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FRILAY 1:0.RNINGSESSION

Otto’cer6, 1967

- BRUES: Dr. Donaldson, you have us at your zercy!

DoNALDSON: Mr. ChSiFREUI,Iadies and Gentlemen:
.

This morning we should be able to have free run of our

scientific acuren plus the widest breadth of OUT imagination,

for i-f”we are to talk about the environment and rranlsrela-

tionship to his environment in the field of ecology, Itm sure

we all have very specific commsnts and very s~cific opinions

about how mm relates to his environmmt.

In t= area of weapona testing, I?m sure we have

an equal numter of opinions of the effect of the weapons

testing upon man and hia environment. I toook our convener

at hia word specificallythat we were not to write speeches;

we weren:t to deliver orations, but after 41 years as a school-

teacher I~m specificallytempted by almost heritage, for my

mother and my grandfather we= also schoolteachers,to deliv=er

that morning lecture that should come 22 mhutes from now

on nomsl sch?dule.

FRXMOIW-SMITH: We have 30 years of titerrupt~

DoNALDSON: Looking around, there are many school-

teachers I notice In this gathering. So I’m sure they will

use the professor’s prerogativeto interruptat any occasion.

to, with

world we

Well, to more or less set the scene, I should llke

your permission,somwhat limit the parts of the

are going to talk about.

If you will just turn on the first slide, pleaSe.

[Slides] \iell,each of us again have our own

immd late InterpretatIon of what we think of as envLronu.ental~

contiamlnatlon.I thirk if we go back to the source area for -

many of our problers we would go to the Hanford work or to

the Oak Xidge establishmentand eventually to the Savannah
StaffordWarren
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River area where materials are fabricated. ‘dehave learned

to

we

In

live with radlatlon in these areas and in the environment

have.learned a great deal.

Then we could jump to the Japanese side, as we have

preceding sessions talked about the Nagasaki, Hiroshima,

and on the mainland of Japan the experiences there on drop

down to the Marshall Islands and concentrate on Rongelap

and the fallout problems there, as we did In part yesterday;

or to Bikini, to Eniwetok. But with a few jump I would llka

to include soma of the other areae in our discussion this

morning to give those of you who have worked In other areas

a chance to participateand to bring in sone spcial probleux3

at Johnson Ieland where we have some of you~ ueual type of

problems be=USe of an accident that occurred that is not

discussed usually but one that I think is gemm to our

oprations tere =d to the Chrlatnas Island area with yet

another and even Included the northernmcattip of the North

Amsrican continent up at the chariot site where Dr. Wolfe

and his aesoclates have gathe~d a good deal of both actUal

and projected Lnformation on this problem of envtionuental

contamination. I did not include here the Amchitka area and

the Aleutlana where

atomic detonatlone

present time.

mny of you are aware there have keen SO=

and they are preparing for one at the

tlell,this presents a very big order in itself. It

Includes about 50 per cent of the earth’s surface and In a

very unusual envlronent. I think it would be well If we

could put sore input on the British t(?StSof 1952 and subse-

quent years particularly one off the GK’at Parrler Reef which

is germane to our dlscussions here and a word or two possibly

about the Russian tests. The Chinese tests were rentioned

yesterday. For some reason--Idontt know whether It’s policy

or not--the Frecch tests in tileP.ciflc and in the Sahara

Staffml‘VVz:rcn
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were not included in any of t~.econversationsnor was there

any commnt. I g~ess this traybe omission by purpose but

itls not for ~ to ijeciae

FREMONT-SMITH:

omission. .

in this case.

ThereIS no known policy behind

DONALDSON: Thank you. I think itts important

do consider them In the over-all problem of environment,

particularlyas far as the pacific Ocean & concerned.

To be a bit ❑ore definitive as to locale and

that

we

orders of magnitude, nay we just by contrast superimpose

the scale map of the united States over the area that we

will concentrate on, I hop, and talk about tm Pactiic test.

ing center with Johnson Island, Chriatnaa Isl~d and Bfifii

ane the Eniwetok areaa In this Instance. ‘

-., UETON: Is that a Mercator project.ion?

DONALDSON: Yes.

FREFK)NT-SMITH:& sure we get that in the Volw .

ltve ~~r men t- -fore and I think it~s very Strikitlg.

DONALDSON: I think this

very huppy to leave the slide with
,,

specificallyagain M we

IS one to one, but 1111 be

yOU if yOU wizh it.

may just review our natural

hietory for a momsnt, atolls are most unusual structu-s. I

like the statemmt that you’11 find in “The Voyage of the

Eeagle” and otbr of Darwin’s writings, that no biologist

can lxsreally conSide=d a qualified biologist tiess he

has lived and worked h a coral atoll. They are very Unique

biological entitit?a,and I!m sure those of you who have worked

at Blki.niand Eniwetok or the other atolls probably have

cussed them or enjoyed them as your temperamentswould

di.ctateyour own tehavior pattern.

There are atolls that are dead atolls, such as

ChristmaS Island where the growth is not quite equaling the

sloughing of the atoll. ThereIs a great deal of scientlffiz
,..&,’,u;l
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discussim as to ho’,<the at~lls were <ormed. There was an

almost complete lack of tinderstandingor the formation of

atolls before the Pacific tests were initiated. I recall

that the geologists in the group were convinced,and in=some

of the lectures on the HAvEN that were held under Dr. Warren’s

Suwrvision, they told us that the coral was about 180 feet

thick. This was so &cause durtig the formtion of the

atolls the water had receded to about that level and ao the

coral can only grow in the upper

would just be a little cap. And

as to the possibility of blowing

layers of water. S0 there

theI’0%re UIWlydticusaions

this cap off the top of the

mountain that the coral was superlmpc9edupon.

These discussion went round and round, Dr. Warren,

you recall, during the voyage of the HAvEN out to the test

ground and we ltitened very intimatelyand ti subsequent

expeditions out there it was possible to drill in the atolls

ta see how thick the co~al might be. In the 19.47expedition,

particularly,the drilling was geared to go down as much“ti

possibly 1000 feet into the bS9e. But each morning when the

assembled group would go out to drill we would asK them how

they were coming. ‘When you1re doWn to 100 feet you ought to

be striking baSe rock the next day.”

“Yes.”

“Then we111 be able

~ able to tell how old it is

science.“

FREMONT-SMITH: you

to tell how old it is. You111

because geology 1s an exact

remember I mentioned the half-

life of facts are getting shorter and shorter.

DoNALDSON: Yes,

FREMONT-SMITH: Ifm glad to have it illustrated.

Go to it!

120NALDscN: The next day they ray be down 200 fc?et,

350 feet, 400 feet, 600 feet, 900 feet and Vfley~:e%tal?$$%.:ren
DowJclA ~
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convticed they were in a hole zncl

estimation about the thickness of

. 212

they had to change their

the coral, which meant sore

change about the age of the earth, which treantsore chs~ge Of

their concept about how the noon was forred.

.FREFKXW?-SMITH: And that includes the tides.

130NADSON: Yes! [Laughter] And this went on until

they finally reached a fantastic depth of about 1200 feet

and theY Still hadnlt found out how old the earth was nor how

thick the coral cap might be. By this tl.mawe were runn~

out of foul and we wem running out of drhklng liquor, whLch

everybody worried about hcauae the supply vessels were bring-

ing mud to grease this hole that theY were tii.lltigdown IJ3to

the atoll.

The following year

began to drill.there ati the

“j
they moved over‘toEniwetok and

element drilling went down to a

total of sonx?4300 feet before they cams to the basal strata

on which the coral was anchored.

F-”NT&41TH: They did l?~ it thS=?

DONAIQSON: Yes.

a bottom to this boundlem

. The illustration

TheY dXEallY found *hat there was

pile of calcium ~rbo”tiate.

I hope is not wasted. But it’s

indicative of SO- of the need9 to know In the rstural environ-

umt in which we am? working. The seas and the s.tiollswithin

the seas are so imperfectlyknown that we sontlmss find such

great gaps in our thinking because we donIt have the physical

and biological parmaters upon which to work. Like the state-

ment of the Senior Senator

made the stateuent that we

back side of the moon than

72 ~r cent of the earth’s

background maybe we can be

from our State who repeatedlyhas

tiow a great deal more about the

we do about the oceans that cover

surface. Well, with this as a

a bit more SP cific in the thir?gs

that we are going to ke talking about.

The tests were co~ducted,as I =ntiOced, at these

StaffO~dWarren
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various atol19 and we ray take a quit’k

lg46,and not 1947, as in the statement

look at, starting i

in your first volum

FREMONT-SPIITH:1946 is right.

I)ONALOSON: 1s46 is the correct”one, not 1947.

But we may tike a quick look at Eniwetok:onthe next slide

please.

The atolls were selected, according to the Task

Force reports, because they presented an ideal environment

in which to work. Of course, they were isolated; they we

in relatively favorable vieatbr areas and they did provide

a safe anchora~ for th? fleet and probably equally import

there were a number of outposts upon which Instrumsntatlon

might be based.

As far

‘mental sciences,

provide a native

as we who

tky Wem

flora and

were interested in the environ-

quite ideal because they did

fauna that gave us a good cross

sectio~ of what we might exp3ct. Now, you see these tiny

little islets each with a peculiar environment quite its ow

as th enti~ atou typ of envlro~nt is ~cull~r.

The land e=rging area, about three squaze miles

in each of the atolls, divided up into so= 20 little isla

in each atoll. The land plants, tha fauna, = relatlvely

limited. ItIs limited to those form that can survive in a

tropical envlronmsnt that is sub~ected to wide temperature

and salinity variations. The land and animals are limited

one group of mammals divided into three species)of rats th

wem introduced apparently at the time that the native

P ople cam there. The birds are limited only to those

aquatic birds that can fly long dlstancea, Insects, there

one amphibian and one Introduced,a reptile.

ly

to

On the aontra”~y,therarine fauna and flora Ie extr

diverse. There are about 7C0 species of fish Ln contra

PUget’ Sound where I wor!cin ny norral activity. There
Staffo;‘
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are about 50 to 70 species

s~cies of fish. The sam

.

g~~at diversity and, Or course,

unique to thti part. One might

cal rO-.

of fish, probably te~fsld a

Is tne with the al@e g?o~

then the corals are so

go through the other b

ui?roN: To what extent do you think the limi

number of species in puget Sound may have resulted fro

effects of man on that basin?

DONALDSON: Well, these are forms that were

there. Ue have introducedsome form t%ere. There ar

speties that have been exterminated in Pug&t Sound. A

native form are thers.

UPTON: I see.

DONALDSON: Well, added to the complexity of

environment and the great distances, we have a great d

of energy”releases and the t~s of releases. Just to

rather quickily,there have been 59 detonationsat thti

site. They vary in size from the no-l device that

talked about, some 20,000 tons of T.N.T. on up to, wel

statemsnt waa tie it might have teen 11, 12 mgatons.

is the March 1st test of 195J+.

These devices have varied from rather primi

by pI’eSentstSndaI’dsto sone very sophisticatedones b

measurements on up to 1.958. They were detonated under

great variety of conditionsand this is germane to the

weIR talkj-ngabout; from uncler water to high in the s

from tower tests to tests in barges sitting on the wat

This means that fIssion products varied not only in qu

and sone h composition but the tiduced radiation vari

fantastIcally in quantity and composItion. So the num

and amounts of radioactivenucleidesintroduced into th

vlronrent runs almost the entire gamut of possibility

Now to try to evaluate in this weird and ~ic
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environ=nt, to try to evaluate the impact of the deto~ztiiccs

upon the bioka presented a task that would stretch the icagi-

nation,_I guess, of most of us, at least it stretched ours.

We tried to deternice--and1111 enumerate these

rather quibkly and then get on with the discussionaspects--

the amount

ment quite

would call

and kind of radioactivityreleased into the environ-

obviously Ls one of the importantthings, but I

your attention to t& primltlve nature of the

instrumentsand the evaluation techniqwa that were avail-

able particularlyduring tm early years. We are ticlined to

think in term of what’s available today rather than what

was available in the hectic 1943 up to 1946 and even in sub-

sequent years as we went along. I recall that we used to buy

a scaler, an old Victory scaler from some of Dr. Warrenls
..
.. people and we would chop off a piece of fish tissue or som9

algae and push it In and if we went off scale we would say,

“Well, there must be some radiation there. Throw it away

and pu8h In the next one.” So it wae essentiallya presence

or absence situation In the some of the Instances. There was

either sonn radiation or tkem wasnlt. Bti I would have to

qualify IIWstatemmt aa to the amounts and klhds of radio-

activity which caue so~what later in the entire series.

We were particularlyinterested in the radar uptake

particularlyby biological system and tti again was depn -

dent upon good instru!nsntatIon that wasnIt available during

the early years. We wese intesestealin the amount and kinds

of radiation within various system; the selection and the

concentration,and this beco~ germace when we begin to talk

about permissible levels because we have selective concentra-

tion. Some of the algae groups will take out one entIty,

for example, which will pick out iodine With tactlcabllity

to concentrate into the orders of ragnitude of a millionfold

for short periods of tire. These blotting techniq’~s then
StaffordViaritifl
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are very ~errane

or this algae is

*

to oder-all evaluation because this

eaten by

in turn then will pick up

radiation damage that has

have &en”the destruction

some of the fishes and the

2i2

Clerpa

fishes

the iodine, and the most s~ecific

been tiasured in direct reasureent

of the thyroid in some of the algae-

eating fishes. We were Interested in the uetabolic transfer

and the---

DUNHAM: my I ~terrupt and ask you what ktid of

stable content this does have nOXTHQIY?

