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INTERVIEW WITE LOREN DONALDSON - SYNOPEIS
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Start up

- Last paper - just recently - many thousands of fish later

- Convincing others of need for long term studies

- Evolution of concepts of special strains, et;
Applied.genetics

- Lab experiment vs total ecosystem - thinking of Columbia River

as a system was new

- His book on fish culture

- Continuity of his group - since 1943!

- DNezl Hines' second book - this on Donaldson's life

- Rat population on Engebi Island

- Resistance of Chinook population to radiation - "eguivalent of

7200 reactors”

-~ Sensitivity of ecosystems

- Buffering capacity of the sea

- 2 reserveoir of iodine

- Waterfowl work on Columbia

- Ducks on ﬁoﬁds that were contaminated

- Staffcrd Warren - support from him on ecological work

- Ecosystem vs laboratory research

- His role in Japan - gathering tuna, etc, after Bravo shot

- Mercury story - sea water contamination

Orange peelings - chelation

Alsc vitamin C

- His experience at NTS - driving a truck!
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Ponaldson - page 2

Expectations from KTE work

More on experiences there - Kermit Larson
Hanford - role of Parker and Xornberg

Frank Lowman and Puerto Rico

More Pacific - Jchnson Island, Bikini natives
Fern Lake work

Neoplasms in plants - no relation to radiation
Re/Behavioral studies in animals

The "homing" of salmon and trout

See Bill Shell for NRDL reports
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INTEEVIEW WITH DR. LORAN DONALDSON Mav 31, 1679
University &f Washington Seattle, Washington
College of Ficheries

STANNARD : ' We just started to talk a bit about the criteria

- for deciding on when a radicbioclegical effect had or hadn't happened.
DORALDSON : I don'r know how vou wish this conversation to go

but since we just came from the pond where thev were working. Of

course we had to develop some facilitf like that. We had

to develop stocks of salmon that we could have under our control.

Once we got the facility, got the stock, developed them, then we were

ready to do camplete life cycle for several generations. Radiatiﬁn

exposure, Telease, send them to sea,and then recapture them backi

From that initial plan (actually it was an extremely eéotistical statement to
c2ll it 2 plan) in 1943, we labored away until the terminal paper waé published
this last year. That involves thousands, hundreds of thousands of fish.
STANNARD : Do you have a copy of ir or & reference?

DONALDSON: Well, I have copies of the references. I'11 give you the
references if you wish. [Same discussion of plans for book amitted, N.S.l
SfﬁNNARD: ‘ I had a series of specific questions that have

come élong...

DONALDSON: I have those right here.

ST%NNARD: let's reminisce just a little bit first. My impression

from reading Proving Ground and from many of the things vou've szid

is that you had constantly to convince people both in the universitcy

and in the Manhattan District, then larer on in AECJof the need to
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do long—term studies. They always wanted to sign off and say, "I think

we know enough now, We'd better quit,” Is that right?
DONALDSON: Well, I think we came alomrg in a difficult period
- of time, really ahead of the envirommental era when pecple
began to look &t the whole ecosvstem as a unit,if you wish,or
iook at whole life cveles. Yoﬁ remember the state of the art in
research was do a single experiment and then publish a paper on
it. Run quick and £ind out what the LD-50's were, do a quick nutrition study,
some of them take six weeks or six months, and you kmow all there was
to know about the subject! 'Ihé actual development of strains of fish took
years. &applied genetics was really just in its ;.nfanc:y about then.
We didn't have the broad=-breasted turkey, and we didn’t have Donaldsen
trout and salmon and what not. Those concepts were just evolving.
That is, the manipularion of 2 population. We didn't have pecple
who were thinking outside of laboratories. They weren't thinking
in terms of total systems. When we came along and began to talk about
:ﬁe Columbiz River as a unit and note impact on the whole river. That
was revoluticnar};. of cm;rse, when the testing program started in
the Pacifig, the concept was to go out, shoot a big-firec::acker, run
back home and it was all over with. We were essentially aleone in
i;sisting that, Ne!~ Whar hepvpens this vear, nex:t year, ten vears from
now? I{e really could never get support for that., I guess the principle
blame has to go directly back to AEC or Department of Defense and the
relationship with 4EC. 1 think it was just that timing was bad. I
don't think people purposely were bypassing m:_::ortant things. Ch, there

were a few thet were,
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STANMRRD:  Ahead of time by about 25 years.

DONALDSON: Yes. But in retrospect, people now are coming

along and doing environmental impact statements oD everything

from here to there and back agair in z ridiculous way because

I think much of that information is now available. Tt wasn't
available 35 vears ago. But teo many people now don't read.

They've forgotten how to read.

STANNARD: .Well,ﬁha:'s the reason for my taking on this
writing project in part, not that it's going to make anybody

read. Sometimes I think I'm crazy te take this om,

Did you £ind the outline a.nd the cuestion?

