slowly -- I think it is whet

shortened their life snan and I am not at all sure but what it

is wnat caused the white crappie and the red horse to disappaar

from tha population.

There is one other thing I would like to say kafore

Ioquit. If all of you have copies of this, I vould like to have

you open to page 33, because bere ve have this picture of the

seasonal accumulation of radioactive materials in the fish, That

is a story protty much in itselz in that when we first started

out in the fall of 1950, we found thet the fish were carrying

a reasonable anount of radioactivity in the tissues.

The following suzmmer, they had doubled or tripled

and immediately we thought here was a thermal enimal and it

vould change its metabolic rate as the temperature of the

environment chanses, so let us ses iz he dees not have a seasonal

variation in the accumulation of radiation materials. We cut up

three black cravpies and threebiucgills each week from late in

Ausust of 1951 until early in“the spring of 1953. I do rot

renember what the dates weve, but it was sometime in February or
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teok those individual countsIn that, we

chen treated these woohly

MNareh that wa stopped,

and lumved then together by

ge of five to sn

7 Fanweens, and 4

coth out the curves,averases by 2 moving avera

eot curves that ave shovm in that book,

We

and we

Cindicating) This is Apvil and this is Cctober,

have a tonparaturo curva -- I will call this 55, but the tomosrata

2» Cals Lake races sredually from April --

and then

curve of the water in White

t venches a hish of CO desreessomething Line that -- it x

33 & tenreratura

back Cova to 55 dsgrecs,

At the same tine, when this water reaches

of around 55 dosrees, the radicactivity of the fish is running

about 039 counts ver ninute per gram. As sscon as the tenvera-

ture gots to 55 desveas, this thing starts to rise very gradually

(Srdseating), and it will triple itself py the time it sets up

rature from 3,009 to 9,009. Thosessimum tenps:>ened.here to the ma

do not mean enything, so there is no point in copying

wWadlo this does not evenexccot that this trinl

figures

As soon as it reaches this peak of greatest

then down

. double itself.

magnitude in the middie of the summer, when the temperature is

and you must remonser this is one year, then the _

this

at its poak,

ply anc comes down and mako2f very sharYarnthin? breatis

t of a curve on the far sida,

S, why is it that this fisnNow, the question arise

does not continus to accumulate radioactivity at a temperatura

during tho carlywhich is shown to be optimum or near ontim



part of the season, Eut it gust quits accumulating radioactivity

and, by the tino October comcs around, ko may come back and mahe

asomall accumiation that yonr, and thon coatinve on throuzh

the wintexs at a lov lovel. Zt is my guess that at this time

tho fish hore hit a pnericd cf summer dormancy in which tho

physiolozicnl eeceessss chango quite mashediy, and I think: that

that will cupladn, tes, a lot of this business as to way the

fish do not biic so good in Ausust, but yot thoy do in Juns. Thera

is a lot of reason for making this one assrmption, Tho fact that

b
a
t

they could got ria of tho rndidenctivity is a problem all in ttsoll.,

So far as I nov, it is the only fish that enn

tinm ont of the bone just like that. Ho has this terrific

of a micrscuriec, Hs ean ent it dow to @ third in a uoath,r
m

The physiolesy of that fish bons is a tremsnious

probien in itself, Thore aro a ceod rony ways, but I won't

. Giscuss any of thom. I thought about it a goad deal, but it

would take 2 lot of controlicd exznparimonts and you would have to

have a protty gosd physiolegist and you vould have to look at the

bone.

Before I quit, I will mention just a werd about the

water foul in that wo found that water fowl in White Cak Lake

Were accumulating guite larcto amounts of radlo phosphorous in

the breast myscles and would probably also ke tri-phosphate.

These are prinarly bottom feeders, They carry a total

body burden of 5 to S micrecuries, I tuink we had one up to
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e o10 microsurios in total body burdea. We ed the animal,

edding un all the tissuss and trying to cet a hundecd. This is

du the vocord and wlll ke out in anothoy vonort wheve we kave all

of the tissues in the kedy weicghsd and the rpereentaze count

position in total woicht of the fish, That is how we arrivad

at our total body birders. Wo take a sanoie and by using that

against the avevace of the total weisnt of that particular tissue

in the bedy woight, then ve can arrive at weat the total beay

bueden was for that vertieular tissue.

BR, PARSON: Dr. Hrumhols! panor is now open for

DR. ODI: Way yvouldn't your decline in radioactivity--

why didn'¢ tho fish stop seouins?

DS. KRUNZOLS: I can't stich my neck out that far,

Scaus2there wes no marked davave to the fish, Hovwover, the

fish "oro growing more slowly.

DR, GDUI: This slow-dswn in growth will slow dom

DR. PSARSON: No, I think thore is mech batter evidence

We knov that fish become lethargic wnen the temreratrro rises.

The fishiag ia no cood in the mitdle of August. I do not belicve

they metabolize the stuff, Tho fact that there is sluif off,

if the t
hrot rid of the radio stzontim --—“4

DR. ODUM: You ero postulating something you don't know.
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! DR. BILLINGS: With rosvect to this 35-acre Inke, you

podat ont thet this is 25,009 fish por aera, or 1,690 pounds of

fish for every acre. J should think this would make it ¢cvaudcnt

as to why those grov Slovar. Ho says hore that the slover --

* Cd t ateexcuse me for quoting mo =~

= ~™; ware ron 3 4 WV --D2. BELUGNGS: It says hero, "The slower growth rate

crowding, "

DR, ERUMEOLA: FF do not thins there was ovovrcroviing.

That is ons of these thints that ~ do not cerse with that 2 sald.

I said that two years ago.

DR. BILLINGS: On pase 25, the sscond paractra

you said: "Thus, with thea excention of the foreshortcned life

-Span, and peraans the slovor growth rate, the fish population

of Vhite Oak Lake is to be believed essentially tho same as that

oz any conparable body of water in tho region.
.

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

DR. KRUNEOLG: I said that a year ago, That is not

true in the summary. This is an abstract, This is not your

prelininary rerort. This is the abstract of the big report that

nan seat you. It is an abstract of this report. It is about 34

pezes lons.

I said a lot of things in this --~ six and a half nouncs
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2 chn2nse toAthout having a

@

chilled up there -- that was said wv

leok at any literaturs, The ANC wanted this ronort within thrcoo

: and J told then I would give

ad I would work on it, a

ronths atter the work wos

it to then wnen XI pot it weltton a tJ

at ang set this stufftook about Sik or nance mo

Ve hac not even compilcd date in 1953.

Atorature., I may have gone off hali-atv any 1vto Loo:

good many thinss I said in that rovort.

PR. FOSS: Don't you think the 11,000 conditioned

yorr thinking to say overcrowding?

DR. BRUIZOLS: No, I have sean that tine and again,

lsnowv wa Lind anything like that at allsi o7Zt)DR. bo

up the fishing season and let the psooviswe oron

amply do not got the

in W4asconsin,.

take wWaatever they can se

growth of fish, .

DR. PSARSON: This is the fishing season, Eow about

that, Dx. Curtis?

O2 that 11,009 fish, GO percent of then‘DR, ERUCMOLZ:

saladme,ard shad about four inches loare gins

DR. PZARSON: Thoy still have to eat.

- D2, KRULEOLS: Thay can only est as much food as there

is, When the food is there, the lake is tromendously fertile.

The population will supvly itself with tho food that is thore,.

The population won't get anything bisser. |

DR, ODUM: You should not get as hish a grovth rate

7
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in a southorn cpecios as conparcd with waat you would get in the

HISS PATRECX: In line with that line of thinking, we

‘toon channel bass frou Ponnsylvania and Georgia and tested thon

as to tomporaturae tolerance and there was no difference,

TTAB.FROU TMS FLOGR: On this productivity, out in Waskinzton

t
=

Where wo think wa have pretty good trout crowing, we fisure if

@ lske produces about S00 povnds per acro, this is very nice

4bocause this is trout water. Tho clazsicnal exanple of tromendous

i Hea 2 Se 44 « 2 * 8 «9% ¥ “ -production is tne term of carn in the oviont; some of the milk

fish in the Pallippins Islancs ean be considered. Those poundage

ratcs £0 up on the order of 1,003 or 1500 ner acre where you get

a short cycle. I would say your 1,969 pounds is really phenominal.

DR. BRUTIOLZ: We got that in ordinary Illinois lates.

DR. CDUM: Ent you deal with trout.

FROM THE FLOOR: I am saying STO pounds ef trout --

DR. ODUI: That is equal to nore than a thousand pounds

of car 's

. FRO THE FLCOR: With respect to this toxicity, I hope

you von't be unhappy if I take exception to the statement that

the chemical tonicity hese may bo a real factor, I think thore

is probably a groster spocies differences anong fish for chenical

toxicity ‘than WS would normally exnect froenza radiation damase — -—

through the animal kinsdonm vertebrates. This UD-50 ranges are

not really too great in orders of magnitude.
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2ation as ome skot o@igferoncowhothor tthoy got this vad

over 2a leny rovied of tire. You will have tho samo effect on

tho ropuintion if you vadiete -- say, you have a nopulaticn of

195,030; Iz you vadiato 1,000 of that norulation with a 1CD-2,

or you spread it over tha ontire population, you will t the

sams cyerall eirtcst,

FROM TES FLOOR: In on SQ, you aro taihbing abcut

physiolcsien2 danage and an another exse you arg trying to commare

dones. °

DR. G2UMECLZ: I an not cermpaving Lt on the grovin

vate, Yes, it is a physdolosical efiset, but that is what he

found,

2a fish E90-R or SCO-R of radintion

ses, that has not boen found.° FROM THS FLOOR: In many ca

DR. RQULSICLZ: Wa did not hava controlled emsorimenis.

ny with what Dr. DunninsIoan suessing at this, I will go alons

sibly and certainly

said yesterday,

THE FLOOR: I think this is ros:

It is different fron the
a

FROG

sonething that concoiveably could bo

results thet have been observed in other populations where thors

nuing dosave that is picked wo and there does not seonis a continu

to ke any kind of conmnarable canage

t is tru, but I do not knoy thatDR, HRUMEOLS:

auyond elise has cover studied a populaticn which has been exnosed
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that you wore neasvring just strontiun thera?

DR. KRUNEOLS: Yos, sir.

FROU THE FLOOR: How much phosvhorows would you hava

ronrervound and ors radior e n
t

ny Sj r
i

n
a
d

5 5 3 ct ‘3 fa
t 5 4
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a a f
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Cid the analysis in the snoring, in the suzmer, in tho fall, and

in the winter, just to sco if we were goitingy the same ratio.

The ratio of strontium to phosshorous to the bone vas

FROM Tas FLOOR: It has been indicated that phosvhorous

cane upd with warn tomporaturos and hish feeding rates and pretty

quic?“ly reeeded, then, following tho poak temperature at mid-

sunmor, so I was inclined to be just a little suspiciows. Possibly

part of this anparont removal of strontiun night ts the less

of phosphorous,

D2, KRUSIOLZ: Based on our radio chenical analysis,

it wes not. This was strontium. There was very little 89), We

FROU Tig FLOOR: Somo of these symptoms -- I don't Imow
*

wuetner Yoster agrees with thea or not -- but it sounds like ths

laze is loaded with colaznorus.

DR. ERUMOLE: Wa didn't find any.