EONALQSoN: It haa so “muchthat we would not eat it

b9cauSe it haa a bitter Iodina taate. Itl~ red.

JNNHAM: mm It have a high iodine requmm?nt

for survival.? i

DONALDSON: I donit kno?lthe @lJ%3iO10~ Of it.

DUNHAM: When you say it concentratesparhaps a

millionfold, you mean

iodine h

ii alwaya

the water?

DoNALDSON:

con@red

Yes.

U-FTON: Rapid iodine

IK)NALDSON: I rath?r

at a relativelyhigh

to the concentrateion of radio-

turnover in this organism?

doubtiit. I think it probably

level and the limiting factor

may be amount$ of iodine available to it.

UETON: IS it a rapidly growing plant?

“J30NALmoN: Yes. It grows rather rapidly.

UFTON: So that it:s building a new cell and build-

ing in new icxiine,

DONALDSON: Yes.

WOI&’E: We have in Canada an algae in the Agean

Cara in the river which have very large amounts. Yet it

could be taken into the water except for sophisticated

techniques and we analyzed the coral for ran@.ness2:.5found

that 20 per cent of the ash was r.anganeae.

IX)NAII)SON: I think the specific conce~.zr?.ziacs

StaffordWafren
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are really germane to this sort of discussion Lecause we

base our interpretationson the familiar znd farget to re3.lize

that ti nature there are a wide variety of spectra of uptake.

We were also interested in the rate of transfer

and elimiiiation. In the discussion yesterdayDr. l.larren

=ntioned the uptake on the side of the ships, but if you re.

call, these ships were always upwind from the detonationand

S3 the question would be how-did the radionucleidesthat

would normally drift downwind work their way upwind and cam?

up underneath the ships and be attache~ to the ships? So

these are problem of Interest.

liewere interested in the dispoeal out into the

open ocean, and one of the intriguingthings?was the more or

less breathing of the atoll. of course, the nature of the

atoll allowed the constant thrusting out to the open sea.

There are other interestingtransfers that we will be talking

about, I ho~, as we go along.

The usual tran9fer in our terrestrialarea is from

t= land to the sea, but In these atolls tkre is a very

appreciable tranafer from the sea back to the land or the

limited t-errestrial area, which comes from a varlety of wap :

by transfer from spray into the vegatati.on,and we find that

this is a very positive transfer. This occurred in Japan to

soue extent, for those of you who followed the movement up

on to the terrestrial area the=. As a matter of fact, spray

along the coaSt from the downwind drift was transferredup

onto the land there.

In the atol19 the more specific ocean-to-shore

transfer is carried on by squatic birds and this is very

Complicattig,a very complicatedthing in the evaluation, for

the birds to transfer back on shore and upset the nice

s~ctral establishment

first fallout comes.

that one would establish when the

You have this group cf nucleideS;
Stafford‘Wamn
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you wish to follow the~ 2nd then suddenly or grzduzlly there

Is an overlay of others that have been selected out of the

sea by gelectlve concentrationin an uphill migration.

These further complicate but-add a spice of interest to the

evaluations that go on.

Then, I guess most s~clfically we are all inter-

ested in the amount and ktid of rad~onucleidesconcentrated

by various tisauea. In making evaluations,we are always

hard pressed to sort out the various parametersthat are in-

volved. We have the overlgy of a blast effect and fire and

radiation intermingledespecially in the closed-inareas,

and, if I may, I would like to use an illustrationor two

to point this out. MSY I have the next one,;please.

Lelilsjust take-a quick look at wtit I think Is

one of my favorite photographs. This was made under rather

unusual circumstancespossibly, but since we do not rate

sufficientlyhigh on the Task group priority list who have

the luxury of a photographicpla~ and we do occa9LonallY

tra-1--we dfi in the earlY days--by the older P3Ys, and

those of you who re~mber those old f.l@ng boats, you re-

~mber that they usually didnlt have the usual facilities

that are now found on modern planes but dld have a place in

the back that they called an air-flush touet and by flipping

up the lid of that you had a place to take a photograph!

[laughter] This may be a bit unusual.

May I have the next one, please, tit me use ‘this

as an illustrationof the type of proposed thing one might

use to document some of the things that I~ve been talking

about. We, like the rest of you, tried to be very exact in

OUT planning. Me planned very carefully to document the

di.strzbutionof radionucleidesin this g=at mass o? moving

water, a j-dimensionalplot. In order to do that kJehave

to oc;upy various stations in some logical sequence. So
Staffcf’dWaretl
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I drew these nice plots of the kraywe should do this sort

of documentation. We will start over here at the point

near A,_A.1,and we wI1l ~w these zigzags on this sort of

a track, cutting back and we~~l ftifih Up som weeks later

over here At a poimtiEk10. Everything h very nicely in

order now. l@y I have the next oce, please. This is the way

it eventuates! [Laughter] We started,

well,everythingwas going pretty much on

problem of doing oceanographicwork from

owm problerQ. But wh?n we first started

we went along very

course except the

a destroyer has its

out we a9ked t&

sklppsr, in case tlx?WALTON, to let us go 50 miles this way

and then welll stop. “Stop? I donlt know how to atop. l~ve

never stopped this in the aea. ‘dhatwill happen if I lie

there? [Lau&erl

... am rope lines over

the propeller if we

after he stopped he

You can~t put thie group.of wire lines

tk side. You may get them caught up in

stop.“ Then he decided to stop. Then

drifted soresand then he quite lost hti

course and he couldn1t quite go back on course again.

If you @st turn it off rOr one minute, do you have

room for one story?

prised ~

FREBIo17C-SMITH:At leaet. One and a half! [Laughter]

DONALDSON: TM9 problem of navigation really sur-

Out there. It becounn almost--Bob, you have lived

with it for yeare, but itIS so much better now than it was in

the early dam .

In 1%8 when we were out there all by ourselves,

all nice and lonely, we had one llttle ship that had’no way of

producing water. So very helpfully the Navy would send us a

ship every four weeks with a new supply of water. The water

would get pretty stale and they would bring us some food and

some nail. But on the back of this little supply ship was a

little box and in this box lived six P!!rshalleseboys. And I

asked the skip~er of this ship, “Why do you ha-~ethese
Sta~fC;dWarr@l~
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Marshallese boys on this bc& in the back of the ship?”

Actually it was a little cover on deck where they lived. And

he said, “Those are my navigators!” [Laughter]

“Well, you have all the modern equipment,” He

Said, “Oh, we have a compass and the sextant and the usual

things but we donat have radar and any of the sophisticated

equip~nt on thti little ship.” He said, “I couldn!t just

do ‘,iithoutthese boys to do the navigattig.”
. . .

CONA.RII: Did they stick maps?

DoNALDSON: No, they just used their own Intuition

in this case. &

FREMONT-SMITH: And thairea.re.

DONALDSON: YeS, and their care and their eyss and

their bufit.in co-s. The story that he t.~ldSeemd per-

15 .-. fectly fantaatic, so fantaatic that’itrs worth repsa-g be-
-,
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cause itis incredible,as Wright was saying yestetiay.

It seems that when he first arrived there to this

command, he was asked to take this ship from. Kwajaleln to the

Atou of Wotje. Wotje is east of Kwajalein 200 mfles. Sonls

of you who were out there In the war rewmber It was the place

they used to have the milk run. my would go out and bomb

it every day. So he set out from Wotje. His Executive Of’-

ficer also was new, they plotted their course--justtwo Of-

ficers aboard this little beat--and they plotted their course

and when they arrived just where they thought they should be,

there wa9 the great big Pacific Ocean. So they looked around

and, well, they talked to the sauora a while and the sailors

were very reserved, of course, as sailors would be. ThL9 is

the new Exec and the new skipper and they donIt want to com-

lrd.tt&m9elves . SO they said, “Well, weld better plot It

again.” So they plotted again and they came out with this

point and they were in the big Pacific Ocean. Now, In all

fairness to them, atolls are very clifficult to spot. They

StafhxdW/wren
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1 stick Up, atolls of about eight feet with palm trees tied

2 in the haze and the waves, and theylre very difficult to s

3 So they-couldn'tsee itO They werenlt close enough even t

4 see it, So finally one of the sailors said, “I suggest yo
.

5 aSk the Marshallese boys.” Whereupon he says, “I@m a gra

6 of Annapolis. I know how to navigate a ship,” and his ba

7 went UP. But finally in desperationhe said, ‘Well,do yo

8 fellows know where Wotje fi?”” And again this is typical o

9 their behavoir, never a dtict reaponae. !~et11 th~ abo

,.. 10 it for a while”;,,.. and this is a lesson “+ or t- rest of

11 might learn. Ratlssrthan blurt out a quick reply, “Why, l

12 think about it for a mou?mt.”

13 i
So they had a little huddle; they w&ked around

14 edge of the ship; t~y looked In the water; tixsylooked o
.-.

15 “‘ at ttjesky am they had another consultationand they said

t 16 “Wet.jethat way [Indhatlng]. ” This was a real big help.

17 least * -w t- d-ction to go: [Laughter] He thou@h

18 mayte this fellow is so daumed smart, maybe I could ask hi

19 anotrnr qmetion. So * said, “How far Is It to Wotje?”

20 SnOt&r coneultat%on,anotwr walk around tti ship and ano

21 huddle and “Wotje ,40 mm -es. ”

22 ‘Well, we‘m lost. we might as well try t~ ,“

23 he said, “Sail that way 40 miles.” lb?y went into the har

24 and droppsd the anchor and everytlxhg was lovely and he be

25 to think about thiS. So he gathered them together again a

26 he said, “How did you know where Wot,jewas?“

27 !roh:t, This was a very serious problem. So ano

28 huddle, and another bit of discussion and then the great

29 announcenzmt: ‘Vetje alwa~ right here:” [Laughter]

30 FRXFKJNT-SMITH:I th~k I have to give another a

31 of this same story because as I was coming back from Blkln

32 I was on a plane with a Navy captain who told me a very

33 similar story. StattordWmn
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They were in the fog trying to get into

to an atoll--and Itve forgotten which one; it may

2

the ent

have be

Kwajale~n; I

and they had

the skipper,

donlt think so. And the navigator was navig

a na’civeon the bridge and the native said t

“I think yautve gone past the entrance,” and

skipper turned to the navigator and the navigator said,

And so then they tried to get In and found they were up

against the sand. And they went on and they came back ag

and then tti native told them Just where the ent~ce was

they went ti there and b was right. So the man I was wi
&

the captain, said that & spcke to tti native and said,

did you know?” And he said, “I could tell by the sound o

waves.” And you probably know this very welu, the winds.

vide waves that hlt the atoll which thun have;a backwash

that flows a way out from the atoll and these ma@s a psr-

fectlY s&?adY lap, lap, lap on the side of the ship. And

you com to the break where the entrance is, there is a s

h the sound because the waves differ. And the ca~ti t

me tlmltthis was so fascinatingto him that the next day

flew over t~ atolJ and, by jingo, you could see these wa

f~owing out in circles and th break in the waves at the

of the entrance.

Des this fit in with your experience?

DONA~SON : Yes.

FREMOhT-SF?ITH: But I like your story better!

[EUgh*r] “It’s alwaya right here” is the best thing Irv

ever heard.

DONALDSON: Then in addition to the problem of

and organtiing, may we just take a look at another illust

tion or two and then we can get on to the particular prob

In the

blast, some fire

please.

detonation, of course, we have produced

and soue radiation. Now, the next one,

StattordWar
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EI.SENBUD: Which detonation was this?

DoNALDSON: liewerent.tsupposed to say that,

itls Okinawa.

Thti is going ta go this way or that way. I

carry you &?f in some manner that the meteorologistsa

are very exact in deter~tig the direct way it is goi

go. Somtim3a they are right. And then it will leave

across the lagoon or into the sea that one may be able

~ind or not find.

Now if WS M%y S-

islets wI1l produce various

SOIE palm tlx!esover, break

the blast pI’@8SUII@

direct messurenent

was such,

and Suulry effect@. St W~

them off and yo~ can say,

“ and Fs3reyou & make a v
,

of tke amount of blast it takes to k

Well, itIs a very appreciableamoun
-.

a @lm tree over.

energy. Palm trees are made to resist winds of almost

cane force.

TMI n=ct one, please. Then It will take a ce

amount of energy, tb~l energy to bum the leaVeS and

can M sorm rather exact complimti~ here of the am
.

of themml energy that was pr~u~d at X number of mile

here you see the leaves are burned and you can rmke thi

ressureux?ntvery directly.

Ths next one, please. Then there are the othe

fects on the animal populations. The aquatic bLrdS are

fair number In the atolls although the s~ciation is li

as I entloned, and one can make some measurementshere

see these birds are flying around very nicely and they

to be all right. So nothing happened to them.

The next one, please. This little fe11OW for

take off when the rest of them flew. So we111 take a l

at him a little closer.