DONALDSON; Yes, they're right here.

STANNARD: I might ask a very general questien f£irst. From
what you've seen of the outline, do you think it's possible for

ane man with a little help,.perhéps a2 lot of help fram many pecple
like you, but with a little help fram instrumentation pecple writing
chapters, to do it. What I wrote was an outline of the book I'd like
toe read. I'm mot sure it's the book 1'm going to be able to write,
especially with an invalid wife and having to pay nursing care
anytime I'm off anvywhere doing these things.

DONALDSON: I guess I'm not the one to answer that. I've not
written a book. I've written parts of books. At the present time I'm
much involved in writing a book on £ish culturé. -it-will

be published by Academic Press as soon as 1 gét some pieces in.

STANNARD: On what?
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DONALDSON: Fish culrture.
STANNARD: I see.
DONRLDSON: But it's to cover problems around the world with partic-

ular emphasis on the cell limits

STANNARD: Well, cne of the reasons I think that DOL and
Battelle are willing te support samebody to do this is that they're finding
Just the thing that you mentioned, that the current generations
coming in have no idea of what's back there in the literature,

wha% is the traditibn and bodw of knowledge that they're building

on, reinventing the wheel.

DONATDSON : I just popped part of the things fram this laboratory
2lone into baxes. That's just a part of it. Here's another

part down here in these boxes. And that's just one small segment

of it.
STANNARD: I'msure.
DONALDSON: I guess the only claim to fame is we've been at it

longer than others. There's been a continuity both in people and
objectivity that's quite unigue in scientific research. All e¢f the

ocriginal people that started with me in 1943 are still all actively

- engaged.
STANNARD: That's astoumding! That's great.
DONALDSON: Isn't 1t? They're active like I, most of them are

retired but they're still plugging along. They show up. Dick Foster
is still ar Hapford and working away. Kelly Bonham is here. He cames

ezrly in the morning for some reason or other., Gets here about 5 o'clock.
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2rt welander is here. 2nd of course Al Sevmour. Frank Lowmnan and
on and on, But these kev people have been plugging aleng for these many vears.
So there's z human resource here that is unusual. With the cother labora-
tories the direction has changed a dozen times. They have changed like
| wiﬁh the weather.

STANNARD: Well, they seem to have also changed their rtesearch

interests, tooc. They have gone away fran what was really pertinent

at the time and gone into molecular biology or bicphysics.

T have as much interest in basic mechanisms as anyone else, but .

there are all kinds of laboratories in the world that can do that. '

I don't see why these specific laboratories should diverge so much.
Rochester is a good example, I think, of a place that's been graduzlly
going away fram what they were really good at and into scmething that's
very interesting, but they're not anv better at it than a hundred other
Jabeoratories in the world.

DONALDSON: There's surely been a sﬁift in 21l1. Mavbe it's more
fun to jump around,but you have to stay pretty much in the generzl
area, & field you can really be comfortable with. The people here,
why, we seem-to be comfortable with the kind of problem that does
bring many different disciplines together. with a closely knit

group. We have to have some people who zre,of course, specialists in
different pieces)bur,in general,they're working in this same overall
environmental ecological area.

STANNARD: I was delighted to find in the back cf Proving Ground

a4 list of the laboratory reports. Before I leave, I'd like to bring it
3 P ) 4

- 00Zb9zZ



up to date,so I'd have azimost a complere list., Maybe Eilwvn
could help me get that together. One of the things I,of course;
wanted tc be sure we discussed was vour perspective. This book
stopped in '64, what in your view has happened since then?
DONALDSON Real Hines has written ancther book you

probably haven't seen.

STANNARD: Oh, I didn't rtealize that.
DONALDSON: It's 2 completely different slant.
STANNARD: This is great. This is a copy I may...? |[Showed me

Hines' other bock: "Fish of Rare Breeding”, N.S.]
DONALDSON:: Yes. Neal could care by, and he'll autograph it for you. \

STANNARD: Oh! Does that pick up the Pacific stdry,or is it

more on the species that you developed?

DONALDSON: Actually it's 2 story of my life.

STANNARD: I see.

DONALDSON: Well, pecple shouldn’t hold others up. Wai: till
they're dead, then write up their biography rather than... Thaﬁ‘s

why I kind of pulled it out back there,

STANNARD: This bock is wvery well written.

DONALDSON: Neal is a master.

STANNARD: If T can write half as well, I'1ll be very pleased.
DONALDSON: He wrote this one really at the request of Smithsonian.

He did sowe things for them. They had Proving Ground and another

thing that he wrote. But people there said that he only did half
the jeb. What about the other half. So he worked away at this for

several vears. Tinally Smithsonian published irt.
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STANNARD: I'm going to have to be verv careful to limit my

self to internal emitters (radicactive materials} and not cet cZi

inte external irradia:ion except as it contributes directly, As

I recall,you first startec in the external fadiation field.