* ~ id : * vA ~ gta 4 7TRW TER FLOOR: That is usually the symptoms which

STROM GEA FLOOR: Tnsse bactovaahL o-

DR, NATE 3 Cum cuoss is that £5 porsont of tho

carp populintion was infested,

RM, COUIs Aro you sure that wis not radium Gamage

RQ, INTINIOLE: Tho scales ware hotter than a firo-

FREI Ta FLOOR: Did anvrody Jdeok Lor viruses?

BNIwey BT
<FROM THE FROOR? Oa tha acsrsntion that only stirontivn

was boing tahkon out, i+ cocuvred to ro that the steentiwi is

ic a : a0onble bone and of the carelnogonic eftest --™rstsincd in its rail

this mirht be a promising lcad

D2. HEUMUOLE: Thet is what I would likes to sca, That

is why I said the fish wore lesing this vadlo strontiumvith a

normal pictura of the malloubic bone. I ank it is one cf the

hottest things we uncovorod.

-FROU THiS FLOOR: It would boa an intovasting thins to

see research on a Tonnosse2 lake having a boarding on cancor

DR. PEARSON: it is anvavent that we have a lot of

loyal fishermon deronding on what goozraghienal arsa they ccm:

from, It sounds like Tannosses is a good fishing area, put

think ve should find out how tho fishing is in the Northvest,

and w2 will now call cn Dr. Tester to disexss sons of tnose

problems and also you misht includo a little on atomic encrsy



Betivitics.

D3, FOSTIR: Wo have the Coluabin Raver out in tho

. | e
r

fortiost wateh De, Poages taihed about a little yesterday

because of the variability of very lass2 volwies of cold water

which was veesont in the Colwctbina, which was variable and ccol,

for the plutontui-rrosneine ToaActeLrs,

(Siice) The Columbia River, bceanse it is cold and

Cloayv, makes very cxselient water for cdonling an industrial pleat,

and it has characteristics waich also maka it very excellent for

Guvch things as tho Pacific salmon. The salmon at the prosent

timo is valuing semothing on ths order of G17 milido 53 9c
} 6 4 et Oo !

theso fish are cavsht cowm in the mouth of tho rivor.

° The spotting aroz or the rovroducstive arca includes

the inter-Colunbia River, Hest of the Chinook waich are the

princiral fish in that area, utilise the Snake River, which is

on the main branch, In addition to those commercially valuable

salnon, wa also have a very extensive snort fishery in terms

of blacts bass, small mouth bass, and white fish, These ars

important lecally. Thoy avo entirely difforent in terms of a

roblen of the salmon. Tho salmon ave bora in ths axvoas and

nisrate out to the ccean at an cavly aze and do not cone bacl:

until they are acults.

The other game fish with which wo are concerned spend
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the entire year in the particular exea, B0 they are exposed to

those conditions in a transient manner, but in @ continuous,

chronic tyn3 of exposure.

The fact that we have an atomie energy plant setting

up herve on the river uakes us rather vulnovavle to any public

1relations aspsocts, you micht say, in terms of any depreciation

of the salnon dovnstream in spite of the fact that the salmon

wea have only been on the river the last fsov years. We fully

appreciate that tho layman sess a smaller roturn of salmon into

his lakes and he may quickiy jump to the lake since we do not

_knov much about the atomic cnorgy plant, and this must be what

is Geplieting the sunpvly, so ws must know the effect of the river

‘so that wa can properly evaluate this sort of thins,

The layztan, cgain, is concernsd with tha end product,

He wants to know what happencd to the saluon or his sport fish,

and he is probably not concerned with tre biclegical factors

that go inte producing this end product. As biologists, we are

interested in the whole schemas of thinss. We know that tha fish

co not have to be affected directly; that if we eliminate the

fosd web that the fish may be eliminated or changes some ecolezical

factor, we knock the tenperatura out of an optinum something of

this sort, that the effect could be indirect,

‘The fact that we have an atonic ecnerzy plant there

also brings up prodlers in hacards with resnoct to human beings.
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This, we are intorested in aiso. Dr. Pearce yesterday gavs

you sond indication cf some of the moasuronents which are mace

in the onvirons of tho Fanford Works. We havo peovle who are

catching fish and cating fish, We want to be sure that the fish

they do catch and cat aro not cspecicily contaminated, and Ww

want to avoid any possible hazard to man.

Also, concsivably, we misht think of another hazard

there, If the vivor Plankton concentrated the radioactivity

otherwise, but if you think ebout the problem for a moment,

you have to realize if you start out with a given activity ina

quart of water, cven thorsh you are pickings up tho organisrs,

you ave not going to have any more activity in this quart of

vater than you started with. | ‘

Our program, as far as the aquatic biolozy is concerned

-- one is plant control, to measure the an unts of radioactivity

present in these various forms and relate that perhaps to a

human hazard and also the hazard of the organisms themselves.

While we are doing this, sampling many srecies over certain .

pericds, it also gives us an opportunity to pull out a good deal

of the ecological relationshins which are involved. In other

words, this essentially is a long, large-scale laboratory tyre

ef function,

Cur area includes not tke entire Colunbia River watershe:



but thove are some 120 miles of the river which is all that is

involved, and this is a straicht Plowing river in kere (indicating

A year or so ago, the UcNary Bam was comploted. This is partly

2 roservoir and dam back here (indicating). Th

seedy tie teen; ‘= sty 4Now, what does tho Colivahia Rivor loos liko? This.

botten is mestly eobbiestoncs. There is very little sedimcntation

and silt donesitdon here. Those area these white bluffs that

2, Pearce was monticning yestorday on the cast sice of the river.

The Columbia River, in spite of its large size, has marvelous

characteristics of a mountain stream, more so than it does of

a slov moving river. I think the difxerence between this and

the Savannah River that we heard about yesterday is about as

aqifferent as you can find. I have not seen the Savannah, but

from the description I have heard, it must be considerably

differeat. The types of botton forms that we have to deal with

are the swift water mountain forms, lots of May flies, lots of

snails, sparse Plankton population in a rapidly flowing water

stream, aS you would expect, and so forth.

The source of our radioactive uaterials in the Columbia

River originates in the reactor and this pornaps recalls seme of

the thinss that Dr. Pearce mentioned yesterday. A typical reactoz

area pulis water out of the River, pulls it throvuth a water



processing pliant in order to purify it and make it a

better es a cooling water, and this is run through th

and I would Jitse to male one very clicar distinction h

QO ronctor

ore between

the kinds of isotonssthat we have been talking about un to nov

and tho kings of isotopes that we get enti of this far

the veactor,

We have been talking mainly in torms of fis

preducts, the results of splitting uraniva atoms and

they are senarated from the waste how they may get ba

environmnonis.

IZ you exnlose an atenic bemb, this may con

sida of

h and

axtes

eck into

an area from fission products, too. The frol elenenats in the

reactor here arc completely isolated frou tho water.

uranium out of those fiugl elements, no fish and produ

the cooling water which is merely going by and keevins

cool.

The kinds of radio isotoxes which we get result fron

minerals which are present in- the water, to begin wit

as these minerals go through the pllc, thoy are bomba

the neutrons andbecen> radioactive because of the ne

activation, This is the same sort of a process as Dr

I suspect, would have at the Oak Ridge whera thoy are

some sort of isotone -- taking sone material, putting

pils, radiating it for a time and pulling it out, and

a, end

rded by

utron

materials in this mannor. As the material comos out, it contains



a largo amount of short-lived material. By alloying this

material to decay for a short poried oer time cna retention

basis, much of this is dissipated teform it is actualiy dis-

chersed back into the Coluzpbia River.

°Vith respect to aquatic biolecy, thse Biolozy Socticn

at Hanford hos been concerned with waat this material nay co

to the Colunbin River life. We have been studying the probien

Since a fow weebs aftor these reactor n operatingWw H
y

t-
te vs u ct o ‘9 G
2 o

back in 1945. We have a laboratory which is located in one of

the precduction areas and cone of tho ways in which we study these

o the line.e
reifects is to essentially plvz this laboratory in:

We have a continual sample of water Which is coming out fron

oo meethis gevion waich is soinz into tho river, and wo continually2 : ’ v

é
biologically monitor this waste with acquatic organisms, par-

ticularly young salmon Sinc? this is tho one that has the dollar

Sign attached to it. Theso are run in terms of toxicity typa

of studies.

The second phase, of course, is our ficld monitoring

provran waich is a sampling of the orsanisrs downstrean,

Sust a moment on this laboratory sampling program.

(Slide) This is a continual flew process we havo .

where we have a nuaber of troughs Which are set up, and we

bring in river water which is uncontaminated essentially -- also

proper and appropriate anounts of the pile water dircethy iron

the system, set these up in a serics of dilutions ranging froa, < w



Po
those which may exist in the Coluxabis up to dilutions waich

are many, many times these waich will oceus in tho river, and

this gives us an opportunity to seo that tho higher levels where

Gamage may bagin to appear; and if we run it high enough, we can

see at what level this escurs, and wo can cutrapolate bach into

these much lover, lovier levels.

(si te
e

(de) This is the sort of result we get. I would

like to point out that these ere not snort-torn ocunporimenis,

These are long-term chronic studies. The same sert of thing

that these organisms aro actually snubgected to in the Colundia

River is shovm. We liko to use salmon,azain, because of the

econonic valve, but also because this species is annarently.

the most sensitive we have in the Columbia River. We started out

with the ezzs in the fall at the sane time the ecss are derositedc,

Ve incubate these and we travel then through the larvae and into

the ficserling stages and wa keep thon into the troughs until

normal nigration time, until time to fo downstrean,

Obviously, the ecss are very littie affected. Ve bezin

to see effects during the fry stase in tho high levels, and

these continues into tho finzerlins stages. The concentration

of the Coluubia River Range rust be below this area in throuch

here (indicating). Those are considcrably sreater than we have

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

It includes a11 of the factors. It includes the temneratur 0

P u)ranges, It incivides a factor which I did not mention as far
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the chomical tonicity is concerned, It is water that is fed

tothe pile. OX course, they aro interosted in maintaining

corresion rates at an extranely lew level, so dicurouste is

acded to thea water to control tho corrosion -- dichromate is a

toxic material -- cone chonical rate, ons chomical tonicity, and

2 ta © 4 oy ss a w e
c

n
y

fe
te i a uv
)ene night be toric -- w2 can attribute th

Ye have run this type of thing weny, many tincs. Ve

have also compared this with the water just before it goes inte

the pilo, In othor wores, we broushut a sample line dewn froa

the chemical treated water just before it gses to the pile.

We run these same diletions at the sams temperature ang the

result is identical. In othsr words, if w2 eliminate the factor

of radiation from this water, we get the identiesi sane picture

which tells us that the radiation is not the major factor with»

which we ars concerned,

Secondarily, w2 have boen runninz, this year, a

4
dichronate test _to seehat the effect of the dichromate is per

cc. =Y\
(

4

3 w
e
y

mer This ropresants tho parts of dichromate which
\ \

we have added. ‘This, again, is a chronic study. I think this
‘ .

brings un a point in terms of conventional studies on toxicity.