Now, if we can go back tOthenextone.S0 Itm g

st$gmduy~n
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to try to sneak up on him and see if we can catch him sinc

he dcesn?t fly very well acd i.ttsobvious that he has som

particular problem. So we~ll take a closer 100!<at this o

-Next,please. Well, he was pointed the right wa

I guess, az he should have been, for he was looking away f

the blast and he had gotten his tall feathers singed and s

of the primary wing fins or feathers have been burned. *!

in about the Sam ShSP, the Sam problem as a ship withou

a rudder. So welll put him down and go back and go to the

club for a while and

so we come

of dead birds on the

cors back the next day.

back the next day and here are numba~

beach. Well now, ths logical assumpt

I guess that one ra&s is that, well, these birds must hav

died from radiation danZ@. They were all right yesterday

at least they were alive. So we assure?that they died fro

radiation darage. We have a look. We examined them very

closely. \!etried to m?asure this, msasu= that, do the b

auto-y we could and fld little or no radiation or they a

too far away for any neutron flux. So why did t,i~eydl.e?

is the q~atlon you have to answer.

In our report we would just write a simple thing

would just say they died of radiation. Then we have to dr

upon a little bit more background. We have to draw upon t

natural history of these Masts . We have to realize that

there‘S no water on the island for them to drink. If ther

no water on t~ Island they dontt drink it. They get thei

moisture from their food, their food being the f’ish in the

the fish in tk.esea is tke

sea.

Well, the salinity of

as yours and mine and itfs about 75\100 of 1

by getting the moisture from the sea theytre

their moisture balance if they feed. But if

they canIt maintain their moist,~rebalance,
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desiccation. SO these birds died of desLccaticn? ND, they

died from thermal burns ‘aecauaethey burned their “rudder”

off and they werenlt able to fly. So you can by elimination—

sometimes arrive at a reasonable solution of things that

are happening.

Now, if I may have just another minute or two.

cow : Did those birdS die in one day?

I)ONALDSON: Yes, These pictures were uade on sub-

sequent dajm.

CONARD: It seeun likm itfs a pretty quick death.
&

DONALDSON: But It!s terribly hot.

FRQ40MC-S141Tli:They dried out fast.

DUNHAM: Did you decide

cation or frotittirmal burns? I

.. . clueion waa.

DONALDSON:

there.

UFTON: But

DONALDSON:

Ship.

theaa i’tihdied from desic.

waenlt clear what your con-

Oesiccation,@cause the burns Werenlt

the burns prevented them from feeding.

UTTON: They couldntt eat

cause and effect relation

and therefore they

couldnlt uatitain theti food balance.

DONALDSON: Yes.

ROOT: Thle was obvioue in the autopay, too.

DONALDSON: Yes.

CONARD: Gould this have been ano=xia from mdi-

ation, loss of appetite so that they didnlt Want to eat any

fish?

BRUES : This is the old problem that the pathologis

and the epidemiologistshave. What is the cause of death?

IMNAII)SON: That!s right.

FREMONT-SMITH: Multiple causalityenters into it.

i.)ONALOSON:surely. Multiple causes thatb:al,ti<i

DOEJUCLA
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couiplicatesthis.

Of course, the real dti-fer-encesthat we have to core

tO grips ‘tilikhnow h~olve the---

AYRES: Kay I interrupt for a second. Did you see

any signs .cfbirds whose tail feathers or wing feathers were

lost later on because of beta burns?

DONALDSON: I dontt think we have. Iim trying to

recall. .—

colL4R.D:The feathers would protect the skin from

beta burn,s.

AYRES: Ilm just wondering $hether the fe-hers

the~elves might have been burnt?

OCINALDSON: The birds that aurvivecltwo or three,

daw almcat invariablywere in gocd shape. TTs?Yset up

house~eping somewhe~ el.ae,except for those.that cantt fly,

the young birds.

TAYLOR: Didn’t some of the birds, &cause ~ ex-

poaux?ato tb therml radiation, lose their Zbllity to shed

water so that they couldnW swim?

DONALDSON: Yes.

TAYK)R: Are these birds that normallj=would fish

by landing in the water and then dIving?

DONAIDSON: my Simply pick them off, they don!t

dive.

TAYLQR: I see.

DONALDSON: The najor other problem I guess o&

might call attention to at this point is that we are dealing

in really two environusnts: The birds living in both, but

the other ankls essentially living either terrestriallyor

in the squatic environment, And the quite obvious situation

that extited immediately is that there is the stratification

of the fallout into a finite layer essentially on the terres-

trial area where there is a three-dimensionalciistribution

Skiffodwarren
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in the sea. ThZs

or the other. In

able to the biota

.

immediatelychanges all approaches of

the terrestrialarea the fallout is av

most.spctiically if it~s ia a S$ltibl

form. In the soluble form Ltls picked up by the plants

enters into t~ f’0~ chain Of the ani~u that feed upon

plants.

[Blackboard] I put down just a partial illust

of the sort of fractionationthat takes place in the lan

area. Thlsiapartofavery

just as an illutratlon letls

of radionucleidea,of couree,

they fall out tbre. This la

island, Catell Isl.zuldspectra.

complicatedlong table, bu

look at it. All the s~ctr

am available on.tte land

from Enlwetok. The partic

The so-u has$ In lg61,th
.

configuration of’ presence or absene & radlmucleides.

plants subatantlallypick up only four out of this compl

Snd of the four that the plants have, tw rads essenttil

concentrate too: strontium and cesium or cerium. The fi

on th other hand, have essentiallyavailable, one would

asaums, t- sa~ complex of radionucleidessince they al

fell upon tlm water but the flsh in the ~in pick up man

COtalt-60 and zlnce-65.

Now, w might add to this, If we take the

in this particular me we dontt have iron.-55but in

sea iron.55, along with cobalt, at the p=sent the

two mo8t domiXiaXitndionUcle Liei3.

domi

the

are

Well, in a sweeping statemant of generality,wh

Is alwaym ridiculous,but in the nralnthe terrestrialsar

soluble nucleides In soluble form, those in the gea of pa

ticulate form are concentratedmost. Since the induced r

nucleideg of the cobalt series and iron series are in pa

ticulate form, although the finely divided form, they en

through the food web more dominately than do the soluble

forms that are more distributed through the water.
Staffo
DOE/
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Then we night c~rrent on the competitionthat e:ifit.~

in the sea which is quite ccxpletelydifferent than the cor,-

petitiog that exists on land, for on land there are nutritional

mineral deficienciesthat for the most part do not occur in

the sea. ‘Now,this seeme to refute the comment I rade earlier

about t~ iodine, but again generaltiing,the ce.siumuptake

on land is directly related to the deficiency of the fat.

The strontium-goon land Q an uptike we say because you have

the calcium deficiency, and I just m?ntioned a few moments ago

that there billione of tone of calcium in an atoll thatrs.aonE

4300 feet thick colum that grows on the island. But thti is

in ineoluble form and only when itls made soluble does this

beconxsin evidence. ~

So, in the sea the potaasium ratio”fi about 360 parts

15:-: @r million and on land t- calcium ia about ~0 parts per
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million. SO it!s not quiti obvious that a stra~t atom or

two of cesium or a straight atom or two of strontium in the

we canlt get excited at all about it. So when we have this

g=Et X2UOlearwar, Itm gobg to run out and catch myself a

fish and eat it entire and feel quite secure that my foal

supply isntt in jeopardy.

~nlt it,

instances

Well, if we my have th next

AYRES: my I ~uat interrupt.

@?

DONALDSON: Yes.

slide, pleaae.

??hat~scesium there,

sea;

In terrestrialareas itls quite obvious that in some

therels little chance for I’e-vegetationor regrowth.

The soil is burned away; the seeds have been destroyed; the

entire fauna and flora one would assume in this place would

not be re-established.

The next one, please. Now, in areas where the soil

has not &en burned and he-snot keen removed, you see in

this illustrationthe soil core where the organic m=te~ial
StaftG warren
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on the upper inch is and

with the distribution of

uppr inch.
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on the right the radioa~tograph

the remainti.gradionucleidssIn the

Next one, please. This means that

shallow feeding roots that feed close to the

plants that have

surface have

a better chance to pick up these soluble forms, to Incorporate

them into their tissues, and those plants that root deep?r,

like the coconut, for example, do not have radionucleides

available to them in the soluble form. They are feeding

deeper in the substratum. So you have a different accumula-

tion dependtig the zone of feeding of% plants, as do the

zone of feeding of the aninfilS.

The next one, please. ~ pl.otti.lTgof the distri-
.’

bution in the sea is one that is a constant shtiting pattern

that changes with tm seasons, that changes with tti, ~

course,

carried

ctiP338

the

a’id

are

the direction flow

on, and it ChaZl@S

from day to night.

of the currents, the distribution

from hour to hour and at Ie-t it

The radionucleidea in the sea am incorporatedin

lower strata first since they absorted on the s-11 biota

then absorbed up the food chain. Many of these organfi=

in the deeper lasrS in the hours of darkneas and migrate

to the surface during the hours.--thedeeper layerS during the

hours of day and migrate to the surface during the hours of

alar!:.So there Is a

this constant shift,

vailing currents.

AYRES: IS

DONALDSON:

AYRES: IS

i)ONALDSON:

vertical diurnal migration as we11 as

demnding upon the direction of the pre-

that deep water?

What?

that deep water?

It1s surface water.

AYRES; Diurnal dceanlt normally extend ir?toshallow

water, does it’?
StaffordWarren
DOE/UCLA zz
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DorIalxsclJ: i:ell,Spez]kingor deep viater.
Ilm

s~alcing of deep water as water--shallowwater as being t>.e
—

water in the tiing layer which In this area is ?..’oout600

feet.
.

DUNHAN: You donlt uean shore water?

DONALDSON: Not shore water, no. I mean o~n ocean

water.
-.

WYCKO.FF: Itrnsorryb What do tti numbers represent?

But tlx?nthe llrses? Okay, they are contour“lines.

JXW&OSON:

lines. These are the

TMa Is plankton that

lay-er. SO this shows

Tlm9Yazw contour lines, distribution

planktons that do migrate up and down.

wa8 collected through the entire mhing
]

that there is this distributionout

on the sites with a concentrationcloser to

it’s coming from a point source driving out

UPTON: How long after detonation

ments tie?

the Mland as

into the sea.

were these ueasure-

DONAIDSON : I will have to go back and look at the

orig-1. But this la just SO- weeks at mat. ThatIS ome

of’the tS9tS, but out of t- family of curves I just picked

an illugtratlon.

lJl?l?oN: I see.

BUSTAD: But lowen than that in spite of these high

levels, incidently,these three in the fish, the only damage

that was observed in the fish from the radionucleideswas in

the thyroid, wasnlt it?

festing a

DONAUX+ON: Yes.

BUSTAD: Even though it was, as

high concentratIon of \iater, it

herblvorous fish.

DONALDSON: Yes.

BUSTAD: NOW, dO YOU

that 9f BoardTan? I think yOU

you pointed cut,

certainly was in

maxli-

the

have any lzter results th?n

lined him up to core
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study these and he did describe pretty serious thyroid damage

in som of these fish.

I)oNAmSON: Yes.

BUSTAD: Have You run across any fish h later times
.

in your collections that might have manifestedthyroid neo-

plasm, say?

yeara but

could say

DoNA12SON: I think SO.

BUSTAD: Becauae the stage was set for it, sort of.

DONAr+zSON: Yes, t~ stage haa teen act.

BUSTMl: or couldnft tmy c~te? Thatts It?

lx)l’uubusoN:We have looked diligently over the

we haven*t actually seen nor found.,fIah that we
‘~

wae s@ ciflcallykilled by thyroid,da@@ or other

.- rsdionuclel.dda~ge. Now, the= Is alwa~ t% completing
.
..

situation here as far aa the fish are concerned. And the

complicatingone

radtition levels

are, the cleanup

things up. m

inca~citated ie

is that immediately,no matter what the

are, no rotter what the perip~ ral proble=

squ&5 move in almcx3timuEd=te lY and clean

meane th8t a ftih t-t Is just a wee bit

=rmved within ti~s, at least within an

hour or so. sharks m in and t~y sca=nge t- Pla= with

a great regularity. If It isn;t the sharks, sore of the other

p=daceou8 foxnm. So oneIs

seeing a fish or an aquatic

would be very remote.

AYRES: Are there

chance of actually finding or

anlnal that has radiationdamage

any top carnivora that might

survive, like sharks thenx!elves,even if they are souewhat

damaged?

BUSTA31: The problem there as far as radioiodine

goes is that they show the lowest concentration. TheyIre

not really getting very much radioiodit?ecompared to herbivor-

ous animls. Stafford‘tiarren
DO~uC~ z Y
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aYRZs : You man

doesntt extend right up to

*

the concentrationpkenocenz

the top?

v“_ WARR3N: There isn!t very much ingested with

one fish, is what heIs saying, of the radioiodti,ebeca

thyroid-is so small in terms of the body mass of the s

AYREs: So ~ak concentrationis featured in

lower forms then?

BUSTAD: That1s right, and they may destroy

thyroid or severely damage it and they shall & no rad

icdine left by t-n. Tl~ CO?B@teS With it, too.

DONAIJ)SON: TYmx?IS a big difference. m p

ol%gy of the shark is quite different t~ that of the
,.

fishes●

:
$

AYRES: of course.

BUSTAD: But we have to timft, I tkhk, that

of those fish that Boardnsn picked up down there relat

early mantie8ted severe thyroid alar@@ we= probably n

cotnpromiaefrom the standpoint of your cleanup squad.

be got ttime before the cleanup squad.

.,’

They just

true, and

DONALDSON: Yes.

AYRES: Are~theme any turtles in the a~a?