DONALDSON: Torzl effects in almost all instances involved both

the internmal ané external [sources.] Of course, it's one thinc to do a
sweep across an area and measure what the levels are; it's qﬁite

another to put that in canbination with both the ingested, absorbed
context sort of thing. It's hard to conceive of a rat,for example, on
Engebi Island in terms of any one isolated incidenf. Thev're all
involved. A direct study out there is ome I think is tremendously
important. It gets practically no attention because it wasn't done

in the laboratery;,it was dome in the field. W¥ell, they say you couldn't
measute everythinmg. I know, but that's the real world where you have
thése mixed responses., Trom the fact that we never killed a rat on
Engébi:-Island, never exterminated the populatien is in reality & very
impoertant thing,2nd it should be cranked high.iﬁ our discussion. The
fact that it took the eguivalent of 7,200 reactors like the cnes at Banford
to make a measurable change in the genetic pattern of Cninook Salmon is
important. But pedple say, "Oh well, it coulé never happen. Of course
it could mever happen.” But when you have that much radiaticm about both
internal and external, why it gives scme very camforting feelings

to the world we live in. I get so uptight about these people who

start screaming and hollering micro-micro-micro or picocurie is

going to cause genetic damage. I think thev just neglect the evidence.
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STANNARD: What do vou think of the EPA's present trends and attitudes?
DONALDSON: I think thev're insane.
STANNARD : I think I do, too. Somehow we've got to laugh.

Ifm just mot going te be able to avoid a certain awmounty well,

I goup to 1975 in my chapter. EPA was Jjust coming on the scene
then, so I don't have to say much about them. But I don't think

I can steel myself not to say samething to the extent that

these vears and vears and millions of dollars of work are directly
pertinent to the wvery current questions that are not being suitably
utilized.

DONALDSON: I guess if we had the wildest extrapolatioms, those
cf us who've been invblved for 35, 40 vears had all long been dead.
We all would have two-headed monster children or some ridiculous
thing if we believed the rabble rousers of the momeﬁt, the mavbe-maybe
pecple I call them, wmaybe-maybe, if-if. .

STANNARD: 1've made this statement,in a book that we got out
from one of the Rochester toxicitvy conferences which I quess

is my swan song at Rochesterx, "Radioisotop—es in the Aguatic
Emf:u:mne_n " that if there were going to be any unpleasant
surprises for us, it prebably would be in the marine ecology field.
My resgson for that statement was that the merine system is so much
vaster than mos:.terrestrial.systems that the chances of somethiﬁg
important cccurring that was not found are greater.- I'm not so sure
that that's ccfrgct anymore.

DONALDSON: I think we could rezlly discuss thzat from severzl different
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angies. My persomal feeling is that when you talk marine ecology

and particularly mineral uptake, I stop at uptake, You have to

realize that there's & tremendous buffering capacity in the sea

that you don't have on terrestrial areas. This tremendous buffering
capacity, for example strontium, well, look at the gillions of atroms

of ecalcium there are that can dilurte down the strontium uptake. So
it's spread out while enviromments like this terrestrial envirorment
here you practically have zero caleium. Our ;ater has a part per million.
The water you have back at kochester isn't teo much, but the water

I grew up with at central Minnesota had 60; 70 parts per million.

Sc you have these variations. B2But then in the sea vou have tremendous
buffering éapacity. It's hard to conceive. Surely there were
tremendous amounts of say icdine uptake in algae. 3But who knows
.what'iodine doeslin the way of damaging genetic camﬁonents in algae?
On the other hand, if one considers the iodine uptake in human thyroids,
that's something diffevent again because you don't have that great
backlog of iodine that vou do in thg_sea.

STANNARD: Well that's an important point. It nenfions

in he;e some work of Coryell on fission products,bur I couldn't find
much about it. In facr, I'm having a very hard time finding the old
Tecords. Ivery library I've visited so far, "Oh! We...!"
DONALDSON: -"We threw that awav." Yes.

STANNARD : I thcﬁght it would be 2 lot easier than it's turning

out to be. Even in Washington, even in Technical Information Division
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atr Oak Pidoe. A lot of the reports that 1 thought would be very useful aren't
available. Do you remember '&1.‘15 Corvel! report?

DONALDSON: No. I don't remember that reference.

STANNARD:  another question I had was in the early work, Am I

correct in stating that probably the first real ecclogical study,

radioactive or met, was what you started up on the Columbia River

during and befere: the opening of the piles?

DONALDSON: Yes.

STANNARD: : This would be true for lead or zinc or mercury or
anvthing?

DONALDSON: Yes. ‘A complete ecosystem study.