If you look through the literature, you generally find

that dichromate is sugnosedto be tozic to one-fitth -- sconeawher

around S50 parts per million. If you run those for a few woens

at a time, you can see whether you start to get a mortality or not



In ouv test, wa Know that 50 parts to a million was

way too much, Five parts por million was way teo rmech, Tas

stvonzest w2 used was half a part per million, and this is the

result that wa get, and dichromate runs for months at a tins

ata half a part por million, and theso are tho mortality figursos

which wo gat. The esas -- fina -- practicality no nortality

even at this level (indicatinz). During the fry stage, we

see mortality and during the finzyerlinzg stases this mortality

increases. This is in torms of mortality (indicating); a slowing

of the growth rate is even more spoctacular, and we sea again

the control. Almost all of these are slightly less. This

. should be four. The two and the four, these ave not statistically

significant, but from the .05 on down, it is statistically sisg-

nificant in terms of a slower growth rate, So, wo find out that

we are -- and in terms of a conventional types of toxicant -- we-

have a factor of probably one one-thousandth of tho assumed

toxicity of a conventional type of chemical. This brings up a

point where I am not Suro that we know enough about radioactivity,

and its effects, as we do avout soma of the old chemicals that

have bean around for a geod many years in terms of these chronic

studies.

- With respect to temperature, the species with waich

we are most concerned are the salmon. We know that we can put

carp ox something of this sort in the straight efflucat at very

high temperatures, and they get along very fine. Ye also linew van.
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that the Columbia River salmon are also vory tomp2rature

sensitive. Tho younz migrating sise salmon can stand 20 degrees
‘

d.

ct UvContisrade, wiich is fine, for a number of results. Tho adul

are probably even more resistant unless you get up into tenra-

tures around 35 Centigrade where you have bacterial action taking

ever and discase comings in,

This is not so with the ones. We noticed in our

rovular monitoving experiments that wo thought we cculd sce

some nortality in eos which we could attribute to fair incroases

in tomperature. We ran a tenmparaiure test on ezgs of Chinsok

salmon, and these 16 and 17 dosre2s you misht commare withY

Dr, Patrick's quotation of yesterday fer some of the warm water

fish,

(Indicating) The blu Ww

of normal tennveratures in the Coluuwbia Riyor over a poricd of

years. We hanoened to vin this durinz,1952 aud, obviously,

this was probably a good or bad year to ren the thing because

it was the warmest year that we have actually soan out there.

s
These are oxnperdimental levels, and wa set the experinent up to

foliow the temporature of the Colunbia, introduced salmon est

at the time the fish were spawning and otserved the mortality

~on the ezgs. This was actually carricd through into the fingerlin:

‘Rather interestinzly wea found that the lowest mortality

was below that norvoanl for the Coluwrwtbia Rivor. It was a little
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surprising to us. We staried to get apprecia o
F 2 mortalities

when we raised. the tomporature perhaps two or three cegrecs

Centigzade, and thes2 temo tava raises are considerably greater

than those created by the effluent goings into the river. I would

like to point that out,

Also, Sinca wo have run that, we found within this

spscics there is a considerable temperature diitierenca, This

has been showm, too, with the work at the Applied lisherics

Lapovatory. “We ran these oa Fuget Sounc because these ezcs are

a lot enusior to get and ve Got thesa from strains that inhabit

the Columbia River. Gur leccl strain aro used to spavming in

Warner water than is characteristic of this particular species

by a natter of a few degress,

The tolerance of the lecnl fish 28 slightly greater

than it is for these.

A sesond experiment shows that these mortalities --

we can shift this (indicating) up a couvle of degress from where

it is nov.

Enovgh for the temperature factor.

. Let us now get back out into the Columbia River.

These sampling staves have bc2en selected for several roasons.

One is to try to catch the spot where concentrations of radio-

active material are high. Also, we try to solect them so that

hydrographically they are as similar as pessible. Wa try to

select shallow, gravel river arsas whero the current speed was
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approximately the same and tho bottem rock was about the sans.

Conseguontly, sa conpawne one station with another, wa vould

have something closer to leok at than if wo picked a Ingoon

area in one piace anda fast river in another,

jThes 0 orsonis2s which we pick up in the Columbia

t
tRiver do contain radioactive materials which they have gained

fron the water. &S you have heard from the previous speakers,

these thines vary vather temendousiy according to species.

This particular kind of a distribution will change in

with season, bat if wo pick ont the Inte summer period close

to the pile, this is the tyne of distribution that we get.

This (indicating) may be surprising to you. The

mid-larvae ars often more radiosetive than tze Plankton but,

characteristically, through the major part of the area, the

Plankton will be the most radioactive part of the substance.

The organisms that feed close to these bottom forms are the

small organisms which are much more radioactive than the ones

which might be characterized as the larger fish which are

furthor up the. food chain, The white fish is a bottom feeder

It usually is quite a little bit more radiczetive than tho

bass which is a... type of fish. This relationshin becones

apparent later where the bass drop oif in their feeding habits.

The white fish continus feeding later in tho fall, and we often

se2 white fish tvo or three tines more radioactive than the bass.
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| Looking at this on 2 gro2s picture does not really

mean much in terns of concentration bseause this roeprosents

@1l1 types of isotopes which ere present in tho efilucnt. We

aae interosticed in sn2cifie isotonas, how much ox an individval

thing is concentrated, This will cive you soma idea of the

Q t
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pt
e catins) and this is sinilar to

the figures which Dr. Fearce gave you yesterday with a predonl-

b
onance of the shorter lived matorial, P-SO2 raking up this is loss

than one porcent of the activity, but when wo go ovor inte the

animal forms, these short-lived materials have tended to disanogar

or ere not picked up,

P-32, very essentially, physiolezicaliy, wa Enov, makes

up the bulk of the activity -- coven a greater percentage of P-32.

This is on the basis of 100 percent of the activity. It doos not

represent the relationships that wo were looting at before,

If we extended the hoisghts of these things so that they

would be in relationship to one anothor, we would have to use a

log type of scale in order to get them on the pansr. As we saw

before, thas animal forms, something on the order of three orders

of magnitude higher than that of water itself.

: The concentration of activity phosphorous mainly, here

(indicating), of course, is primarily 2 function of the porcentacz

composition of phesvhorous in the various tissues. As Dr. Mrumhol
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indicated with strontivn concentration in tho bone and concca-

tration of phesphorous ends up so that tha phosphorous rich

structures are the ones mest radioactive, and the fatter enes

his is to cur advantace in terns

of people who are eating these fish where the mederate radio-

active materials are fenorally disearisd and the least radis-

active materials in terms of the fish muszle, having the lover

radioactivity density.

2.

In tezrms of scasonsi variations which have boon brought

c

up as before, of course, the flow of the Columbian River represen ~-
vee

e

heve, as mentioned by Dr. Pearce, which changes by a factor of’ 2

five , 2 proninatels ausing the spring fresh season. This- 3 + >

n the mountainsa gS @ u iS o S >] oe t
e

fa
e

QO @ b
y

Su
e

Q fe
ll

c
u

w) ta pt
eoriginates mainly frez

and this tine of the year tho yeather warns un and we get a few

rains up there, and these snows molt vory ranidir, flush down

through the rivor and the flow gces up. OF course, the radio-

active materials in the river water, if the piles operate on

a level scale, the dilution effect here is ths one which is

important, so you have activity density of the water being the

revorse of the flow pattern. Again, we find a different seasonal

pattern in terms of the river organisms which are low during the

cola winterronths., They are high during the late fall months

and wo have supcrinvosed hera a temperature curva, and you can

see the goneral similarity of the temnerature curve and the

activity density curve. This brinss out the physiolozical
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invortance of how these forms get the radioactive materials,

We know that the Plankton farms which are in close

assocdation with the water have a close exchange, a good dcal

of adsorption and elsorptica, following wuch nore cletely the

activity donsity pattern in the river, but those animal forms

which are tetting their activity mainly by their Icod have

the most activity at the times of the year when thoy are feodins

nost actively.

During the cold periois of ths year, near hibernation,

littic food boing consumed, the activity ds low, and durins ths

periocs of hich physiological activity, hich food consumption,

it goss up.

We notice a similar pattern, variations in this, with

insect larvac who may go through a fou stages of arresting,

even during the warm poricd of the year when normally the

activitios would be high, and they go into arresting stage

when they are not feeding and the activity wili drop off. I

think Louis was referring to this.

Even in some of these fish in warm temperature, if

they stop taking in the material, it will go off in spite of

the temperature picture,

How do these things vary with distance downstrean?

Of course, in through this (indicating) zone here, we have

several reactors and the activity density of the organisus

increases as we add nore effluent to the stroam. We find the
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hichest radioactivity in the old tovwm side of Eanrord along the

shore with a rapidly Ciminishing activity dovwnstrcan.

fat
e

I hope you anpreciate wnat this relative activity

Gersity is on all of thess slides, You mevoly take the hichest

valus on tho chart as 100 porsont and express those other values

43in tesems of pevcentates ef the most radicsetive matorial,

his particular curve (indicating) is for Plankton

waich has a fair short-lived conponent so that the activity

Greps off 2s we go downstream due to tivo or threa major factors.

Gne of theso is time for physical decay of the shorter-livod

materials, Another ons is a peculiarity of crons of our sampling,

Cs,and most of this represents in that collection along shore or

in areas where the efflusnt hos not been completely dispersed --

you will recall in the fivst slide we had a band of offluent which

went cown the river before it became dispersed throughout the

river as a waole, Of covrse, some of this fast drop-off is a

result of better distribution of the effluent throughout tho

river as a whole, We have these two factevs and we also have

incorporation of these radionctive materials into the biolozical

forn which draws them into a biological pcol and whica makes then

evailable for further radioactive decay for this whole mass of

radioactive material is finally moved down the rivor.

This curve (inJicating) as I said, is typical of

Planiton. We can draw different ones for each organism and get

slightly different Slonos. If we draw this (indicating) fer the

at
-~
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2 we do not havey because

conDareif we

42t would not drop off as

Actually,

fish,

as much short-lived material prosent.

this far enough downstrcan, in spite of the fact that the

the most vadioactive fornPlankton wiil bea mest racicactive

clese to ths plant, 43 wa so downstroan in tom

Bonneville Dam, we are ant to find thet the fish. . . at P-32

are more radioactive than the Plankton forn
'

fho turnever or general accumulation of radioactive

t5 has been of particular interestlong-term basis

here. Wa changed

ny

sorvoir haz

terisls on 2ma,

to us in terns of theMecNary Dan Resory

flushed the naterial out into the ocean, into

ore interested in knowing

a strean condition,

one of a stagnant environuent, So we vere

ht attond +t ing in the roser-whether this naterial m

Yio followedin terms of silt copesition.

dan was formed, (Indtecatin:

voir behind tho da

in in January where

this. over a period of a year since the

These ara activitics in mid-larvae starti:

it is typical, and then we have a drop in February, liarch, April --

-~ 2 magor build-up during the varm monthsthe flood scason

typical secsonal patteras that we shoved

auring

of the year, These are

before.

last winter a rop dovn during the cold months

iavels and the

Again,

and, of course, we wore giad to sce that these

Slide (indicating) nere, virtuallyes beyond thiscontinuing one

during the previcus years, whichare the sam2 as they we

certainly, for the first yoar at least, indicates that there is



no major acersiation of radioactive materials in the botteon

material which is basing picked un by the individual ovrganisns

Sampiing for quantitative determinations -- we have

the laboratory progran goirg on in terms of toxicity studics,

but we are also aware that the salmon fry may not be tho most

sensitive organism that we have te ceal with in the river, so

we are interested in knowins whether any of the population

in 4the river are koing aifected. This cets back to some quanti-

tative type of samplinsts of river organisns,

Ve started outtaking cuantitative samples in a number

of different stations which, as I nmentionod earlicr, were selected

because we thought they were as near the hydrosraphic conditions

as w2 could find thon, This gets to waat Dr, Patrick pointod out

yesterday. Comparing one station to another, it requires a

terificaliy large nunber of samples in order to try to make

quantitative differences, These stations we looked at in terns

of both numbers of species and also the quantity of individual

species Which were involved. The species number compare quite

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

nuubers of organisms betveen different stations, This probably
. -*

-

points out the kinds of differences that occur even in \
.