DONALDSON: Turtles are very secretive beast

don~t like people about. There %re turtles t

when the 4000 or the 5000 memters of the tes

deScend on the place, the turtles go somewhere else.

AYREs: I see.

DoNALDSON: The turtleS are back at Bikini no

and I ho= we can gee if the Chairman will allow us to

a look at what the place looks like now.

WARREN: One thing I think weIve left a litt
3:--

dangling in the discussion. You said the plan!cton ~
&(_< i.+ .% ~- r

diurnal ~.~ their loeation?dces~occur in

the atolls where the depths may be 200 or 250 feet or t

I
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about+ as well as in the opn ocean. The sh~llow waters

*L- -..4’
you ~ g we= ~ant to W the shallows, werenft they,

at depths of lb, 20,

DoNALDSON:

night. ~tls ~*~led

30 feet?

Yes. It corzesup on the shore at

in the surface layers and as the waves

bring It up on to shore.

WARREN: And the circulationof the water In the

atoll is downwind on the.aurfaceand when it reaches the

~’ila la ttm deep .Irculathn thak you nentl,oned.

the otmr

mNALnsoN: h part.

WARREN: In part it ,..l( ‘
P

out into tbe ocean on
%

side, too.

Jx3NHm: How deep la an atoll?

DONALDSON: Most of

living atoll this seeme to be

grow into the wind, grow into

them are 180, 200 feet. In a

about the growth rate. They

the eat, since tw prevailing

winds are from the eaet. They decay on the downwind side

and tls inner reef or ground more slowly. So they tend to

e’xpandout to the deepr portions of the atoll decay or the

corals decay and make the bowl shape so

Of lack of food, lack Of light.

CONMD: But You get a lot of

characteristicbecause

coral heads, don~t

you?

the coral

DONALDSON: Yes, we have

heads are so spaced that

localized ones, But

they get food produce

coming b.

UPTON: Lauren, our coffee is here. Would you

like to break now or soue time soon?

DXWL.DSON: It seems a loglcal place to break.

UPTON: Whenever youlre ready. StattordWa{ren
oC)E/ucLA

RoOT: I wanted to ask you was the species that d:b

. .



you mentioned of the algae, was tb.atlike the Japaneseseaxeed

which concentrates iodine entirely? Do they have tlhat?P,ez?2

- I)oNAU)SON: 11~ gum it e~j.gtsin Japan but I3

4 dontt think they eat it. Ilve never seen it ~ the m!rket9
.

in Japan.5

6 ROOT: That heavy purple seaweed that has a strong

7

8

iodine taste, dces that exist down in t= coral, in these

atolls?

9 J20NADJSON: Yes. .

10 ROOT: It dcea? 133c8~ t~t is a n8tu.rallYhigh

11

12

concentrated ona.

IxX9AmsoN: Yes. Why Ilm hesitant, there are so
4

many algae. .’13

14 ROWT: I was wondering whether the one you msntioned

15 “

16

was the one?

t Cm.Mmsm: If I recall correctly,there are SOU=

1’7

18

63 species at BikW alors?. Many of them are various shades

of purple and red.

19 ROOT: T&se would be the naturally high id ine

I

I

20 concentrated.

LxXJALDSON: Yes, within this whole group there a=21

I
those that captivate much mone 9P culcally than ottirs and22

i

23 I think that itts this lack of uniformity that we have to

24 guard agatit, not saying all algae do this and all fish do

25 this and all corals d3 this; that all plants do such and such.

26 And M Iswhy I hesitate to do like this I put on the black-

27 board. Land plants with a term like this, becauSe it‘S self-

28 defeating to do thla sort of thing because you lose all the

unclerStandIng that can-be gatied by looking at the variety of

30 parameters that are available to you.

31 AYRES: You have indicated that maganese and cobalt

32 are both taken up preferentiallyin sea water, which would
.

suggeSt surely that they are unduly scarce. ~n It that the33

StaffordWarren~>
J)OEIUCLA
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implication you dra’”i from that, that the requirere~ts are

greater than the supplies?

- DONALDSON: Yes.

AYRXS: And yet we have manganese and cobalt nodules
.

forming so-how, which suggests a mystery.

DONALDSON: Yes.

WARREN: I thinlctherets one thing you haven’t
J&.. ti

touched on which ought to be put tito the record. and that

* you said, when YOU finistid up a% Biki@. tF@t it W~ ven

fortunate that you had mde prior studies because the=-

*rate z tw genetic cas s going on in thti populationwas

much highr than &d been suSpected and it might have -n

change going on in these atolls is quibe high?

12@LILDSON: Again it~s a relative sort of thing.

ItlS 1~ sa~, -t 1S the ya~stick & co~riSOn with

the Japamse situation?” The chan& in the biota may not or

may & great. I think we have to go back to the flora where

we Mum fairly defi.niteanchored things that we could look at.

I would like to refer this question to Dr. Wolfe I’iere. After

all, ~ was th!?botanist-cologiot here.

wARRm : We11, I thought snails were particUlarlY

demonstratingthis change.

DONALDSON: I don!t mow.

UPTON: I suggest we b:”eaknow and cone back to

this question after coffee.

NARPEN: All right.

[After coffee break]

EWES : Lau~n, you were talking about the concen-
$

tratlon of some of these elements in particular, plants and, :5
:3

of course, You can tell this with these traces that are
s~

essentially cleaned out of the ocean by livins things? ye ga
m .78
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see this in fresh water situations. If you threw a litt

into a pond, it all disappears into living matter. In f

that’s probably a major limiting factor, I suppose, in h

much will grow. Dces this happen in the ocean or Is the

plenty of kll the ele=nts to go around?

elements

suddenly

able, of

D31W.DSON: I1m sure that there are plenty of

In the ocean, but are they available? And if.y

make mny essential, biologicallyessential, av

courae, they are blotted up. Maybe we can use

Saue illustrationwith th?3tof my phot$ssph that we pre

sented a while ago m this case were tlmsgiant colunm en

stancllngup against thti one detonation of the north reg

at Endwetck. The fallout of this cans right acrosa the

western edge of th atO1l. We dubbed this shot “the min

spX’eader”shot and this was rather popularly used in the

group, for in *ing the reconnaissancesweeps over the

there was a band tilde the atoll of brilliant green, ju

brilliant green. But inmdfitely you had--YOU can fly f

the mlatlvely blue waters of the lagoon over thla green

that prelated for seveml days and Inzn9dlatelythe rsdi

inst~nti would jump several orders & ~gnitude. Wel

was quite obvious the thing that happsmd. That is, the

ation had burned a good deal of the calcium carbonate, j

take one elemmt. It converted the calcium carbonate In

an ccdde. The mlde had drop~d in the waters as hydro

Eielngsoluble, it was picked up h the explosion of plan

growth. But there are other eleuents involved in this,

In other words, a nutritive medis dropped in the sea had

stimulated a very great growth, but in this were the dir

raterials, if you want a good sample, biased tremendous

this was the place to go get them. One could get a conc

tration of radiation tied up In this form.

Well, you can carry this still further in the
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days of planning at Hanford the cooling ponds ~le~.--thermal

coolers, as we originallydesigned them. You remember,Dr.

Warren,when we used to sit there and hang on to our hats

to keep them from going away from the pressure. But tkese

steaming vats had tremendous algae growths around the edge,

and they still do. They in turn absorbed--andthere was

very serious considerationgiven at that tire of “we~ll

simply collect these plant-growthsand put them so- place

because thsy blot up the radiation very nicely.”

EISENBUD: Lauren, iron-55 U an Interestingnuclel.de.
&

I wonder have you looked for iron-55 in the fish over the

atoll?

DONALDSON:

EISENBUI):

DONALDSON:

EISENBUD:

DONALDSON:

Have you found evidence of concentration?

Yes. In fact, itls the No. 1.

I would think so, yes.

Yes.

DUNHAM: My recollectionfrom a visit to Eermuda

a few yeaxn ago is that one of the oarine scientists there

said that Iron avalJabQity In the watere around ttire was

the limiti.ngfactor In perhags tb whole food chain inasmuch

as one the key algaa couldnIt go farther than the amount of

Iron available.

AYRES: You mean phosphorus was not the limiting

factor?

DUNHAM: Iron.

EISENBUD: We found, in studies of our own staff in

the laboratory, that some of our ladies who eat tuna fIsh a

few tiues a week have blood leveIs of iron+? that are about

ten tines higher than the rest of the staff. This led us to

look at the Psctfic tuna, which I think was done lndeFndentlY

by the Hanford p?ople, and they came to the Sare conclusion,

that it was iron-55 from the fallout. Staffordwarr~~
mE/ucf-.4Jo
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DONALDSON: Yes. I)iayou see cobalt?

EISENBUO: cobalt-60? We haven~t seen it. In

it isn~t-there. If It was there we would have seen it.

TAYI.OR: Is there any prstitent biologicalsi

still at B&hi Qr Eniwetok Of the testtig in the aquati

of the envlronm2nt, either in the plants or In the fish?

mean if yOU went out there now and dldnlt Uae radj.atlon~

ing instruments,but simply looked at the plants and the

fish and the birds, would you exp!ct to be able to tell t

there had been this very intenalveexp~un! of

radiation?

AYRES: Without radiochmical means?

the area t

TAYLOR: Without radlochemical~ans; Just by e

amining the plants and an-is ?

J20NALDSON: My I not answer, of course, but j

pOStpOllSit UIlt~ * have a look?

TAYLOR: Yes.

t
DONALDSON: Because I think It will be more ob

when ~ look at tha film, with th? co-chairmn Is and our

hoet~s permission,which I should llke to show later on.

answer is---

TAYLoR: I guees the answer is yes.

DoNALDSON: The answer is that you do not s!ee

FREMONT-SNITH: The answer is no.

GQNALDSON: T&t you do not see evidence of it

FREMONT-SMITH: I‘m glad you gave the answer b

the time to give an answer

asked and not postpone it,

it again later and say---

to a question is at tlistlm

although it’s nice to come ba

IIONAIDSON: Thank you.

wARREN: We11, on Miller Island where the bias

DoNALDSON: There’s radiation,Or. warren.Stat
DCI

TAYLOR: Yea. I was thinking sp cificaly of
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squatic

surface

lkfe because the surface you said in places where

has really teen completelysterilized,the~e h=

a changs, I gather, In the aurface of the islafids.

DONALDSON: sure. There were very definite cha
.
CONARD: TheI??!19 so= qvestion as to whether so

of the trees, the coconut trees and the other plants om t

northe~ plains of Rongelap do not show some signs of gen

effects. ‘Thereare so= two-crcuned coccnu~ trees w th

of thing, but It)s q~atl~bl.e as to whether t- iS I’e

a radiatl~ effect ~ wbbmr itla dm JO the heredity of

part of.t- atoll, and it haenIt keen settled.

WOLFE : We had some guy who norl@+ up a monogra
u

on those coconut trees.
-?
.,

Corn: Fosberg?
...

WOLFE: No, not Foeberg. I dan~t know his ~.

And this double crowntig--heeven got a coconut tree in o

pla- with 51 of

around that. So

kntie by cutting

have -n cauaed

th3Se crowns and there hadn‘t been deton

this Could co~ about =ybe with a butch

Off th?!termiaal bud; I donlt lUIOW. It

by IYMliatlon,but I don~t think that yOU

say that it was caused by rediaticm.

CONJIRD: Yes.

WARRRN: kJeFMI1tthH’e some broad steum, flat s

in Erliwetok?

DONALDSON: Yes.

WARREN : That you were wondering about the neut

effects?

DONALDSON: Well, we have recotied over the yea

a numtir of varients on the normal, part.lcularlyamong th

plants. Whether this is induced son9tic variation or whe

itl~ ~~~nt ~ donlt see them now. welve gone back to

same place. They have either died, were unable to survl-

Of cgurse, we dO see Variations, but we at me ti~ ---
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Dr. St. Jdm counted as rany aa 23 varients on one island

from the normal. But these have not been reproduciblein

laboratory.

VJOLFE: In

stems, thatls called

thing. YOU Can ftid

answer to that, that flattening of t

fascination.And that~s not an uncom

it in all of the vascular plants If

look long enough, and Ilve seen It mostly in the composit

and it has nothtig to do with-radiation.

wARP&N : what i.Si,tdue to, do yOU kllOW?

WOLFE: lb can result from insect bite or gall
4

Sometlnm t~rels no obvioue amuer. You can!t attribute

to an insect; it my be due to scum darmk~ at:ttn stem, tM
:

growing tip where you donlt get the radial de~lopmmt an

it f~attens OUt. I think this can be brought’’about. But

:-:also occure naturally.

WARREN: Would nutritionalacceleration or acce

ti.onfrom

feet long

excess nutritional factom produce it?

WOLFE: I donlt kIIOW.

WARREN: .I‘ve got a cucumker plant thatIS abou

and tti stece show this and I waxiemd if they h

b33n exposing tb seeds to neutrons to produce t= new var

Itfs a lemon variety which is quita3wul.

FREMONl?-SMIY!H:It wee just expoeed to you, Sta

that was it: [Iaughter]

BRUES: ThatIs the California climate!

WOLFE: I would not say radiation could not cau

it but I would also point out that it could ke caused by

other things.

WARREN: Three inches wide and about a half-inc

thick in a cucumber plant is quite large.

WOLFE: Yes.

MILLER: Dr. Donaldson, what is the minimum stud

that would reveal in other organism than #n that the

StafforW
ooE/u
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radiation had taken place? What is the minirun stcd~ tha

will reveal the radiation exprience?

DONALDSON : I don’t mow how to arismr it.

CONARD: I was talking to a botanist and he tho

it would be worth while to study so~ of the pollen from

coconut trees on sorm of the island atolls and he thought

I believe, by chromosomslaberrationsand this sort of th

that he could detect persisting radiation damage, and I w

think that this would be a fairly simple study that could

done.

MILLER:

CONARD:

SCHULL:

along this line in

do report a higher

&
But it Msnlt been.

~y~ Schull mi@t ha- so~thing to a

YOU know, the Ind- have done somsth:

the palm associated with’”carlllaand

frequency of chromoao~l abnormalitie

the @J.m trees tihatgrow in the strip than those that gro

farther away. But it seem3 to me that when everyone begi

to talk abmt the genetic problem, you can approach this

an e it~r.or situation. There

Uniq- yerdatIcks of radiation

mately are caat in the role of

are, so far as we now know

damage and thenefo= YOU t

trying to show a dose depe

dence and if you can(t get variability in the doses that

can reCo@ize, then you pave no means to get at the probl

ThereIs an observationhere that I think U rel

to what Dr. l%ylor, the question that he asked. ~ 1950

1951--1 think it was probably 1950--YlmashLta Cosko, wh

f.sa JamSe cytogenetlstat Kyoto Universitydid a fair

extensive study in Hiroshima on the distribution of abnor

forms of cosmm which is a little garden plant and they c

show a definite correlationbetween the frequency of aber

forms of this plant and distance from ground zero. SO th

it diminished as one $ientoutward although the very thing

TAYLOl?: Just looking at Pople’s gardens?
sta~(

~o~
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SCHLZJ.: Msentially that. In JayAn it,grows along

the roadside in many Ereas or did then. The very count that

he was making, though, was a situztion that you find these

aber~ forms all over Japan but it was the frequency and its

relationshipto growth that is the real key, and I thfnk that

this would be typical in Bikini.or Enlwetiokbecause you prob.

ably donlt have enough known about the gradient in dose so

that you could W any kind of strong Statenxmt to show that

the frequency is varying as the dose is varying.

cow: You would have quite a gradLent on Ron@lap

2300 on the notih island aa compared to 265 on the soukbarn

i91ands. That’s quite a gradient.

UFTON: But in point

kind have been tie to date?

-. coNARa: So far as I

EISENBUO: These are

can be obtained in tmae areas

example, in Brazil the ambient

d fact no me~urenrsnte of thi

know, they haventt.

not high doses compared to wha

of natural radl~ctivity. For

levels from external radiation

are about 3 mrp @r hour downwatis to no-l levels, and this

is about 12 r pr year. S0 that in ma years you have 1200

I-a&3● Presuaxiblysom of thoee forms have teen there much

lon@r. And t~n if you su>rimpoee on that the dose from

the internal, which is, incide~lly, very hard to calculate

because they are alph9-betas and the location and relation of

the genetic nnterial hasnit been worked out yet, the internal

dose is presumably much higher so that I think that there are

probablY situations in nature where this kind of a situation

could @ obtained if one wanted to.

FR-EMONT-SMITH: Dr. T.ayl or, you

S ozething.

TAYLOR: It juSt Occur’Ed to m5

of data sitting there at Ror@lap waiting

looked at.

just wanted to say

that thereIS a mass

to he gathered and

s~affordWarr
~vucl.A



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15 -

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

u 2L5

F.R.E!JONT-SNITH: Welll have to plant sc~ cosmcs

in there.

TAnoR: No. Just observe what~s there. As long as

the dose levels are reasonably well known, and Itm not sure

from the conversationwhether they are really well known or

not. Do people agree that the dose levels at Rongelap have

Ken normal within a factor of, say, one and a half, the total

dose?

CONARD: I would think so, judgingfrom the dose

calculationsand tl-sshe~tological responses of the people,
&

that welre not too far off.

AYR.ES: With a position of 50 per cent you ought to

be all right. ;.
$

TAYLOR: Thatfs the trick.

RCOT: I would think that there would be a consider-

able diffez?sncein the Ron@lap material, too, than the Brazil

&cause that would be cumulativeand you would have no control

from ground zero before they were exposed, wlx?reashe- you

would have the sudden exposure to whatever it was, 2300 rad

and would have your befom ~ -after picture. So I would

think this would * terribly Importantmterlal to have.

EISE~UO : One problem that’s cropp.?dup in Brazil

which hasntt been solved that might be pertinent here is the

fact that itIs hard to tell where tkse chromosomalscorns

from. You take a sample of a plant and it1s easy to calculate

the so-tic dose because presumably the plant has been there

for its ltie. But what the dose is at the gene type of that

plant is very hard to calculate because it goes back presum-

ably many thousands of years and mayt@ this plant came from

a seed which was drop~d by a bird two months ago and picked

up ten miles away. And I suppose to some extent this would

be true In Rongelap where your coconuts tend to

I dontk know what the mean distance ‘cransversed

drift around.

by a cosnos

StaffordWarren
DOE/UCLA 35
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pollen is, but

Hiroshlti. In

*
2

this would even have to be consideredin

Hiroshim it certainly must be a la~ge dis

tance in relation to the radiation gradient in Hiroshim

a ten-year period .

hRREN : Looking at aerial photographsof this

Brazil aite, though, you don1t see any change in the foli

when you CO= over the rolling country up to the edge of

EISENBurl: TheI+ ar&‘dMferences in the I’Sdio

activlty W* due to the fact that there aue also chemica

changes associated with tm mountains wuch in turn give

to the fact that itIs radioactive~ these chemical chan

presumably a= important. This i9 anotker factor that ha

be considered.
1.
i

WARREN: Yes, it is.

EISE??BUO: Yes.

WARREN: Is that a volcanic cone or this---

EISENBUT): It1~ a ~ol~-ic cm ~lth an a~al~

intruai.onin the center. The alkaline intrusion is where

main redi.oaotlvltygets about, a couple of @lometers acr

about 300 meteM high above three---

WOLFE: Is it active?

ELIENBm : It was many, UEiny

but not in historic times. lTXLSwas a

thousands of years

rmjor volcanic eru

The cone is aboub 50 kilometers in diamter and within th

center of?it is an alkaline intrusionwhich is just a kno

which brought up a lot of rare earth minerals associated

thorium, and this is a few kllotitersacross and this is

the work is going on.

WOLFE: I haventt seen It.

WARREN: 11ve only read it. You donlt run shee

this because thereIS

EISENBERG:

graze on it and it?s

no grass or enough foliage?

?To,that!s not so. In fact, the co

part of a grazing land and there1s e
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WARREN: Very interesting.

DONALDSCN: :{eIve purposely omitted one of t’h

titerest in the over-allenvlronzentand Bob ha

data on the whole-body burden of the Rongelap people tha

might brhg in now, with your permission.

Corn: ‘dell,Ye9teI’daYI mentioned that afte

about six montti, a year or ti-o,the body burdens of the

Rongelap @ ople drop~d down to barely detectable levels

by the tim they weme moving back to Rongelap he couldnt
&

the difference between the comparison of unexposed >ople

the exposed people, the level of body burden. As soon a

got back to Rongelap, however, there was a rattir sudden
.’

uark!edincrease in their body burden b&sauSe’of the resi

contaminationon the Island. This c- about primarily

eating pandanus, which had soms strontium-90 and ces ium-

and, strangely enough, from eating fish, the zinc-65 in

fish, as Lauren potited out, got in the people since fis

one of their mainstays in their diet and we bhen were ab

to getia whole-body counter out to Rongelap. The first

wk a big mons~r that wei@@d about ~ tons and that wa

I“ealendeavor to get that thing out on Rongelap Zsland, b

we did. We f~lly gave that to the Navy and @d to get

another one.

more portable

brick.

The

looks like.

SCJwe wound up by using a shatter shield t

typs of whole-body counter consisting of l

first slide will give you an idea of what t

UF’I?ON: Were the fish levels higher in the Ron

area than in the area to which the natives had been evac

DONALDSON: Yes . There

Majuro.

CONARD: They were in a

was no fallout dOVJnat

relatively clean a a
StaVord
DOE/U
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They were down at ?:ajuro,200 miles to the south.

UPTON: The fish then continuedto be more active

in the Rongelap area over the passage of Yezrs.
—

CONARD: Right. That was a three-yearpried up

until their return.

UfTON: Yes.

cow: And the S&h we= still quite active with

zinc-65.

UPTON: These are ua..rlnefish?

CONARD: Yes.

DONALDSON: There’s no fresh+vater.

lIFll?ON: The lagoon’is a ~rine lagoon.

CONARD: Yes. ltIs ~a~t ~a~r.

FRJ3MCM-SMITH: These are fish that stay in the

lagoon. They werw not going in and out of the ocean.

DONALDSON: Both. Both populationsexist there.

The residual fish that live in tl’@lagoon are there but the= IS

also tuna ftih that are u8ed.

FREMONT-SMITH: Which were the oneflthat were prl-

Earlly ma~ible for the 3ncreaaed body burden, do you know?

CONA.RD: I really donlt. They ate all kinds of

fish.

FREMNW!-SMITH: I l@~ do yOU pI’eSU~ that the OCe~

fish in that area still carried the heavy?

CONAR.D: Iauren, it was uByte lagoon fish, weanlt It?

I)ONAIJ)SON: The ocean fish are essentiallycarnivores

and the lagoon fish are herbivores and you immedLately fraction-

ate on this basis alone, that is, the food chain i9 different.

as if you

FREMONT-SM13H: Yes.

DONAIJ2SON: And as you go up the thing looks again

dilute it.

FREMONT-SMITII: So it was the herbivore that was

responsible obviously.
StaffordWarren
DOE/UCIA .>7
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EoNAr.J3soN:The herbivore are obviously the ‘tes

concentrates.

co-: The fiextslide I thirk shows a s;ectog
—

of what you get from the whole-bcdy count, showing the com

passion of -1957and 1959. In parch, 1957, shortly after t

had come back showing an increase, the first peak being

cesium-137and the second peak is zinc-65. We carried out

these whole-body counts over the years since they:ve teen

back on the Island and I can now review very briefly Whatt

happened h the way of tlr3body burden of these isotopes.

The next slide, pleaae. Thisais a histogram tha

shows the changeB over tb yeare. m fimt 1954 data the

shows the higher levels, of couree, conmcted;with the ini
.

contaminantion,and then up until 1957 their bcdy burdens re

duce practically to zero and then you see on their return

Rongelap tfi increase in oesLum and zinc and strontium-go

of Course,also began to appear, and this had to be detect

not by whole-bedy counting but by urinalyses, radiochemic

analyses of th urine.

The levels reached a pak about lg61 or so end”b

yond that t& they have seened to be at equilibrium with

environmental levels of the i9otope. Cesium, for instanc

pea!zedat about a little less than one microcurie of body

burden, which is not high, but it representsabout 300 tir

the level of those of us in the ~dical team that were cou

SiJ)cr?that time it seexm to have renained fairly constant

In other words, they are taking in Just about as much as t

are putting out.

In regard to the zinc, it reached a @ak at abou

Sara time that the cesiusndid but suddenly within one year

tirm it drop~d to about 1/10 the previous yearIs value, a

I wonder, Iauren, do you have any cormrent

we had this sudden drop in zinc-63 in the

on that as to wh

people? Kas
Staffo
DOE/
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happenimg to the fish then that cau’sedthis sudden

DONALDSON: When did they get rice?

cow: They had been eating rice pretty much all

DONALDSON: Their food habits can change rather

drastically and greatly.

ml-NHAM: There wasnIt a difference la your counter

at that point?

FREMol?l!-s?KITR:

EISENBUD: What

Dontt suggea~ that:

is ths half.lite of zinc-65? I

should bow, but I donlt remem~r.

DONALDSON: 2.6 years isn~t it? Sokthing of tit

order of magnitude.

Corn: But that wouldn~t account

change?

DONALDSON: If I rememker ths data

I would have to lock it up. I have it he=,

for a sudden

correctly--and

but essentially

there Ma been no draatlc

usually ex~cted declines

have changed their habits

change In any incidence In the

that have gone on. Mayb2 If they

not only in eating fish but in

eating birds; If thsy‘ve had expeditions to the north Island

atidcow back with lots of birds, that would increase It.

FREM@?XQI!ITH: Dti you do any CU15UIW?9Of white

ce11s on these paople?

CONAR.D: For chromosomal

we had quit& a few cultures, about

FREMONT-SNI!FH: D&d they

usual?

abw ratIons. At ten years

40 culture’s.

show anything out of the

CONARD: TheY showed persisting

leve1s of aberratlon.

FREMONI’-SMITH:More than other

CONARIJ: More than the control.

aberration, low

P ople would have?

They were compared
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with the ccmtrolled unexposed population.

EIsEN3LEl: I think It should be 2n?phasizedthat

those tises ttit you are showing on the board, When trans-

lated into dose units, are just a couple of hundred milli-

grams. -

CONARD: I was going to get around to that in a

mhute.

EIsE~~ : Sorry, I dl.dn’tman to anticipate.