\

Stations which are selected for similarity initially. ‘A

* We have arranzed these things in terus of the activity
¥ . ° 1

$

‘density which wo find in the river water which is asseciated

with those, so wa find that the stations clese to the Hanford
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area are most radionciive, and those furthor Govm tho river, with

the oxcoption of control, are ploticd above and, obviously, in

terms of numbors, wo have picked out threo wicsly ditiersnt

moro biolegicsal forms. Wo have no relaticasnin horo so far

as the ectivity is concorncd,

2ei At de apes fe . wae et wants & a 74% -(Siids) This nowt clice shows the sort of thing wa

conditions, ‘io have soleeted tho enddis Sly larvaco here. If

wo plot the abundancs of tho enddin fly larvae vorsus the water

siceity of that pavticuleas statica, wa set Gonerally quite a

nico elation in toms of abuntance, Ye get one unusual

Situation hore,

In this case (indicatins) this represents an ares

where tho roois were espocially large and had move irregular

wifaces than the others which had better attachments at points.

Avain, this brings out the fact that in comparing numbers of

organisms from one station to anothor in the river, it is a

pretty rishy sozt of thing unless you have a vory large nicube

of sanples and know what really to cxpect.

, We are continuing, but wea are continuing on only ons

station plus tho control which is located in the most radisactive

ar2aa immediately dowmsiroam from the reactors, Station No. 5, whic:

you saw on the slide earlier.

seics convesitions and th nabersBy convaring the s "e
y

ef organises at this one station from yonar to year -- thera are
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variations, Bo wa havo cut this down to soleeting tho Sell period

wnen we find tho scroatost numbers of things available.

sion is serving as sort of its own control.

3 sonplinsling many diffevent locaiicas, we ax

once a yeas in ordor to follow —one station intensively abou

Rich many cacurw
ABTS WALLS

hould caocur in the Columbian River,Io
.

any population cl

iga population S

syot waere it ought to b

of cource, like to bs

ma tho fish, but we do not knov

Fe pe, LY eanorserved first.

soneWe vould, aple to have

esreby Wo can go out in the

2g that means anythingand go out and sat anythi

wn and down the area,

bia Rivor

nghere you have population stiinndi

1ich we ave most con-

of

S

The salnsa is the thing witt

cornea, again, perhap boearse of the economic valve. I had

nz at horbetter tell you what you are looki

(Slice) This is an aerial phototraph of the Columbia

m toa sravel bar. We getRiver, looking throuzh the water dot

390 nosts in our lceal areca each yoar,th
4890 of th

have their homes vorycal al eo)

sone 330 or

all well avare,Tho salnon, as you area

precisely. It comes back very nearly to the particular srot

where it was bora, so v 31 that vorhars one way we can got at

ex means of collecting& population analysis -- lacking a bo

the numbers of fish » coming backto connare that keer

particular aren.

fish -- ds

and in thisand spawning in the Colwebia Rivor
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If the Hanford Works was responsible for eclininating the salmon,

we would ezpoct this particular lesal population, which is highly

specialised for this particular area, perhaps, would disappear.

12 the numbors of Fish which keep returning here romain about

the same, well, things just probably can't be tco coygone bad.

@ mmber G)We have counted thes oz nests cach yeor.

(S1i ft © w
s vabers ofss) 9 Va
alThis shows an analysis of th @ B

nests which we have seen, If weQ ossune that the year the parent

fish spa, 1347, 1648, 1949, 1950 -- is noznal, ard we use this

ing) wo can compara hov many nests werea creas a sero line (indice ¢.

”
available when these offsprins came back, and we can determina

herve (indicating) if our assunptions ara right. There are,

of course, lots of if's here. Then, we should know if this

population is remaining the sams for going downhill, These

fish are four years eld when they spam, co each four years

there is a diiferent population that has to be considered

independently of those which spawn the year before or the year

after. This is what haypened, The fish which spawned in 1947

profuced offisvring which came back. There were a few nore

nests in 1951 than thers wero in the parent year of 1947. Every

year artter that, there have been a fevsr nests than in the parent

year. Again, this dess not really mean anything unless we compare

this with wnat Is hangening to the Columbia River population cs

awnole, Thoy are going down over a series of dams and going out

into the oven. Many have beon cisapncaring there, So, we have te
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compare thigs with what is hapnening to tho Colunbia River salmon

as a whole, -

Those Garo: bars reprascut how the salmon population

has declinod from the san2 normal years, Yo see that with the

possible excoption of 1933, we find that the decline in the

Rinost saimon in th2 Colweoia Rivor has actually boen more

severe than those which are spawninsg in our area,

So, 12 all of these assimotions ara right, we cdo not

think tho salmon have been hurt.

Now, in cleosiuns, how much coos this mean in terns of

radioactive materials which these fish ars Getting? Ve kaya

plotted sone colored pictures here which show 100 percent of

activity during particular tines of the year and tissues which)

are radionactive relatively speaking. 22 we go back to this

Statioa inuediately polow the reactors, wnere wa find the

‘hignest concentration of radionctive materials in the organisms,

and if we pick the late summer period when tne radioactivity is

greatest and we pick a small fish which is more radioactive

than the adult form of the ssecics and compute the dese of

radiation waich this particular small fish gets, and this is

the worst condition that wa can visualize for these fish in
q,

tre river to complete the desave rate, and this comes out to

about .1 of a rad per day, This .1 rad per day you can probably

compare -- to put this in terms of a week -- .7 rad per wees

Which compares with the human permissible linit which is, I
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believe, at the present time, three-tonths of a rad per week,

based on a human being who has a life span which is many tines

that of the fish ard based unon genetic change, SO we would be

very surprised if we Sav any radiation damage in tho organisms

of the Columpia River,

In terns of edibility of these particular fish, we

point out that they do accumulate some radisactive materials,

but wo so2 no reason to clese the fishing because it would be

utterly imvossible fer anybody to sit dowm day after day and

eat the quantity of Fish that would be required to give that

individual the body burden that would be permissible in terns

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

DR. PEARSON: We have time for just a few questions

on this paper.

° DR. KSTCIUM: Your lowest form in the food chain order

was a herbivor, and the amount oF acctrulation decreased betveen

that and your fish, Does that mean that you would have two orders

of macnitude more than the herbivor?

DR. POSTER! Tnis depends on several things. The

percentass of phosphorous composition of the various forms here

is of prine imrcortancs. In other words, I think this will be

out a little later, Flants havo a lover pnhesphorous composition

than the animals. If you get into the phosphorous rich animal

and you have the pessibility of this animal cating a good nany

plants, concentrating the phosphorous itself and thus ending uv
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with a higher activity density than perhaps the plant did, We

yalso have the time lag which is involved hero in terns of what¢

you might call specific activity -- tho activity of the P-52

as compared to the amount of stadl2 vhosphorous per se that is

there, Obviously, this so2cific activity nas to decrease as

you go down throuzh any food chain teecause you have tha tineis
)

&element with resosct ta radiozctive esay.a

DR, KETCHULi: I knoyv that in the marine situation on

&@ straight chemical basis, phosrvhorous is close to ten to the

seventa,

DR. FOSTER: You ere talking cpout the plant versus

the water, We have an aquarium typo of exporinant where we

know the quantities there a littlenicer tran wa do in the

window. We have concentration factors on the order of ten to

the sixth from the water into the Planktonic algae in very low

phesphorous concentrations in terms of the water.

DR. KETCiIUGi: But you do not have any plant observations

on the river?

DR. FOSTER! Yes, we ean write dowm a concentration

factor here in terms of the phesphorous in the river versu

the plant, and it is on the order of 559,009 times. The samt,

in terms of phosphorous -- it is on the order of-150,000 timss

Of course, we do have differences -- (indicating) this in

K
sterns of radicactivity is not necessarily preciso in terms o

the phosphorous per se because of decay factors which are involves



of.concentration factors ofhere. We ara doaling in terms

waichamos,159,000, S59,C00 ti

erances.arinkins vater tole

orous which is

l ° .
of parhans

If you conpute the an

9 that anWt3ypermissible in terms of drinking

iters of this pox day, then,
{ :

Po individual is drinkdsz a couple of 1

therefore, he gets this many nicrocurics of water (indicating),

2 the same volwnd of water and put a fish in itbut if you taka

ntrates it 150,005 times and he has a lot of water to

meomy

and he conc

sute this (indicating) as a ratherdraw this out of, you can c

boay is cating fish,—
aadansercus level to have if se

at Richland and Pasco andDR. PEARSON: Is it used 2

Kennewick?

| DR. FOSTER: It is at Pasco and Kennewick. They have

a standard water filtration type of plant at this type (indica-

ting), and I think Dr. Pearca gave some of these figures yester-

day.

This is an indication of how actually(indicating)

biological forms can help you out a grsat deal. If you start

ivable or a noar desirable tolerance in terms

in the water, in the river,

An
few ondout with an evon dG

wsof the amount of radio phosphoro

and you add this to a river system where you have a large

bioloezical community with a hich competition for the phosphorous,

tha water very ravidly and sscs into thethe phesphorous leaves

forms; even if it ends up in the Plankton, this is to your



advantage, because if you run the water tarorga a filtration

plant, the veal phosphorous stays on the sida,

DR. HERDS: Whon you are ashed about the concentration

factor for plants, you imnediately went to the Planktonic alga

and you andsdented 350,059 multiplication factor,

I know that you would like to exphasise that that sort

fy Q is }. 'of concentration factor does not request for terrestrial o7

G S
laquatic seed tyres that are growing in the water. They are

tively low in radioactivity. I thought the ecolesists might be

‘Anterested in knowing that ws do not have such a concentration

in sced piants that have their roots in tho river.

DR. FOSTER: That is true, The margin of vegetation is

“much lower

MISS PATRICK: Have you evor dona any studics on the

attached algao?

DR. FOSTER: Yes, We have studios on the attached

algae, but the variability in this material is so great that we

have almost stonved sampling the thing We have several factors

which are involved in this attached algae. One is that we do fet

@ rathor violent fluctuation in the Columbia River, The flood

stase is the worst since this goos up from here (indicating)

to about 15 feot hicher and back down acain during the flicod stase

: There are wookly variations in terrs of a foot to a

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

the power cams that aro usstream, and during the Sunday clese of
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of the pover dams -- they don't need to make so much clectricity,

so we have a fluctuation in the gone wWaich is not too good Lar

the attached algae,

We have a mat of algae on the bottom which bocemes

erudded uo with all kinds of material floating down the river

and what wo aro msasuving thoro in torms os aigae -- it is

Qiffieult to separate what is activity in the algae and the

other organic waterials which have gott2n into the Iilm, so we

find in similar Plankton, the alsae, and we have dono this tor

noapy years, but we chanzs syecics vory rapicly in the river and

%

tho ameunt of debris which is collected there is a function of

what hapyvened to the river the woeok betore, so, in terms of

consistent types of information, the algae in the bottom is about

the Worst sort of thing we can neasure.