CONAKO: Then another isotope that was found was

cobalt-60 to som extent, which is about l/10 the single

level. We havenlt seen any iron.55 In the people but we

haventt dorm3..-

E=ul) : Any what? Have

CONARD: Not specifically,

whole-body counte now in a couple of

It decays

EI-D : you Can:t do it

by internal conversionand

you logked for it?

noi b~’we havenlt had

years.

with Whole-bcdy comttig.

gives you an electron---

CONAR.D: Maybe welll pick It up in the urine.

h your labor8to~.

and look at it with

No. Sample blocd. Maybe you have so=

What you do ia separate out the iron-55

a thin crystal.

KNU2SON: Yes.

EISENNu): It should be very titereSthg in that

group to see what the iron-55 level is. Iron-55 is an inter-

esting isotope. Itls been neglected up till now because the

emissIon is a 6 Kev. electron which has a rank of ony one

micron In tissue and itIs keen generally ignored. But iron

goes to very strallvolurresof tissue. Specificallyit tends

to concentrate in these 1ittle globules and you get a very

high doSe theI’Sbecau9e essentially all of the range of the

iron-55 electron is comparablewith the diarmter of the

globule.
Staffo{dWarren
DO13UCIA 4<
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showed chromosomal changes, too?

CONARQ: They showed some peculiar chromcsoma

changes_tihatwe havenlt been able yet to understand, chr

somal breakages. They show about as many breakages of ch

some as t@ thfsexposed ~ ople. But.I was referring to th

spclflc radiation-inducedtyp3s of aberrationssuch as d

centrlcs and rtig forrrsthat occurred.

AYRES: M3Y I ask about the zinc. HOW is that

taken up and where is it stored in the bod~ Is that tak

up as zinc or is It surrogate to sons3thingelse?
●

CON4RD: I really donft know. I know It gets l

the body and is fairly well distributed,as r recall it.

IANGHAM: It !s ~~~~t~~~ ~ the

tissues. The”hair is very high, ths skti is

---
CONARD: The prcatate I believe is

high.

epithellal

hi@ .

very fairly

IAN3HAM: The prostate and gancreas. There is

exudated. The skin and the hati, if you calculatethe to

amount In the body, tla?mjorlty of it would be percentag

in the skin.

Elms : It looked to me ae if the

renmlning rather conetant in theee psopie.

re~rkable. It turns over with a hall-time

cesium levels

I think that~

Of three mall

or so in m. So they must he in essentially a closed en

ment without cea ium drifting or blowing out of it.

CONARD: That$s so. And I think, as Lauren pot

out, the fact that thti titertil is sticking in the upper

layer of the soil and not being dispersed, being diluted

soil, So to Speak, means that for a long tim probably we

have levels tEat can be detectable.

\{ARREN: ItIS interestingthat the tropical rai

don‘t leach it downwards. ~1
++,l-+.----db._.-.La>4

r~ produce quite a bit of water
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leach

stap

upper

end.

thh down into the soil. Is it complex

EOILALOSON: It dceanlt leach to any

2j3

antifixed?

ciegree. It
—

pretty well fixed.

1.IOLFE: ItI~ a~~U~la&d

layer, isntt it? That is as

DONALDSON: Yes.

in the algae in that

that radioautographshows.

WOLFE: And the algae are only in about the upper

Below that itis apparently too dark.

cMARE-rr: MaYbs we can ask the saw questionaboUt

man as we ‘justdid about other organisb. What mineral

studies could be done to show that they had this radiation

exposure, and so far it seerm that the @esium-137 would re-
~

veal the exposure. C@oge~tic Studiet9do. The thyroid

studies do in two wafl by nodules or ablation and the beta

burns, the scar are depi.g#ntation,or the nevi. Dces this

give some clues as to what may be looked for in animals or

plants? For

concentited

genetics has

example, where are these radioactiveisotopes

in the tissue of birds or plants? The cyto-

already been m?ntioned.

Does this give soru?clues from man who can be studi

in greater detail as to where you might look in other organ-

ism?

CONARD: This is going backwards, isnlt? WeIre

uSually trying to extrapolate from anlrralsto man and now

we!~ gotig backwards.

here. It

about it.

CASARETT: You can do it both wa~.

CONARD: I suppose there would be some correlation

would depenalon the aniuEQ. Me hadn~t thought

TAYLOR: Is there any animal study that correlates

with the o’~servation of malfornntions of hurranchildrenthat

were in the fetal e.tatetwo or three months or so when the

irradiatica took place? Xs there any animal counterpartof
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that thatfs keen seen Ln any of thebomb test irradiation?

MILLER: Not in the wild state bl~ti~ the labora.

tory anirml certainly.

TAYLOR: How about

are ir?adia$edwhen they are

fish, for example? Mhen the fish

developingeggs, do the eggs

lose their fertility like that?

DONALDSON: You can go the whole gamut. The chronic

exposure over long periods of tire?and pick a level, a half-

hour per day for 100 days of total exposure at 50 roentgens

and follow them through several gemratl~ne, and instead of

finding a damaging effect you find a stimulatingeffect.

Double the dose, and t= s- sort of thing heppns. Or double

it again and 1111 give you the anewer in part %omrrow. II11

be a midwtie tomorrow while youIre enjoying yourselveshere.
..
But we~ll

that have

have several hundxwd fish coming back from the sea

had this ex@rience.

FREMONS!-SMITH:These are salmon?

DONALDSON: Yea.

*FREMoNT-sMrrH: I thought t~re might & sonebody

t~t would @OW it.

cOUS hous

result &

still are

D3NALDsoN: Theytre ths only ones that actually

to U9 from the sea,

FRIZNF3NT-SMJTH:They are bigger and better as a

the X’@Iation?

DONALDSON: Ye8.

DUNHAM: Are they all or are they selected? You

losing 90 or 99 per cent of them.

DONALDSON: Yes. The survival is better---

DUNHAM: ItIs t~ ones that ~o~ back that are

b@er and better.

FREMONT-SMITH: Do you lose 90 or 99 per cent? Is

that right?

DONALDSON: Actually the normal up cted mrtalit y
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in the sea of salmon is in

go ti-mxgh about that sam

excess of 90 per cent and the

ex~rierice plus or minus half

per cent. lie have conti~~lsgoing along, but the surviv

the irradiated up to--we have the informationback at 1

per day for 100 daya during the embryonic @riod as thei

survival, coming back from the sea, is greater than a li

control group. We use alblings in either case.

FREMONT-SMITH: So that is =ally as if you ~d

benefited the fish by

DONAmsoN :

UFTON: HoW

DONALDSON:

radiation..

Yea.

about the hatclxny?

Eetter. Fairly significant.

USE’NmD : Do the salmon Bay th tiiwraity Is

al~am heI=?’ [Laughter]

DONAIU$ON: They donlt mske mistakes! Iwiah

had students as smart as those fish.

.-LA
WARREN: I thlnliihti~point that.lkuren h

found #w?&is of gmsat significancein this whole story

radiatton exposure and yet itls &en sort of ignored.

F??EMONT-SMITH: Itls against the do-.

liARRXN: Itla against tlxldog-.

FRENfNl!-SMITH:Not just igIIO~d. It1s sub~rg

itIS aurpressed.

UARREN: Itve exa~d th~ with

year’asince he flrat had this finding.

DONALDSON: Letls get the record

still under---

WA= : HeIs still exploring.

DONAmSON : ...uncler the initial

great intere

straight. I\

directive tha

received it must be done over mny years and it must be

in the comglete environment, In ~ther words, the fish m

be exposed during the time that they would be, say, comp

with the Ez.nford Works and you must folloIi them out wher
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they must cmpete in the op?n environmentaz~ you mtisth

som way get your hands on ther,again so that all s~ystem

have to be operative. In other words, You rus.%not 9LXPIY

say because, well, they didn~t die in the first 90 daYS or

20 days or the first flar or sonx?thing,that the=’s no im-
.

portance to it. So in doing this I have very naively told

nr. \[arren’,letIs see, 24 years ago, that, yes. we can do

thti. !Jell,I didnIt realize that it would take me 24 years

to get an

afternoon

answer, but that’s about where we are now.

FREMOllLSMITH: Youtre going to telephone tomorrow

and tell us what the answer is?

DONALDSON: One step of the answer.

FHNI!-SMITH: But gO ahead, Staff. you we= go~

to Co-nt . j

WARREN : I think this Is very significantand I

think a gm!at deal of c~dit is oWed to the AEC Division of

Medic- and Biology for continuingto support this work eve:

the yeara, 20-odd years, with such a small yield In return o

a few percents@ of fish, that this has been maintained over

- years and you Im! now in what, 26 F
generathnse““a

ought to be of Interest to the gemticists he~$ ‘fromsome c

the original exposures In 1943 or 4.

DONALDSON: Those are with trout in 1943.

WJUWEN: Those were with trout.

EQNALDSON: Yes.

WARREN: But here has been the longest, to my

knowled&, the longest single Set of observations on one oz

more spcies of fish that have been exposed to relatively

small amounts of radiation,
T

‘ I think this ought to be CO

timed as long as Itts necessary to get the finzl answers:

I agree with Iauren. He’s got sou.eInitial answers which

look very spectacularand interestingand he’s properly EX

in not claiming too much too early. But I think this Is

StaffordWarren
ooE/ucLA 4 ~
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situation, where the

FREMONl?-SMITH:May I rake a conment also on this,

because it would seem to UE tut nature has taken advantage
.

of all Of the physical propertiesof nature and used them

to an advantage. On the other hand, Lt has been sort of

assutid that rsdmtia was always bad am that any radiation

was going to be harmful. ‘Now it seems to m- there~s SOE

evidence ISO believe that tkre was a higher radiation in the

past than there is today and that therefore itrs entirely

possible that tire is an c@tZmumradlatim for so- spscies

or rsaybefor nnny s~cies and that we ahouldnlt assume that

every radiatlm is bad. It seeae to m tha~,Iaumnls temporary

answer supports this pceition, that it may be that salmon,
...
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maybe other fish, and maybe othsr ap9cies are benefited by

an appropriate radiation and Just wanted to U that hazardOL?S

statemmt. I know itIs contrary to official position but Ilm

con- to official position.

WARREN: Itw been looking into this, as You know,

with SOMC izrt8reatof lata and I~m not wilj.ingto say that

radiation is universallyharmful because we have a continuous

background of naturally occurring radiation and cosmic

radiatlon, and the formar could have been considerablyhigher

in the past, but I dontt think Ilm in any position to go any

further in that discussion. But I pofit to lauren~s experiment

as being significant in this d~ction.

FFJ3MONT-SMITH:Yes.

DONALDSON: I cringed just a little bit, Dr. \iarren,

when you talked about small in numbers, because 11ve made the

grandioSe st~tement that this Is probably the biggest nuueri-

cal experlnent tha1s teen carried on radiation studies Iiit’n

vertebrateanirals, not with Drosophila or Seething like

that we normally use in excess of 100,OOO exposed and 100,000
StaffO(dWi%ifM
ooE/ucLA h%’
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controls, raking 200,000 anirals in each exprirent. ‘1hen

we have to carry an~ther populationalong. So we always have

reserve stocks. .S0even---

UARREN: The salmon gives a ~rcentage of return,

as you indicated.

DoNALl)SON: Yes. Even If we get a 1 per cent return,

we have somswhere between--never less than 2, but 2 to 5 or as

- as 6000 salmon coming.mck in the Univeraltypond that

is just sl~tly lar~r than this room. When you @ve ttit

great number of these adult keaata, ths average weight last

fall waa $.6 -a, coming to a tiny plaoe like thig in a

tuo-week illteS’V81,YOU

P@l=l ~t=lal, but

msasurensmta‘to unke.

hava a tre~ndcxus maa of at least

You alao have a f%ntaablc number of:

Soycu~se stick proble& get aatronomf.ca

This population would prrxiuceat least ‘jmillion offspring

each year. So with 5 million Offsgring to evaluate and rollow

through step by step all through theIr 5ncubatIon period,

determine t~ n-r of snomalies, de~~e the r~~a of

groWfAl,individual Varlatiom between lots of so- thousand or

1200 iota, you need mor%9than a computer, you need a bunch

M’ t~~d IrKmkeya, aa - saw In t- rum.

FREMONT-SMITH: How large a staff do tkey provide

for you to h)lp you with this?

last week

DO.NALUSON: This was a question that was SSked me

by a group of Russlsn @nettcista .

FREMor?r-sMITH:Itm asking it now.

DONALDSON: Ask John .

FR.EMONT-SMITH:Letls get it on the recoti. How

large a staff? ‘l?heylvebeen supporting it for 24 wars, but

how large a staff do you have?

WOLFE: Xt depends upon the season of the year. When

those fish are coming back, he’s got 25 or 30 guys out there

catching them out of the pond aI?dgoing through all these
‘taffOfd&arren
~ovllc~ (@
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ablutions that they go thro;gh.

AYRES: What do you do after?

WOL~E: During the off-season1 donft kno~ how many

people there are.

FREMONI’-SMITH:what Ilm trying to bring out, does

he have enough staff to do the Job?

WOI#E: Nob&y ever has enough staff.

FREMONl!-S~H : -Okay● I just wanted to bring i.t

out. Be hasn’t got enouf@ staff.

DONALDSON: This ia one of tlm tricks that one learns

teing a ao.hooltaaoher,Doctor.Freummt-9mith. Tls f’ish usually

c- kz!twsenAugust and 9eptember. Tlx3school doesnlt start
:.

until the 25th day of 9eptamber. SO tlm ret~ runs the 25th

day of Se@em&r. This gwu’ it was t- 26th~ but itls close

-.r enough. Tbn S have tb 25 or 50 students Who can help ue.

WARRBN: He orders th fish to return on that date!

[Xaughterl

FREMO~-S141TH: I think you ought to go the Unlver.

51* to start on that.

DONALDSON: The fish norrmlly go to the sea during

J&, -ybe aa la- as August, but that’s inconvenientbecause

school leti out in J-. So let~s have them go the sea the

first day of’May and we111 speed them up and get them out the

ffit day of’my.

their examinations

WARREN:

his tiresschedule.

~n the students have time to prepare for

and everything goes along nicely.

It WaS very CUtS Of him to

FREMONT-SMITH:

to get it on the record.

he1P.

Forgive my remarka.

Maybe he could have

turn natu”ieto

I just wanted

a little more

EISENfj~: What is the radiation patterc? I don~t

know if you gave that. If you did give it, I missed it. what

dose to you give them over what period of time?StaffwdWarren
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DONAL12SC:I: The dose k.as ‘teeni.:; :ezsing j-~~r b-~

year. we started out at .5 r ~er day; wee? to 1 r @r day,

then ta_2, now 2.5, a~clthis year weIre gclng u-p.to5 r Fer

day.

‘EISENB’UZ): For how many days does this go on”?

DONALDSON : Approximately 100 days. During the

entire incubation period. This is one advantage of this sort

of experi~nt. You have a built-in food supply and you can

put them in a chamker and expose them to your cobalt-60

source, expose them for thti 100 days. At the end of 100

days they are ready to start to feed and th3n you start to

take them out. ?.3u%at the end of that 100 days theyfre going

through their entire embryologicalfield. TheyIm fully ~orued.

BRUES : ThereIS some evidence ap~aring now that the

earthls xmgnetic field flOP over every so often which lets

in little meteorites and cosmic radiation. I believe the last

time that this waa supposed to have F@ppened coincides more or

leSS with the tl.uewhen man first ap~ared on earth. That is

rather speculative, of c owe .

FREMONT-SM~: Do khe salmon get bigger at the

same ti~, too! [IaUghter] Go ahead. I didn’t mean to

interrupt you.

BWIES: No. This is the whole

WARREN: He has indicated that

story.

ti-.ereare ~riods of

bursts of irradiationvihichdo affect this at different tires

due to the shift. Lauren ocght to also te:l you that he has

rm?nstudy all of the abnormaliti&s that ca~ be produced in

these fish with irradiationand there’s a csrtain mor?al~ty

from this, tispendingupon the dose rate. :-OUget all of tke

abnormalitie~ tkzt have been ascribsd to t?.!-s’’-%thersFecLes

and the large lethab are Included in this llst. But at this

dose rate your abnarxalitiesantiy~ur letk”.1effects zre pretty

low, arenlt they?
Staftc!’c4. -1
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DONALDSON : ??.ereIS no significantdifference

the nunker of anomalies between’tke irradiatedand expos

at the leve1s aa far as we have gone.

FF.EMONT-SMITH: No increase?

DONALDSON: No significant increase one way or

other.

TAYLOR: What is the LD-50 dcse for a salmon?

IXX’LALDSON: An acute dose is between h50 and 5

TAYLOR: You‘1’egivlngthem about 500 r, arenlt

DONAIJL90N: Chronic exposure.

WARREN : Dally .

CONALCSON: We111 give 500

AYRES: That!s a tim when

rather rapid, though.

DONALDSON: Thatls right.

r this year.

cell ‘reproductioni

WAP.JIEN: At their rate of maximum growth and c

Presumablythl.eshould be the moat sensitive perhd, sho

j-t?

FREMGNT-SMITH: The moat vulnerable

AYRES: On the oth%r -d, recovery

rapid;

TAYLOR: Why don~t they all die, is

period.

can ke mor

what I~m as

IANGHAM : Itts the dose range. Therels a lot

dtiference in givtig a dose In five mtiutes and over a h~

days.

TAYLOR: IA it a factor of 2?

DUNHAM: Your monkeys all had lethal doses, as

showed yesterday.

LANGHAM: Yes. And the prompt lethal dose ol?t

monkeys is about 550 r.

FREV1ONT-SMITH: Please, gentleu.en,donrt have a

private conversationbecawe it rakes it impossible, Sta
DO

UH’ON: I thix>:a smil.larexperir.enthas teen i
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t~~ ~*.~ge. I think I seem to rec211 that Russell could

detect defects M mice e:<poaedto dose levels of 25 r In t~.e

embryonic ~riod whereaa if tkey ad~fite~d so~thing lixe

7 r a dzy continuously given over a 24-houz ~ericd without

embryogenesis, they observed no effects, due presumably to the

lower dose rate.

DONALDSON: I think if there’s an real unusual thing

about this experi~nt we seem to have drtited into, U that

the total response~.tQbe functional, that is, they must

memorize their migatoxyy@ttern out to the sea, and mmorlze

their migatory gattern coming back, and this requires an

extw~ly astute sequence of mental gymna9tLc3. They must

compete in a very competitiveenvironmmt in:thesea. They

must survive and reproduce and continue on,

well now, wha% ~‘ the effects of 20th or the 30th

generation? Well, Ilm never going to live long enough to know

because It takee us about four years to do an experiment, one

cycle and the subsequent cycles, but we are in the F-3 of sores

of t- groups now and we111 continua to grind

as our emrgies hold out.

FREMoNT-SKCTH: Do you want to tell

fascinating story about the olfactionand how

their way?

along aa long

us briefly that

they do find

DONALDSON: I keep watching the clock.

FREMO~-S~H: It~s so exciting I think we ought

to just

Gorb-

get a flavcr of it.

DONALDSON: This is the work of I)r.Gorbman. Dr.

is the Sam? chap that worked on the iodine uptake.

IE has been doing memory pattern responses by taking the

salmon at the return and immobilizingthem, lifting the skull

case off, putting probes in the olfactory l~bes and tken

dropping water on the olfactory nerves steg by step down the

environment.
shffordWarren
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FREPiCNT-SMITH:Down the river.

DONALDSON: Yes, down the river

some other place or tap water and getting

or up the river

the input direc

in m?asuring their m?mory response for this particularen

ment’or stimulus.

FREMoNT-SMITH: The electrical activity to the

vironmental water.

L)ONALDSON: Yes--- -

AYREs: Is it an encephalogremtechnlque?

DONALDSON : Yea.

water on and on, and they are even so senaitLve that you

move up above for 100 yards on up the watershed where the

haven‘t experienced it and thereIS

TAYL.oR: What happens if

water and gives thsm upatr8am water

soun mixed stream water?

no response.

he takes them out of t

and downstream water a

DoNAm : This can & done.

FR.ElmNr-sNsTH: It makes them very angry!

AYRBS: It Confuses the hsll out of them! [Iiw

DONA13NON: May we come back to the subject at

for the moment and befDre leaving this envi.ronm?ntalarea

t-t m 1= been taming about in the mid-wcific, I thti

@m&me that we Include a woti or two about the change in

lati.onahiwwith Japan since 1954 and how these environme

problenn we= handled on a bit different basis.

In the 1958 series, we obtained p rmission from

Divtiion of Biiilogyand Yedicine, Ix. Wolfe and Dr. Dunha

to do a sort of undercover operation. This undercover oF

tion was to contact one of our good friends in Japan, oce

the leaders in the SHL?Z<OI’SUfi!aruexpedition that caused

StaffordWarr
DOE/ucLA
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much problem in the 1954 era. One of the chaps Zgreed t

collect and evaluate sample of tuna fish tlmt were caugh

by

us

we

the rapanese fleet. M collected some 2000 samples,

halfot the samples; he kept half of ‘thesamples and

made oui evaluations, they me theirs and we com~red

But he couldnlt get his published 5n Japan, but that did

necessarily matter. There were available these data in

But since they were not the sort of exciting things that

make a good news story, they are part of the scientific

but are not a part of the popular record.

In 1$X54,during the high altltie tests at Chr

Island, this program waa again repeated and.Dr. Carl Bet

again cone cted t- samples and sent them to;us. But un
$

soua very real pressures on tm part of the hysteria-mi

group in Japan there was floated an expedition to e=luat

Tadiation hazard by a group of reliable acientists, The

was equip~d and sent out and v&3were advised and we met

ti Honolulu in J- of.19@+ and had long conversation w

them ae to what we had found in th? Factiicand, most im

I think, for this record at’lea$t, we more or less held

hand during this o~ratlon, because, to say it very fran

they did not ex@ct to return homa. T’hsywere perfectly

tig to give their life to the cause, many Of them. This

particularly tm ---

FREMONT-SMITH: They expected to be

blast?

DONALDSON: They ex~cted to be, at

killed by

least atth

minimum, extremely affected by radiation fallout.

EISENBUD: What year was this?

DONALDSON: 1962. It seem+ fantastic again or

credible,to use a much used word, but tb,eyhad ttiemost

elaborate alr-conditionirgsystemIlve ever seen. EveFy

hole was plugged. They had long filters installed. The
s~;::”y;”
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was equipped go th:~tit could Le o~rated entirel;,w%th

anyone being on dec’&;almost a periscopicpeekhole znd t

wanted -fromUS assurance that they could go izto the are

possibly survive, but how would they best orient it. “

we just c~ns back from down there. Wetve been travelin

around.”

“Wtire were you?”

“Right at this point; that point, that point.

“But your health is good.”

“Sure our health ie good. Why Shouldntt it be

“Well,the ship left Honolulu; they @e thei

stations, tlmy wsnt

~iViSiOII of Biology

Gordon Dunning over

hocu?and we arranged again through t

and !+ledlc~ and the CommiasioIIsent

to chair the m?etings where we brou

all these data together, their data, our data, and we po

our resources. We did a correlationstudy even eventua

and found that we had si.gnifl.cantlythe sarus--it was sig

cant--~lve forgotten the exact degree, but at least it w

significant that the results that they had and our resul

in ag~usmt.

FRE?RM?T-SMITH: Were they awfully surprised to

back alive?

DONALDSON: They wene tmsmendouslypleased, I

to live.

I)UIWAM : You Said they were very sophisticate

knowledgeablescientists.

Lx3NALDSON: They were very sophisticated,know

able scientists. I qualify this to say that it was the

on the ship plus these chaps. But the precautions that

had and the facilities that they had were so completely

of

we

keeping with anything that we had available to us or

had ever seen azkually.

EISENB~ : HOW close In did they go? s~ffo
DOV
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D3?i.lLOSOII: The excluslon area was 205 riles .

they were close.

EISENBUll: TfieShunkotsu Maru caze that close

199 and they di.dn‘t seem to be too concernedabotiItalt

was int.eresting, you -y have notIced in The Saturday Ev

Post picture that shows m? on the deck of the ship, tha

the only one that dicjnIt have a mask and the Japanese ac

me of being a llttle too cavaller about radioactivity.

thought I really ought to take care of myself.

DmMs You mm tistanding! [laughter]

EzSENBun: Tksm wae nothing.I Could do about

didnlt bring any along and ttiy didnlt have any for IUS

ccmmrlsoN: Itm about at the punch:1- Of mY
!

I hop . But at the conclusion of the metlnga there waa

15 --” a pmg~ announceumt and the placed swarusd with newspa
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people; it just literally swarm?d. They had television

cameras, newspapar photograpk+sm. The place just buzze

prepared st.ateu8ntwaa Hed to the newspa~r people sa

‘chatwe were in Con@e* agreem?nt and that the levels o

radiatlon were such-andduch and such~nd -such. And yOU

tive seen tm expmasicm on these n9n. “But there are

great amounta,” t-y would say. “No. These are the fin

of the jotit report.” AIM we SearChSd tti paprs tti ne

and about an Inoh and a half appsared and I donrt think

of the footage was used on television.

BRVES: Euren, should we Set up the projecto

wanted to show a pictu~ before lunch.

DoNALDSON: Yes.

CONARD: I had one final statement I wanted t

rake. In regard to the Rongelap body burden situation,

turns out that none of these isotops exceeded ~ to 10 p

cent of the MPC in the people. The

higher values for the strontium-90,

children had slight

to 20 per cent in so

3UIILI”L?k
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cases. But it was esti.~a’tedthat tk.etotal bQdy dcse fro

all of these internally deposited isoto.es only azounted

SeVeraLhmred u~iroengtens pr year and, as you know,

MPC levels are based on pacet’ti limits and are very co

servative-witha safety factor of about 10 which is usua

cranked h. So in the aftermath of a nuclear war It wou

seem ta m that this Marshalleseexperience dces tend to

dicate that one can live In a contaminatedarea without

much radhtton hazard.

FREM)~ -SMITH: WLth that degmee Of ConfXXniIIatl~.

CONARD: Yes. But even eXtZ33polatlngback to

a~~tS, judging by t~ a~ller doeage thSyI’eCelVed,It

seem that it would be a *LKu31 hazati. ;

R(2QT: You =an If you hadhtt moved them off a
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CONARD : I would say that it probably would.

think t~t I want to Stick my neck out that far becauee

really haven!t calibratedwhat ttsstotal dose would be M

had mnsimd on tti Island contlnuouely,but certainly i

nOt anywlmre near In tim range of the acute ~diate ha

RO(XC: You mean thatIS a good shelter hypothes

then If you can get th?m all under shelter while the act

fallout waa taking place? They could etirge the next da

without perhape danger?

CONARD: I wouldngt say the next day.