. FROI] Ti FLOOR: Is it the adseorptien phenomenon or

what? |

DR, FOSTER: This is ono waich wo think will probably -~

Straight adsorption in Plankton may act for a vory high percentage

of tho total amount that is there.

FROM THO FLOOR: We did some of that, and we did it

with cat-tails. We got sems cat-tails and a good bit of it was

absorption and a good deal of it was adsorption.

DR. FOSTSR: Seme of these are margin plants growing

above the water, Tne activity vas consity and above the water,

but when tho material diced and you pictecd it cut, you had a
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higher activity density than you rad to kogin with,

Re ERUMZOLZ: $I¢ is on pase 19 of your siwimary.

R. FOSTER: I would like to toss that on to Dr, Foarce

in tho biovhysies section,

Is it covrsct in recalling that tho amount of natural

t lows:un fat
e

phosphorous in tho Columbia River is extremoaly Isw? 1

than most natural water?

DR. PHARSSN: It is low, but not particularly. I

think it is apparent that ve do not have all of the fish y; ocblens

Solved, and Dy, Tostor mentioned the difficulty of sampling in

the Columbia River, and it lesks to mo Ide it may bo desirable

for a nyember of you to go out thore so that you can kelp him out

eason.(t
e

B
h

aen this sampling of salmon at the anoropriate

t-
b

brTo up ecvr Hanford prcezran, Br. Hungate will
oo

inis

discuss the uptake of fish products and plants and aninals in

the environs of tho Hanferd plant,

DR. LINSSERG: I wanted to ask if you have dono any

toxicity studies on tho caddis fly.

DR. FOSTER: We are setting up equirment for that. Ws

roalisa the Salmon misht not bo the most extensive form, and ve

want to do a shotsun Gxporiment with a larse varicty of invor-

tebrates to see if we can find senething that may be a more

critical organisn.

“MISS PATRICK: If you aro working with caddis flies,

be sure you are working with then specifically, and know what
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you are working with, kocause thore is cne matisishi that leoks

liko the ovdinary cacdiz fly, but thoy ccntain huch coraentrations

of gine. The ordinary fly won't stand any, Siuilarly, we have

found 2 similiar amount on caddiz flics and thore is great vari-

ability, so nloase know your srecies.

me FOSTSR: dorry Davis, whe is in charge of

prosran -- it kanvens to bs the caddiz fly for tho specitic

A

Northvest., We are probably in better shap2 on that one than we

are on any others.

vantea to ciseuss is atH
3

DN. HUMSATE: The ratervial 0

t)little bit of the material derived from sevoral diiferent toans

that have boen working on a variety of problems. These are,

in genoral, related to these three. problicns of tho disposal of

radicactive materials at the Hanford plant -- the ground cisposal,

the gaseous disrosal and the admission to the river. Any data

that you find in any one of these f2ids is voxry applicable to
. >

any ono of then.

The first part I misht start with here is the absorpticn

of thea fission preducts into plants. This is more or less

an antici ory type of provran in that wo do not really have at

the present time any kind of a problem alongthis line, but you

can always anticirate that tho information of the uptake of

fission products into plants, the rate or quantity taken up will

be quite valuable information,

In starting a study of this kind, you do not want to
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start out and just run through the larce number of fission

products. I am sorry thovre ave so many numbers on here, but

this summarizes ail of the fission preducts which, during the

first tca years, secur in the total mixture with a quantity of

one percent or greater,

(Siide) This indicates the various fission products

in general here,

In the general groups here (indicating) on dom, these

are the rare earths and these materiais, in peneral, up in hero

are indivicual cozponents, I grouped them this way because ©

actually the plant dces not distinguish and in general tho rare

earths are all treated as thouth they were a common kind of

elenent, and you can groun othors such as the strontium-caleiun-

barium as individual entities.

We have been talking about strontium-90. If you

start reading across this table hore, there is loss than one

percent of the total fission product of strontium-90 at 10 days,

90 days, and by a year with this, it becones 1.8.

This strontium-90 does not increase during this time

to become 1,5, This merely indicates the general decline of all

the rest of this mass of fission products so that the strontiun-

90 becomes a gradual emerzent material as constituting tko

identifiable radioactivity at that timo, _ eee ee

What we did then was to chceose certain of these radio-

active strontiuns, caesiun, iodine -- choosing some of thes
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isotopes that promised to bo present in quantities waieh would

be of sirmificance and choesing these which would give us a breac

Tho noxt slide incdicntcs ono way we studicd this,

fa
le
© i “4 ie “vhich wasby the Faeubnyes cnmordrnent with wi ¥Y of you avo

t
+faniliay. Taking 1CG srars of soil contaminating with tress, we

howe vant to study, tho

strontiun-30 or idedine, or whatever it may be, getting this

dish aporoninately so (illustra-& B e
n i] oy
)

f
e B n wn
‘ 5 2 iouniformly distri

ns) in diamoter and then scadiny in hore 100 barley seods which

gives a very dense population and gives maximum penetration of

this soil by the root system and probably an annvoach toward

&@.maximun uptake into the aardal parts.

The acrial parts were then harvested at the end of

18 to 20 days, which cave a maximun consentratien under the condi-

tions in foliaze,. os
—

‘

The next slide shows the results of this kind of experi-

ment, and in ordsr to got an emphasis on concentration which ws

feol is quite invortant hore, and in order to put a basis for

conparison of these studics with some nutrient studies, which

we will describe later, wo are expressing our results as a con-~

\
centration factor which is simply the concentration in the aeriala

portion as conpared with the concentration in the root envirentment,

in this ¢2ase, it woulda be the concontration in tho dry. harvested

barley leaves as compared with tho concentration of strontinua, or
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natever wo are studyiny in tho dry soil.

Here we soo cortain clcmoats, pocause there is roaliy

not much djiference in the ebsorpticn of strontium-59 or

GStrontivn-c) ov the ditferemnt icdines. Whether it is strontiun-29

or strontiua-©9, the plent coos not distinguish, so the streatina

dis hove absorrcsd and it ds atsorbpod in histh or higher quantities

than any of the others. With barden, it is not quite so much,

Icdine is absorbed comeavably to siventiun., There is a larssa

poorly.

QO [M
e
B 9) oO f
s

fu
t

17
) oO fe bo
ty

Oo 4 QO B ct iF oO f
tThere is a sligat difference

got a differing absorption. This quite varying betwoen what you

get in the wide elements, You night say the absorption of solis

is the mazsimium of ton -- the influcncs of the soil.

» The next slide shows the uptake fron the nutrient sluss.

With a nutrient slut, you can conivol a single environment sub-

strate factor more readily than you can by medifying a soil. If

you modify it by chansing FH, or something, then you are goinz to

modify a number of thinzs. Tho results from here on fAindicatirg)

are expressed as cencentration factors frem nutrient slugs.

As the question a moment aso proposed, this concenira-

tion factor is taken as the ccncentration in the plant as compared

with the immediate reot environment, not the immediate nutrient

4
in general, If you add thess, in genoral, thoy add almost in
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total over to the matrix which survoundcs the root, and we attonst

to relate tho concentration fnctos hore to that incediate root

exvironuent. We have a rough method of cstimating this, but we

ry 2 Ss ia <
4

w
w ty e
t i c
d Hoo
]

a
tfeal it ives a nuch create “sing the nutrient in

general,

betvecn, porhnans, ronss)
“
3 2
9 Ww
)

oO 3 e
b

p c
r ju
.
a QO ° by (
2 +
) 3 p
t
e

i r Yi * 0 ‘3 (w
)

eo yy h
e
@ t
g o
o 3 @ < 9 be “g
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censaragisc, Strontiun is pretty wnifornly distributed, Caecsinm

kas perhays a ten-fold variation. In coneval, with this acnittediry

very brict sanple, yorhars a difference of magnitrde is on the

oveor of ten, Cne crdow of magnitude exists botveon different

°
2srecies, Yan suro if you lecok far enough, you can find some

that excesded this, but this scems to to tho gencral limit of

the effoct of cifferent svecios,

. Likevise, diiferent orsanisms, cifierent parts of tho

plant chow differing upiakes, and you will soa in general the

leaves are the highest part of the plant, This is perhaps fortu-

nate because leayes are a nice thing fer sampling. It is alvays

interesting to know that in goneral the ssed portion, the sesd

has the lowest concentratien, This is trua because in so nany

instances we do use tho seca part for human conswaption,

The next slides shows the effest of Pics the sluzs

become more acid or is adjusted to become more acid, and you have

@ more rapid upiaks, Whether this is a physiocloctical ressonse

of the plant or a solubility phenomenon, we have not spent tine
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to absolutely dotcraines,

The nezt slide shows the effect ef concentration,

Ve wore rather surprised, HEernlt Larson mentioned this sang

pheronenon yosterday, which ho has observed -- namoly, althousn

with the various isotones it has renerally been considsred the

.
nosseb pu o Ha] © b

y

e
eGosivablie thin? to prevent or decrease the absorp

various radio isotoves by co-treatment with the non-radioactive

ecarricr clonont. By this co-tveatment, it has always been felt

that you dilute the specific activity and, thus, a plant or

animal is not going to take uy as mush, You all know this is

trues dn the case of icdine in the thyroid. I2 you give iodine

-- 127 along with a dose of icdine-151, the ovganism is not

, going to concentrate in the thyroid giand as much of the I-131

as if you had not given this carricr alons with it. This does

not hold true for the plants. This is a los scale here, so it

spans over quite a diversity of concentrations. és you increase

the concentraticn, there is a tendency for an increased absorption

of the radio element.

This simply says that the plant over in hore (indicatin;)

has -- well, conparcd to this, it has five orders of magnitude

more eloneat in it than over here. if you are studyin? iodine, °

there is fiva orders of magnitude iodino in a plant over in hore

(indicating) because we are using the I-151 simply as a tracer.

The I-151 or strontiua, or Whatever you ars usin, is

kept constant. This is morely the porcentase uptake, The percent:
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of the uptake dis ineronsins gonovally, This is porhaps most

alWath tho others, thore is peactically, you nish? say =

rouzhly a constant, Eut even this constancy is somowaat seyprisins.

4wide vanze if thosebe
)

i uThis probably would uot hold ovoy such

fissicn profivets were essential clemonis, but you must roucaber

theso are not essential clemonts and they aro not nosded by the

plant.

n
The next slido shovs 4 test of the possible explanation

of this wptaize and hero (indicating), as you vomembor, is an ineros

CG absorption of icdine, and in this brohena line hers wa have

another enperinent in which the amount of icdine was varied and

I-131 was tested; and thore was an uptat:o of iodine by the plant.

3This particular test was made to determine whether this€

mignt be due to tonicity of the root coll mombrane and allowing

tho miterial to pour throvech it more roadily. If this were truo,

it should b3 possible to create the toxicity byone elenent and

cause another one toe pour in, and wa tested then the toxicity with

iodine and the toxicity factor os strontiug, and, under these

circunstances, there seers to be a marked decrease in tho effect

of strontium by the toxicity of dodinea. Aprarently this is not |

dus to a membrane toxicity or toxicity to the plant itself, Our

best guess -- and it is sinply a guess -- is that you will have

varying absorption in tho soil. |

In summary, I misht just say that these plant studies
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sinately a thousand between thsindicato that you have aynronina

absorption of digferent clomonts, All of ths cther factors --

os, part of tho plant,

n
awe

soil, Pil, even concentration hore, the

and so forth -- in general, those fluc

tension ck the stu:

ebout ten.

termination of radwe we.

Plots where we were trying to datermina tho absorntion,

itomptings to mike a de

A with strontiua-5), IfGroun

on away.aw

because we have contaninatcd the

iven

there were wind ercsion, the particlss would have br

Under these circuzstianses, we actually fcund thet the valucs

a single contanination where the matorial was rot turned under

was a valu2 of uptake on tho order of one one-thousandths of the

value that is obtained in tho Necubuyer study.

As I say, this was all on the surfaces, so compared

.

with Naeubuyer, this was on the surfaco and not done on the

fceder roots. This is basing continucd this year to deternine

wncther the cistribution walch you would have in normal acricul-

tural products will inecroase this value out in tha field,

(Slide) This indicates a study which is of quite

At the plant, due to preduction of thea different thins.

aQificrent clements, wa havo a probicn from the enission froa the
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processing of iodine throuzh ventod gases. T

throuch very, very tall stacks, You set them uy into the higne

atmospheres Where youhave maximum possibility for dissipation

of the activity. This experiment was set un to study the effects

of chronic application of lodino to a large animal. We have

quite a larse number of studics on small animals such as frogs,

nice, et cetera, The sheep represent a rather significant

%.

4 QO
.

3 "Spopulation in the environs of the Hanford areca, and so ths

were used here to cetermino the exnosuro linits which will produces

damage and to evalunte and define the pathnolicsy, tes histological

representation of the carage wnen you do find it.

When you do study this, you have to start with extrens

ranges so that you will be sure to have a level which will shov

damage and, likewise, levels which will not show camase. So,

wa stazted out with loevois down on the order of .095 microcuries

of I-131 fed to sheep per day and the maximum valus of 1299

nmicrocuries of I-131 fed to sheep per day.

To give you an idea of what this represents, the lowest

valu2 here is .005, which is the lowest value that you would give

to the thyroid; tho MPC radiation is of .3 rads per week, so the

lowest value was the MPC value for man.

| As you can ses, it simply was not practical to continue

it, because using the measure of the thyroid deficiency, tho

uptake of jodine -- in other words, the thyroid will normally

pick up on the order of 20 percent of the iodine which is fed

ae
?



into that gless using this measure of untae as a moasure of

the normalcy of the gland, You will see the 1000 simply puneed

out the thyroid gland, Astually, it voturned to normal within

35. IY showle not really say normal because it re:turned to cero |

uptake, Libkewise, 240 micrecurios within a very short time --

the thyroid was simply busened eut by this cauterizing effect of

the I-131 ccosase,

To mot right on with it hero, briefly, we had a rathor

larse peak initially in all of tho curves ait the Hanford envivroa-

ment, With respsct ta the fFolinse, there is en icdine deiticicney.

It was not initially reccscnized, so, on a golivemenic dict, these

aninals abserped more icdine than if there had been a sufficient

“supply of icdine in the fisld. Fron this point’ on, thore was a

supplementation Which brousgat thom up, as you will see here

(Slide) This pink ono here -- this 5 niericurie per day level

looked protty reasenabl2, but then tais tine the uptake fell

off very markedly, This seasonal peak which is characteristic --

the thyroid bscomes active during parts of the season and thon

becomes relatively inactive, so you go throush an annual fluc-

tuation period. This fluctuation did not aproar after tha

winter or 1951-1952. Th oO nest year there was no subsequent .

rise, On the othsr hand, the level at 1.5 nicrocuricvs is going

alonz still even after the five years here with its normal

cycle rseurrenes; thus, there is apparent damnse here at the

5 microcurie lovel and no dameseo at the .15 microcurie level.
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Is 190,090 tines the ec for humans --f
a
d

This 5 mierccurie leve

n =e

just to givo you an order ef what things wo are talking about.

(Slide) The noxt slide shows ths vwolghts of these

thyroics at the end of this current, These have just heen

sacvifticed and the date uns just heen workcd up. As you can

see, the contvois vers kept en these projects so that thers

iv no possibility ef contaminating those contrals, running
svould b:

about 15 ¢<o 29 cvams of weight por thyroid,

On the other hand, the 5 nicricurie level is mariedly

Gccrensed, There kas been a buvning out duc to this iodine of

tho gland, Tho 5 microcurie per day -- actually it is larger

{
~
1 y so fron tho controls. So, you ses

where we have a level hore which produces damase and one Which

i does is something on the order of

10,000 times MFC in hwaans.

We have talked here about the uptaze into the glands.

There havo been all kinds of cxpressions examined,

(Slide) She next slide bere shows one of these, a

histological kind of danage, at was actually taken from this

five microcurie per dey level, and you will see over here in the

controls that you havo the follicles, There is where your

colloicistcid is found. The interiosciculayr avea hore is nice

end clean, with a mininun of fibrosae and nico lazse follicles.

Over hore you have en extensive f@ibresis in betv3en,
\

tween the follicics scems to ba one of

e

nb ©and this fibrosis
.
x
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hoe things that is mest charasteric of this camage to the

thyroid gland. Accompanying this usually you will have a ccereass

in the follicle size, but the one that is most characteristically

tissve in th

As I say, there were a lot of other things which

Simply do not have tine to cover, I do not have with me the data

which covors these, either, so this is morcly an indication of

the Linc of things wiaich aro identified,

Io misht just nontdon that in the studies it apnoars

that apvroninately 20 vercent of the caily cose is put out in

0 D
b @ 4 @the mill, so you have then an climination of the iodin

hich can ke throuch any of tke socroting tissues.

This study hove, of course, is anpplicabie to environ-

ment like Ianford which has a chrcnic elimination of iodine,

This’ would bo true only if you gave this five mierccuries per

day, day aftcr day, to maintain a radiation level in the thyroid,
‘

Ii this wore givon a singlo cose over 100 doses, it would be

absolutely ineffoetual, ,

, Thenext slide shows ths kind of uptake which follows —

2 single feeding. In this case, the hay was coutaminated at the

etart of the exnerirncont. ££ the sheop fed cn this single batch

of kay, wo sce the incranse of thyroid activity, increase of ~

lodine activity in the thyroid gland, and this reaches a maxim

riget at about 12 days. This is very ropreduceable,
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it says in hore that at any timo this stays within a factor of

a...

@vations scou to indicate hero that there As

2 corrolation that is reasonably clos@ to the general kind of

Situation that you have,

Furthoruovre, this shorvs tho same kind of cyclical

phcnenmonon that wo observed da tho shoop, You have a period of

low activity, and thon a perisd of high activityin the glands,

sht say that the meudmur: level wrisch has evor boen

attained by this sanpling mothed in the rabbit thyroid approachksd

5 of the level, which is noted to bo damasing am the shees, You

TALGat say, “Vell, this is anoroaching then a domasging level,"

a2bbit unceubteclyn <4 Co 0) ri + st ha
le W 4but Wa must renenbor that this was

went to a poak and the peat crosred off, Penhs of this order are
in

of no conseguonss, veilliy, kecance I should have monticnsd, for

instance, that in the sheep data, it noeas a evnulative dosage

on the order of 10,G90-R2 because those thyroids berin to show

Camace., If you give it a low ratc, it will taze a long tins,

and whon they got to this level of 10,099-2, there will be ani

-apnarent Camege. von though wo do get up to 2 resion which is

modestly approaching at a certain time the damgins level of

sheeo, it surely is not of sienifiecance,

Tusthernora, these tissues are troatod historiicgically,

Cxaninsd to actomiuns whether there is any apparent damats.

Probably the bigsest factor in this curve, in addition

to the cyclic activity, is the fact that curing the summer we
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In the ense of the plants, we tested for it by setting
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potential cne vould cvss have, Only the 155 rercent level indi-

cated to us possible elgaizicancs, Determining tho setivity in

the seed hore, the activity an the seed, here is the ccntrol, or

you might say hackgrowud isvel, which would te normal to any

uncontaninated prov pmgxvowm in the area. The 5 porcent plot was-

essentially the came. The 1 nercent nist shaved a value of 2.8a

plus or minus .3 times 10 to minus 5, which is not even tulee tre

normal background level, It is ecssontially nil. It is very har

to got a diffevence of this tyne. You just can't evaluate it,

and 1t is so low,

| With respnect to seed, yield likewise drops. It is

intorcsting to note here that the seed yield here is rather .

Gefinite, Certainly when I compare 1t with thernount of radiation

that is present, again, as Deetor Foster found, it seens to be

the chrouiun which is used in tho sro-reactor treatnent -- sinply

a standazd voller types presess trentrenat -- and this chreniva
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very low concentrations

get observa

un effect on trecinely enowzh,
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rari
he etearri on

coring of some of the

it inhabits the

water fowl and in this bunch { included the Swallov, evan though

the Swallow is not

Actually,

Foster indicated are the hottest portion of the biota there in

enthe river. The dusk

goinz on for sone time nov. Tne ducxs

ar there,in the islands alons tae riv

testing ground.

and geese -- we find in the adults

73,000 times the water.

uses, thus, a sinilar type of fosd

a water wl; nevertheless,

that ducks and seess inhabit

ese midsosthe Swallow uses th

ng pregramand geese monitor

ana the Syallov

which Doctor

here has bee
~*~

and gesse cone in and nest

it is a medestly used

Cbtaining the activity density in these ducks

we have a fac

You must renember that

tor of sone

these look lite



terribly large figures, but ronember that water here is way dovn

at a base lino whieh is well, vell velow any Mary, Faul, Chovlic,

So even though those may anpsar as large fisures, actually the

curulative effect is not great.

Qo te
)

£ ts p
o

e
r a QO oO i p
e

a} bsAS you vould expect hore (indicatins), th

. 7 “| 3.344) - v « de a Ff «

in and goings eut, they don't ackioave as high a contontratieon as.

the young, which are rolatively localized. They used tne material

One of the interesting thinss woe found was the develen-

nent of the hishest activity here in the eeys, wrich is a mi b
e

fe
t

fa
e

t

five hundred thorcands times water. dust watbins a rouch kind ofa) ‘wa?

iw 3salvation of this, this is on the order of one rad p day, This

is a reasonable kind of thins, thon, to eveluate for possible

b
teffects of tui If it were a courle of tenths of a radto t
- 3 o
m

H
e
Q e
r

tt oO 3 .

per wook, there is not much point in making a survey to see if it

is seing to make biolcsical effects, bocauss they would bs so

minute it would not pay us to make such en investigation.

We aro getting into a borcorline case, you night say,

and it is a reasonable type of thing to survey.