AYRES: That1s a standard self-defeEse notion

You Shelter for a couple of weeks and during that time t

drop9 by a factor of 100 and then you~re probably all ri

ROOT: Yes.

CONARD: Most of the radioiodtie by that the

decayed.

EISENBUD: I would

[Off the record1

like this off the record.

Skart~;~wa{ft
DoElucLA
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1954 and

Russians

to Japan

.

.FH3?oI+T-SNITH: Eack on the record.

EIS.Kmm : Things had quieted down in the suu

then I guess we forgot to ~ntion yesterday tha

started a test in Septemberand the fallout lev

Ws’eactually heavier in September than they had

during the perlcd when we were testing the previous spri

But things had quieted down any way, which lead many of u

believe that the co~otion in Japan in that time was at

im part motivated by Communist pro~gandd,sts.

Well, one of t- things that @ppsned in the ea

fall, particularly X think motivated in part by the RuS8

test, was that the Japanese dectded that they dtin‘t get

most out of the visits that soresof us had tide the prev

spring and they wanted to have a radiobiolo~ con.fex’en

the y invited ths Atomic ~rgy Conference to “And a Broup

and about a dozen of us went over In Nove~r of 1964 and

with our counterpatia in Japn and had two weeks of very

while discussion with them.

Intenestingly and apropoa of the reum-ks I tie

YedZ?I’daYabout the schism b Japanses ~di.c- there, th

were no Ja@mse phyaic~ b t~fi delegation and we we

discreetly a8ked not tO include any in ours so that they

wouldnit have to pick or choose &tween TSUZUU and his o

ents, So the conference included geneticists, physicist

biologists of various kinds but we never did get to see t

physicians afterwatis, of course. m is very Interest

But out of that conferencewe saw some Japanes

in which the~r SHUNKOTSIJWRIJ expsd ttlon, I think--was it

May of 1954--I think it was right in the middle of the te

wasntt it, ~u~n?

DoNAmSON: Yes.

EISENaT.: Do you rememker the date of the SHUN

PP.RUex~dition? Stafio7d‘Warre
DOQUCU
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Doruuso!i : I:ay 24tn they left.

EISENBUD: They sziled into the ea.uato~lslcur

just we_stof Bikini and took profile masurem?nts which

ated that about 2,00,000curies a day was drifting out o

lagoOn into the equatorial current. This ia while the o

tests were going on, This inforuxationwas given to me h

little packet which wasntt discussed very much and I rea

on the way back and I got.in~~restedin it and as a resu

that and the fact that it waa a simple extrapolate@ to

that this device would go into the Kuroshiro Current in

PhiliPPir@sand then Wad north to the Japanese coast, i

seered prudent to get out and get some msasu~~nts, and

was done ttiou@ an operation control which was carried.

Jointly between ths!Coast Guard and Dr. Donaldsonsslabo

and ours ati that took place at I believe in March, abou

year after the 1954 event.

BONALDSON: 1955.

EISENBUO: And gave som very good data on th

distribution of radioactivityin th Western pacific as

result of that test.

FREMoNT-SMITH: Was it appreciable?

EISENBUO: ws. The I’adloactlvity waa detact

everywhere that the ex~dition went. It started from--w

essential~ from the Marshall Islands and proceeded west

Guam and t-n north in the Kuroahiro Current ‘coJapan, w

they put In and exchanged data with the Japanese and the

I recall, Iauren, you correct rce--Ilmjust reconstructt

this--they cam back in the Alaska Current and went down

West Coast of the United States and completed a cruise o

three and a half or four months during which time they a

ly followed the current all the way around.

FREMONT-WITH: Were the fish gefiting this and

cumulating it? Stafford Warre
mwcu
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EISE’lJ5Tm: -~~~, ‘DUk~erY, very span amtintis. J.lso

we obviously said it was high enough to be interestingbut

low enough so that we didn% really have to viorr’yabout it.

ERUES: Do You want to say anything before the pic-

ture is tuned on, Lauren?

rONALl)SON: No.

ERws : Iet it be turned on then.

in ten tiutes instead of .25.u@utea and we

Lunch will be had

can continue with

our discussion M anyone has anything to discuss until twelve

oiclock , and wetll show the picture later in the day. Every.

one run out of talk?

LKIBSON: “ I would like to ask Lauren Donaldson a

question. Ferlmps it!s not too well phr=ed:and @r@Pe t~
:

question is too large. But extrapolatingfrom the experiences

that youtve had over the yeare with your ecological studies,

what ktid of situation would you vtiualtie, letiS say, in the

western part or region, the Washington.msgionof the United

Mates M a i3izablenumber of nuclear devices were explcded?

Ifm tMnkizag of the aquatic anizals, the river smteti, the

temstrial, and so forth. Itts a fuzzy question. I dontt

-’an an ovexwhelmlngnunber, but choose your number.

I)oNAmoN : One could approach this with 180 degree

differences either way. If one wanted to chocse for the mou?mt,

say for the sake of arg~nt, we would have to go back to our

original co~nt that In water you are dealing with a thRe-

dimenai.onalaspect. You deal imued=tely with fractionate of

nucleides. Then you have selective concentrationof nucleties

and they are selectively pic~oztby different sections of the

biota. In vertebratesas a group teing different almost than

vertebrates, you have the food chain series. LihichStap of

the food chain is o~e interested in fish, the herbivores bei.rig

specific than the carnivores? So to make a blank state-

there would nat be an effect, there would be an effect,

Starromkwiir~dn ,
oomJclA ~’
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would be almost Fidiculou3 . The qualificatior5yi~tild have

to be so nmerous that I th~qk one could almost v:ithout

qUt39t1011 say that a device h the area over a city or away

from the imdiate contact with the water, there would not

much concern. A few minutes, a few hours, at Eost, and it

be

would be of

some of the

hand, if it

water, this

little concern. It would be an academic problem,

ones Wetve been talking about today. on the other

were in a harbor and under the water or in the

would introducea whole new series of parameters

because of entrapment of materials and the inmdQte avail-

abi.1.Ltyof both fission prcducte and ncXfiS510n prdUCtS and

induced radiation to liv~ things.

CONARD: Did you say that over land It would not ke

of conseqwnme?

DONALDSON: It would be of little consequence.

CONARD: I donlt see whyya wouldn%a=a b~fallout

problem with the fireball if it was close enough to the sur-

faa to d~w up ad incineratetreuz?ndouaquantitiesof earth

into the cloud.

DONALDSON: Ilm~~u~ -t.
,,’

ROOT: A high buz’Ut,you see.

DONALDSON: I!m ass- a high burst in Con=Ct.

DUNHAM: I would like Dr. Uolfe to comment on thti

question because I think I know what Warren is driving at and

that is that the earth is so different on the atoll than that

of the State of ‘Washingtonin terms of radiosensittvity with

the tremendous amount of pine forests that mayte there would

be a difference.

WOuE : I would think h the contierousforests of

the Northwest that there would be widespr’eaddamage in the

areas of heavy fallout, damage to the extent that the forests

might be totally killed in areas. I donlt know whether I1m

ta?-kingto your question or I?ot. This 1s ore i!n?ortantti’ning
Stal(uI’GVVhi(ull
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~weknow of dif<erential sensitivity, tM.t ccr.ii’ers are

sensitive and it ‘WOU12take z lot less rzilizkionto kill

the forests in the ?[orthwestthan it would to tZ’Kethem out

in the .Appalachians. In the Appalachians I thiti raybe fire

would be the sole killer except in the pine regions to the

southeast and along the coast. In the Northwest you have both

radiation and fir’sand in the confierous forests most of them

can be rather dia~trou~ ixiar?as of high radiation. I kIIOW

that the= have been those who speak lightly as fire as a

factor in nuclear war, but I noticed in this l-t fi.s’e,t-

fi-s. in the Northwest, that you had available manpower and

you couldn’t do anything about them until they had run ttiti

course. In a time of nuclear war you

and you won~t have any equipumt. So

-; at Ion would cause coneIderable datis

wa !t have any manpower.

I thd fire and radi-

in the Northwest over

the land.

DONALDSON: This Q

a question IUca@ne one would

the sort of

expect from

fractionationof

baaically an aquatic

biologlat as contrasted to a terrestrialecologist. Xmmediate-

ly my interpretationwas “We11, the only things that are ~m-

portant in this world are those that are assoclated directly

with the watar, watur mass, this being

to so= of It, say, we had yesterday:

area wan cmtatited? The Sam? thing

the ocean. Th6n, back

wmt would you do if the

that we were doing at

Rangelap in the early days. We would run on, sure, grab a

sample, and then get out and stand in the water up to our necks

until soueone caue to pick us up. Sometitis that was a long

time, quite a wait, but this is just to emphasize the difference

between the two environusnts,thst is, where you have a point

source as a three-diuensional. There IsnIt any reason to assu=

that per area originallythere wasn)t just such fallout on

Rongelap lagoon 2s there was on tiheland area. But if yOU

spread it, plus the shielding, you have just c?:fferent p?o’oler~.

s~~~o{d ‘Warre,n
,.FJ.~~ 6:



1 Youtre dealing in anothez tidia.

2 ROOT: Do I understandthat you are referrtigto

3 particulate fallout matter in khe water ~ih~ch gces into the
—

4 focal chain and I)re l.lolfeis referring to radiation? So that

5 high burst, your high burst would not be 30 effective on the

6 water but youlre referring directly to radiationand not the

7 fallout, arenlt you?

8 WOLFE: Ilm talklng about the radiation that gets

9 there, nhetmr ItIs.from fallout or any other source.

10 ROOT: Yes. I uean you would get it in a high

11 burst whereas you would not get It on the water. A high burst

12 wouldnrt be so damaging because tmre wouldnlt te anything to

13 COMS down.
‘1

14 WOIFE: I donlt think it would. But this illustmtes

15 ‘-’ a question that has been put to the Division‘bythe Joint-,.

16 committee. They Want to kIIOW ShlCe we ‘I’S conducttigI=diStiOn

17 studies at Oak Ridge and Brockhaven,why do we have to do them

18 at the best site, for example? And the problem I think is

19 answx9d In part here with tls Rongelap study, that neither

20 Oak Ridge nor BrockhSVSn or Arg- or snybody else could have

21 predicted aceuratdly or could have dticovered the t~oid

22 cliffIcultlas that Bob Conard haa reported on. And Youtve got

23 to go where tw action is.

24 ROOT: Sun?.

25 WOLFE: And I donIt know how I can put it In language

26 to you, but I donlt know whether we could put It on paper for

27 the Jotit Committee, Chuck. We mtis your fine hand there.

~8 DUNHAM: The Atomit Bomb Casualty Commission is

29 always being snipd at in top quarters that I think we go

30 where the action was--1~11 change your word immediately--it IS

31 awfully good.

32 WOLFE: We !ve got a different environment; it in-

33 volves different biota and dif?erent meteorology and diffe=ct

>Ialrcicv~et,~ll
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clirat-es and dif?erent relationshipsaltoe-ther. That just is

the way ecology is. It involves geograptiJ.

at least

what YOU

TAYLoR: ArenIt there two very significantdifferences

between the exposures at Bikini and Hiroshina and

d6 at Oak Ridge and at Brookhaven? That is the clo9e-

in dose rate Phenom?na..arenot producible on a large scale.

You canlt Irradiatea group of trees in a very short time.

WOLF-E: we do hssrea -ceslumsource in a forest at

Brookhaven.

TAYIAR: YeS, but s- of tb irradiatlomare in

milliseconds,as I uIIder8tandit. ‘Tbsdcae rate phenouma---

=actor.
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mreball

HN :

TAYLOR:

UFTCm?:

TAYLOR:

Som of

one can tend to aimulate this with a fast,<
.f
‘.

A= theue ecologkoal studLes?

Yea. From the tower.

Then let - uentlon what =Y not ke a dif-

tlm sl.gnifi.canteffects, at least in the

L91ands we= due to fallout, literally to fallout,

to ~rlal falllag on tlm community that is being irradIated

and tlmt hae at le~t two effecix that are different from what

you get with a gamnn source. - la chemistry is involved,

blochmletry, and t- ot~r is them are thinge like beta

burne which are not produced with a cesium source.

Now, in connectionwith this last thing I have

heard many people say that deciduou9 forestsare relatively

radiation resIstant. Is It really clear that they are also

resistant to keta and alpha activity distributed on the sur-

face of the soil trickling down through the trees, particularly

in the wintertime, because the state of ecological complexity

right near the surface is considerableand it would appsar to

me that you don~t produce a lot of effects by irradiatingto

very high dose levels the first few millimeters of the soil.

WOllE: You just kill everything at very high levels.
~~rlo(aW&l*w.I
Waucti 45-- --
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TAYLO?,: Yes. The question is will that kill the

UOLFFE: Ceciduous tree9?

TAYLOR: Yes.

k{OLFE: No.

TAYLCR: You say all of the transfer between bat.

fungi and nematcdes and all these things that go

upper foot are not effected by t~.fires?

WOLFE: I would doubt it.

~: I’mgoi.ngtoadjournt* @etlng Porlunch -

the mnagem3nt haa offered to have it early for u9.

We will convene then at one-thirty instead of one

fotiy-five● I will aak you and Dr. Langham to get to~th?r
,

and decide which is the meet appropriatetirm to show the

film, ass-g we can get it turned around.

We stand adJourned.

[Adjourned at twelve 01clock noon.]

Stafford Warren
DOEIUCLA 66