For years, we have en evaluating these animals fer th.

percent fertility of those eszs and for the percent hatehnbility

of the esses, and by abandoning the progran for the longevity of.

the birds -- I don't remember the exact iisures hore, but tho

3control values derived irom California runs somothing *ihe that --

90% for hatchability and fertility, aud ovr values figure-wise run
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° This one rad, of conrse, es I say, i

“and less irradiation waich is received, This is not somethin

about 96, ‘They are higher, but I do not think they are statis-

tically hisher. I did net get the statistics on that. I simply

got the fisures, so it doas not look as theugh, on those counts ~-

I might say, the banding and the lenpsevity is the sane. This is
p n
e

f
o

is o
s

° e
y hs oO es C
Q
d
p

a “A c
t

fa
te i i c
t

QO t
y
Q Q ee
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co Wd oO you are again using the sampling

procedure which enreads out, and you got small roturns, But o:

tho evidences we have, there deas not s2om to ke any offeris of

this cose,

Q souething that

appears thore and as you can s2e, the ete has a hish concentration

of phesphorovs., The young, the decay tevins to set in, and this

which is a body burden which is carried from now on.

The Swallows, even though thoy scem to have a less good

_ chance of showing effects, nevertheless, the circumstances are

excellent for studying the Syvallows. I say they have a less good

chance for showing effects sinnly because the activities concen-

trated in the tissues are lower, so they are not receiving as high

irradiation Ccesice,. Since ths Suallow nests along the river bans,

in ereat profusion, it gives a possibility for otserving these .

longevity fisures, these fertility things, vith a good chance for

getting a hishly significant kind of figure in a native povulation.

Those Swallows simply fly along and pick up tnese midses,

This program, then, is just bsins initiated, and wa do



ity, and so forth,not have data’ for fertiility, voliabi

I wou 4 3 like to eay 2 word or two about this same

' thing that was raised cariioz., I might just put a little dlagran

onthe blacizboard here.

/ | (Illustvrating.) If you start in with a tissue hero,

uS, ang these are organisms

[

which is on the order of .01 phesphovcu

- :ing}, thesehare (indicatin

adiocactive D3--32 por gran.to non-s

amount of radio shosphorevs and th

q4c8phosphorous

micht all bea incorvorated into one larze

"three P-32'

-- in other words, t!ef course

evthing leo!the -“- SOMmavex’“421 kere into

been an inclusion of material into on

tration,

nave a vatio of one to a

evaluating the

you will sea, is relatec to the amount of phesphorous total, the

@ body

for 300 ordinary phosphorcuses

re has b3

hundred -- P-32

ofThis would beam

Your activity density, then,

of tissve in which

ther organism, whichENoet

» and wa would havo

because,per gran,

en an inclus ion of

is vrong here -- thozra hasnd

organism, and you do not

we now ha

have any concen

On the other hand, if these same organisms are eaten by

avean organism which has, say, a one

these three per th

activity now has been concoiutrated tis

packed arrangement, and under these conditions we have the

issue eating 2tion which derives from 2a

percent phes

2 hundred all inel

isn phesphate

hesphorous,

osed in .3 grams, and this

suo-vise into 2 morse censely

situa-

a.eo activity tiss



. , ba aelow phosvnate activity tissue, and you would have this concentra-

tion of activity Csnsity as you go aleng throush tha cycle,

aI sinply put this on kore to illustrate the kind of

thinkins that you have to wse in consicorings these increases of

activity censes because, obviously, you must have cortain maxima,

In the ducks, vou have in the carly stace the young

animal, and the bone becomes hottest with P-52, This is a tissue

which is actively turning over phosyhorers in the young animal,

It is likewise a tissue that has a high concentration of phes-

phorovs. In the adult, the bone becores inactive turnover-vise,

but tho breast mussle bocones active tuvnover-vise, and this,

in the adult, becomss the hotter factor. So, here, vou have the

total phosphorous, or the amount of phosphecers, and the turnover

ofrhosphoreus in thoseorgans.

a
4- DR. PRARSON: Are there one or two questions anyone

would like to ask?

DR, BILLINGS: That graph you had on the jack rabbits,

on the ratio -- was there any eetivity in the jack rabbits in the

rainfall of tne preceding months? It looked to me in the dry

Sumner like it drovped, and then vent back up in the £12, and

then dn June there was a high peak, too. coos

DR, HUNGATS: That hich peak in June was a spurious

peak due to a particular circumstance.

D2. BILLINGS: You ran it for three years, did you?

DR. HUNGATE: Yos.
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pe. BILLINGS: I wonder if there is any correlation

there so that it gets in the plants and the jact: abbdits cat it

and, therefore, they concentrate the icdine.

DR. HUNGATE: Actually, if you had arainfall thore,

you would probably have a low valus because the rainfall would

tend to take it to the ground rather than have it setile on the

folinze. This is probably edsorbed on the surfaces because the

time rate of goinz to ground and then going into the plant -- you

would have a tendency for this to occur.

DR. BILLINGS: In other words, it is just dust landings

on the sagebrusn?

DR. HUNGATE: Nest probably.

DR. BILLINGS: Do you have 2 dow draft so that in the

winter --—

DR. HUNGATE: You have a lower insect --

DR. BILLINGS: Inversion -- and in just taking it on out

DR. FRENCH: On the sheep, you are feeding definite

amounts of iodine, too. What was your technique for measuring

the amount of activity there? |

. DR. HUNGATE: The sheep were fed individual spiked

pellets, and this was so that you knew what they got, and then

counting of the thyroid gland was done with ea standard geometry

3-probe counter, counting from threes directions, centering the

animal in a certain direction and getting this 3-probe counting

of the thyroid, It was external monitoring.



DR, NERDS: The apparent seasonal variation shotm in

those sheep could be attributed to the fact that part of that

iodine was, or during the spring months, concontratied in the

thyroic of the glands that were in utero. These were preznaint

sheen eszch year, I belicve, that they were monitovins. Conse-

quentiy, it is not an entirely preeding thing, Breeding ws

acknowledge as seasonal, but the thyroid activity would be not

quite that pronounced nad they not been prognant sheep.

DR. HUNGATE: I think this corresponds fairly reasonably

for those. The fetus dozs not begin to take up any activity antil

about the “4Sth cay.

DR, SHOUT: I think I misled Doctor Pearson when I

wrote to him and saia I would Like ‘to make seme comments. I

think when I wrote to him I must have left out the word "nere"

because I neant to say ovvortunities for university studies in

ecology at Oak Ridse,

Cne thing that I have been more or less struck by in

the discussions is that we have in the areas of the Atomic Energy

operations offices, different ecolcgical situations with respect

to environment. For example, in the case of Hanford and Savannah

River and Oat Ridge, eas ecolozical regions, about the only thing

the three have in common is that a river forms a boundary line of

the reservation, In order for you to appreciate perhaps a little

bit more the ecological situation that we would have in Oak Ridze

as conpared with some of the other places, I would like to make
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sone statements for just ono moment about the geographic situ

a hilly

tion there,

What you have in Oak Ridse i

rd end Idaho. A wooded erea recelvingarea in contrast with Hanfo

es of rainfall. It is compcsed of a serics of

Ssisht., The Smoky

about forty inches

land in the other.

this

ction and the CunverMountezins are in one dire

These vanses along in a general direction -- something like

hyast slisntly toward the northeast,(indicating) -- fron ths southy

ike that (illustrating)1

lics the plant aroas, and bounding

and, to some extent,

:
ies a sesmierThe town occus

and out in between these ranges

0350 acres a southof 54, 39 east an

in a newbes of bends and

the arez

st lilies the Clinch Riv Ne ateer, runs

mnesses

on the

flows on over into the dirsction wners it enters the T

ston, where we enjoy t locatiou of theat the towa of ging

world's largest stcam-clectric plant.

reas are concexsned, coming fromAs far as the plant

the town, one weuld go out on roads that lead througn the valleys

or less this kind of an arrangement. (illus-and ridcses in more

tratinz) so t you have valleys containing old farms separated

by these ridges. . ,

(illustrating) the K-25 area wouldIn an area out kor

be located, the gaseous diffusion plani, the monster that is

vations to the Belsian Consoresponsible for Colorado Plateau ope

and everything else,
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The Oak Ridze National Laboratory area is about hersa
a
n

8

(indicating), the Y-12 electromagnetic plant area is about hora.

In this section agricultural tdands that are operated

by the University of Tennessee for the Comission lie in about

wall fertilized andf
s othis nren end on in down in kere, This is

farm-managec area. Cn the other ranc, t 9“era are some segmants'

that could be used for ecolczricnl studies, For instance, there

are scenents uo in here (indicating) where there aso machine-

plantcad pines comings from -~ planted a number of ycars ago --

likewise, in this area,

There are old fialds that are located in here (indi-

cating). There are old fields that are located in the area in

here and there are rather flat, onén fields located in here that

are conposed mainly of the decommnesed conishauga cells.

The area in about this resion here (indic2ting) would

not be availabic for any kind of ecolczical study.

In general the wooded area, for several reasons, would

not be evailable,

Along here (indicating) the white oak lake in Baymont,

the dam, the lake itself, the cresk that runs into it or the two

ecrecks that run into it are in about that recvion, We have here

a section where at least in part sanpling studies and small plots.

could be set aside for various kinds of population samplings and

study.

We also have in our area a number of universitics with



people Wao are interested in Taxonony and Norpholozy of various

groups. The thousnt occurred to no that ii misht be possible for

a fow facilitating resions to oncourace somo of our colleges and

universities to como in and make use from an ecological point of

view of some of the available seements of land, depending upon

Waat they are interested in. Want I was thinting about wes that

you have in particular colleses and universities faculty members

who aré poling to be in these institutions on 2a long-term basis

and they may come in and make such siudies, using these areas

essentially es collecting srouzs, We would make no charge for

thet.

In connection with White Oak Lake, we have no intensive

short-teim studies goings on. I wonder if it would be possible for

soue of the animal grouss and plant groups growing in the lake in

which we are not particularly interested or perhaps even on a

more intensive basis might include whether advantage mignt be

taken of some of the university peonle in making studies on their

owa, and on their ovm time, fer work of this sort. Whether this

idea has merit or not, I do not know, and that is one reason I

would like to say something about it and let you take pot skots of

it. — ps

I have triec to include this in a statomant -- a nunber

of sheets which are on the table on the left for you to take a

look at,

YWhen I say no intensive studies are going on at White
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Oak, I do not mean to overlook the fact that the Oak Ridse

National Laboratory, which has control of the lnke, is not corryin:

on work. Doctor Morgan's group, through the monitoring grourvs,

are continuing to do sampling studies of the work, They are cozn-

tinuins to follow up on certain organises that live in the lake

in whicn they have cericain interests and follow up on the water

fowl.

Locking back over some of the thinss that have beer

accomplished in the White Oak Lake study, it scems to me thore

arc & few things that more or less scsn to be outstanding with

respect to wnaat little we know about then, For exanple, we dco

“not Hnow enough about the adult insects, In fact, we know only

too littis asout the larva insects that ave in the immediate

environment of the lake. We are not too well acquainted with the

botton organism population, It has boon my impression that our

bottcm organism population in White Cal tate has been rather

sparse, We have no guarantee that that bottom orzanism vonula-

tion is going to be inproved, because I certainly would not stand

here and say this laze is now going to be free from silting tcn-

ditions, because we can never tell when large-scale construction

and earth-moving operations will take place in the area which

will have vast influence on tne lake,

“However, the rate of sedimentation is rather low, and

at is running around 1 percent of the lake volune per year.

In regard to the shore line vegetation of the works,
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lett over from the ecelevieal survcy, we have cortnain sano p
a

[-
b

i)

» a

plots that are lnid out. fT trust, bouts, we can find thess plotst

again,

In veszare to the fish, there is still cuesticn of the

snail fish -- to What content wo heve crali Lish on the uprer

portion of the lnho Waere it vas dvnosslole to co sanmoling that

was really efficiont, We don't know oneugh about the recovery

situation, and the recovery fron the siltisz in the lake, Wa

would lite to know a dozen sis Tay ate “— Say te tT a pa <r =” 4Qt more 2Liut the maicration of th

fish into tho Clinch Tiver, Ye do not ive, a5 fav as orgnnisns

are concorned, any indication, realiv, of the situation in the

Clinch River fron the mouth of the White Cak Late on down,

One thing that wea nave nissed completeiv -- not con-

pletely -- is the question ef the untake of the mollusca in the

FalClinch River. One thing I might refer to in passing -- I havea

“

heard it from Thomas, Victor, Albert, poopie; af you remomber thei

gones ecis -~ they were characteristic af the rather ranid flovirs

pre-inypoundment Clinch -- as a c
s o Le . é m
s a Q t
t o oO He at i an
) 0 (
% cut by tha

fact that you now have the Clinch as essentially an impouncment,

tho Norris, the midstream section, and the impoundment that comes

on ail the way back to the mouth of the White Oak Lake,

The vertcbrates should to fairly abundant in the areas

of the -- you s2ec lots of “99dchucks, foucs, and I am sure the

snall vertebrates are in abundance there,

For twelva years, the arca has bsen, in essence, & famev



someone wants to do some work. «It is a controlled avoa, ar

onc no lonser has to have passes at the sates if ke stays on the

main road, Tarouzh apolication to US, W2 vould ts giad to

*

uw ono

Qo

aks

an arranvoment so that AuC control would be cognizant of anybodyaprete

Wwno wanted to co biolozicol collosctinz in the area ant would be
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o
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6 th e
sidentified so that he voulén's

jail ov anything like that.

I vanted to mention this because I would be vOory

indsed 15 you would have sone comments to make on it.

DR. PEARSOI: Thank you, Sam, I imagine you wil

piccased

1 have

a lot of the collesss cowm there. We will take a five-minute

break nov,

(A short recess was taken at tvolve o'cloot:,)

iDR. P2!

valuable purpose and &Yovjeotive so far as the people in

sO: This conference has cortainly served a

concorned, We have learned oa grext deal about what is going on

net 20
within our otm organisation with which we vere, thoreuzaly

before,

familiar

This is the first chance we have had to get tozethor

with various people working in this peneral arcsa, so I hop2 it .

am dehes been mutually advantageous, We hops that this has provided

information on at least the goneral aspscts to some of you folks

in the eccolozical field who have an interest in this area,

have not left too much tine, it seers to me, to take advantase of
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the words of wisdom of these who are in an cminent position ct oO

provide us with srch words of wisdom, and for this I anolegins.

ASC is certainly cognizant ef tho ecolegienl inplica-

tions of the Atcuic Bnersy prosram. We have attempted to make

“at least a modest besiiuning towards the solution of some of these

probiens, bringing to bear telents in ths field of ckesiesy,

biophysies, chenistry, micvobiolosy, and reonle from universities

The dnportance that we attach to this field of ecolosy,

I wovid 2ilzso to annownee 2t this tines, is exanolified by ths fact

hat the Ganerval Manages and the Assistent General Maniver for

Resfarch have apvroved a position for an ecologist, and wa are

looking next September to having with us one of your c.im menbers,

Doctor John Wolfe fron Caio Sinte University to sort of pull

together these ends and Zill up the gars that we
idpretty much unfeniliar with ecolozr in sous respects may have

overlcoled, and I on suvco there are many things which Doctor

Wolte will bs able to tie terether,

i would also like te mention that the reports fron the

test activities that go on at Enivetox and the Nevada Proving

Grounds that have ecological implications, as they are comletee,

ve hose we will bo able to coclassify them and make thom avail-

oo
able to you, The prosess of adeclassification of 2 test resort_

takes somowhat longer than, say, Doctor Cdun's going out to

 

Enivetok and making a revort, andPsa
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About 55 poreent ef the verk that goas ca din tho Divi-

Sion of Bivolozy and Medicine is on an unelassigied basis, Cne of

Guy pobloms is mauling availabis te scicniists in tho ficld, to

the peoess, and to the lny public, factunl information on the vaole

problem of biological effects of radiation, This is pretty well

dllvstiratod by a littio incident that hanoencd a fev wees ago in

4 re ae om : - - i P| wat * msconnection with the msotincss of tha Foderatsd Societies in &r.

co 1. . “ we at ~ ard - at -

the San Froncise? Caraniesti2 conientiz: on ths outstanding wore
 

uncer meager support irom the university, as contrasted with litti¢c

17for wa cafC0 a

heap that comes out of the Atomic Enercy precran with our rostric-

pire ces
tod eassets , Yhat this man relorred to as beoinse vororted to the

Eesssess, to shov wnat little centrol we exert over it -- he

renoerted his results and the recorters there vere not even atar

that it was part of our provram, and I think this could be multi-

plicd over many times. We cartainly hose that all investigators

~
=

uncer the Comsission have freoden te publish their results. We

co solicit your aid in =aking information available to us, and

making avai able facts to the public and to the press. I think

that will allsy any of the fears and concern$3 that have arisen in

the minds of the public,
‘



There are certainly moro problons to work on in the

fiels of ccolozy than there are personnel, scientists, and Sunc3

velilabic. I think this is true in every seicntific flold that

we havo, and biclevy and medicine and the physical sclences as

well,

Vo hope that this will only bo the beginning of a closer
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4d7Oriiing in tho Commission, in the

AEC laboratories, and the menbers of the Seolegical Society and

other groups which we have mutual interest in.

We ave supnorting biolesical science alone to tho extent

a Q ° He cs 5 a Qof some 200 projocts in universities and colleges. I

ardparkerpotrny‘., : ro - « Tens = cdare on 1aseictsav2ciny basis, They are on preoblexs that are of

ulinterest to tho collezes and the wniver dties and to the Atomic

Enerzvy Cozsmission ‘ ao<4 QO n by ® t
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toward the supynort of those D¥Ograis. Even in training, I think

we make an appreciable centribution, It is estimated, not in

biology and medicine combined, but just in biolezical science,

we are providing funés to enable 200 men and women to pursua

@racuate research work under our prants. We hore that this can

be continusd,

For this, wo are indebted to the scientists attonding >

the vaiversitics and collev2s and our reseavch laboratories over

the country.

Those are the fou words that T have to say“ana Ih1950

that you folks who have boen so geneorovs in takirg time out iron



} d

yous businoss and academe resoarch activity in colleges and

univyersitics, and wa hope that wo enn have some succestions,

criticisms, constructive, and indications of the prours t

eve, and I turn it ever to you now, Lot us have sone suttzestions

fron you folts. Wo have bean doing too much talking in our sronp

end wo woul lites to do a littia listeninys and got a fow words or

wisdom, Which I knoy you have.

DR. FARNS: Me. Chairaan, Unden Patrici, andrentlomen:

in September of last yonr, tue Ecolczical Scetoty of America,

meeting at GainesviLie, Florida, at the Albert Isaac Reta fan

meetings, aupointcd a conmnlites on the eficet of vadicactivity on

natuval populations, aysoinied on this comnittes Doctors Billings,

Ketchum, Oadwna and myself’. This committce was invited to attend

the conferonce, and along with a number of our distincuishsda

COVOLESYS , when thoy got here, they h2li a short resting on the

night of the 19th and dselided that we should not operate ina

vacuum -- we should take advaniave of ovxy distinztuishsed colleaguss'

>presence, so we asked them during the cemrse of yesterday if they

would mest last night, and we all assomblod aftor the bangqust and

+

drew up some remarks,

The people vrosent at this mesting were: Bostors

Billings, Evell, Patrick, Eotehtun, Ccdum, Shanks, Pitelha, Curtis,

Erumhols ‘and Park,

.-I shall be quite briot. Oporatinz on t

thse lonser the spoke, the grontor the tire, 1 o yeu need rot
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‘we are all geatificd

WOPSY s

In the first place, I should like to thank tho Division~

ot 5 a emg Tans ae apes Sart Fant &dicine of the Atomic Dnersy Commissisa on bsnaltof Biclogy and Ma:

of the Ecolosical Sosicty of America for inviting us here end

allowing us to liston to the fine work in progross. I an sure

2

2We should elso Tike to corsvatulate the Atonie Inorg

Commission on acquiring an ecologist on the biolosy and medicine

staff hora, and wa cre very khanpy that it was one ox our members,

Doctor wolse.

Secondiy, we feol that we must have a2 much nore inten-

Sive training of radiation ecolozsisis, young people who can take

their part in what epponrs to be a long-term investigation,

Thirdly, we belicve that there sheuld be an intensifica-

tion of the reserarch prezran en the basic princinies of connunity

ecoloty with roference to radioactivity.

Fourtinly, in view of the potcsibliity that public pover

reactors will be Iccated in various parts of the country, we

rsccmnsnd establishment of research prograns on major cormunity

types not now under intensive investisati
>
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Pacific Northwest Forest, estvcaries and American Troplean Rain+

Ferest, and Chappayval,

*‘Numbex five, we recommend that more attention ke paid to

joint programs in ecolosy and genetics, We feel that there is a

gcod ceal of gold to bo nined in such a program, such as, for
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exemple, the microbiological asnests in comunity metabolisa,

Finally, necbor cin, we v

Q ie)° ty of Anorien is willing to help in anyYthat the Ecolevzical

way that sho 450 sugsests.

D2. PRALSON: Ghank you very much, Poster Park. We

= a ey an oe os aay Ayaer * o raat 7 3 os -aonscesate these kind words and theso rocommendations, I Feel so

1 ait would te kholpiul ifpt
e

StronsSly about how usetul they arc; I fe io
)

nenbors wao met last nicht could pnt these recommendations cow

in writi

DR. PARK: hose ave late nacht notes, but I will try

to work thom un.

especially careful note of thess suyeostions cud I txeust th

will be on hand, on your disk, the first morning you revort to

Guty, and wa will bo looking for you te imploment thom within the

confines of available fons,

Ars there any other cosmionts that might bo made here?

Gentleman, I again want to thank cach and every ons of

you for your porticipation, and I hone this is erly goings to be a

beginning of closer licisen and closer contact with not only the

Syecologists we have from outsice of tho Commission prozran, but

that many others also, and we velecone suggsstions and/or coments

eitheys individnally or from the Society as time goos on regarding

areas oS work, the gaps that we have and sters which we might tahke



Tyeeto £121 in our hnowledge, and we cortainly iknow that wa have many

of then,

o a « 2 Pn 9 Se ywes 7IX there is nothing nore, wo will be adjouwvned, Thank

you 211 vory much.

rt, ne, an a - Wy. meg l? “. -(Vhoreounon, at 19:23 ofcloes thy coiference wes con-
ve