STANNARD: Yes. As I récall there was some work done with water

fowl, too. '

ﬁONAleON:- Ch yes. & good deal. But that came z bit later. That
was triggered By our direct obsefvaticns there once thevy were in operatiom.
I remember the original plans had cooling tanks. That became a tremandous.
aduatic garden. The algal growth in there was beautiful and lush,

and it was nice and warm. In the winter time particularly, here came

all the ducks and sat on these swimming ranks or aleng the river.

There waé a beautiful growth of algae. The ducks ate the algal grcwth;

and of course they picked up concentrations of isotopes, . or

selectively we took some of the isotopes out. So we were concermed.

Their droppings were loocked at znd some of them uefe slaughtered and
locked at. We were so concerned that we thought we becter put a

skimmer in here scome way and tazke this accumulation of algael growch

out and bury it so the ducks couldn't get at it. You have to realize
>
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that everything was going "quick-like." That is, how big a tank did you
need?- Well, we did sane measurement from that stone to that sagebrush., It was
that big. &nd ﬁhey'd start digging. 'well, why didn't you set up a study?”
‘Well, who knew what...? But as soon as we knew what I'm tryinc to

get around to, a5 spon as we knew there was something then It was

possible ar that time to get action, particularly ar Hanford.

The people there were extremely helpful, Herb Parker and going

back Col. Methias, the or&ginal, He was one of the few people who

eculd grasp these things and move. Now there were other people,

well, it 4idn't make any difference. "We're fighting a war. We

haven't got time to monkey around with this monkey business.,"

STANNARD: - I've been surprised at how many times Staff Warren's
.name appeared in here and how much interest-ﬁe took and how far-

sighted he was.

DONALDSON: ' Really, he was the guardiam of cur flanks on

sevérgl sides. His experience with radiation and his position
.within the governmment at that time. But most important was his

persconal interest, SDmething vou referred to. When we had questions

why it was just a case ¢f a phone call. At no time did he ever give

us the run éround, I'm busy, or this sort of thing which se frequently

was the case. I think it was Staff's zssistance that Bikiﬁi studies were -
included at that level. Others were just going to do smme pig studies
cr-a few white wats. What happenéd to the white rats? They satr

ther in the sun and they died of sunstroke. Staff kept saving, "We

have to look at the things that are there." Well, of course,we were
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always pushing frowm behind. What about the native things? Why can't_
we use them? Well, they aren't good laboratory. Well, but they're the
laboratory we're working in, was our insistﬁnce all the time. Then
he would carry the wmessage into the command division.
STANNARD: That brings me back to é problem, questibn that manv
of the pure laboratory scientistslkeep throwing up, even béck when
1 took the job as test director for one of the Plumbbob shots. All
you know is what happened in that particular enwvironment under those
particular circumstances. If you do it in the laberatory you can
control many sets of circumstances, and isn't it much better to imitate
the environment under controlled laborarory conditions rather than
Just get what you have here. Berause you got a Single shot and
then you've gor to get it under other circumstances. And what
applies to Nevadz desert doesn't apply in the Pacifie. You've
Teally got just as much work,if nor more to do, to studv the natursl
.ecosystém. What's ;he rebuttal to that?
DORALDSON: _ My reaction is that if you're studying living things,
living systems>the place to do that is where the living things are
in place. You learn just z fraction ;f a frac:iop'of the to:al.
impact when you go to 2 laboratory. That's a nice comfortable

- place, you can walk in the morning and be g:geted by a secretary
and 2 white lab coat will be handed you and this sort of,thing.
&nd it's kind of dirty and grimey out there often, particularly in
the Pacific studies. Some of the ships we were working on out there

were awful!
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STANNART : They looked it in the pictures.

DONALDSON: Well, thev were awful! That is, put 12 men in &

hold of 2z ship that was about half as big as this and keep them

there for three months. It takes & pretty dedicated operation.

And the isolarien, and the... But the point is that provided our

vhole concept to the ecolegical system.

STANNARD: And without it?

DONALDSON ! Witpout it,you have unrelated pieces. I don't see

any way you could f£ir these lirtle pieces together inre a meaningful
pattern,

STANNARD: Wéll, you've seen the outline of the book. As wyou

can see;I've got a pretty wide subject to cover. I'm nor an ecologist
as -you know,but I'm very intrigued by the subject. My section three
is built around what I'm calling "New Dimension No. 3" brought om

by the faliout problems in general. It seemed to me that any summary
of the radicisotope work dene during those years has to spend a
reasonable amount of time om it. 3But in your perspective, are there
certain areas which you think zre worth special emphésis. What

would you like to read in a general summary?

DONATDSON:: Well, unfortunately, the Bongelap experience is an extremely
valuable laboratory, field laboratory, involving all aspects of living
things. I think to ignore that or even to play down that, as bitter as
that experience was, is to miss the point of what the subject's all about.
We hate to drag those people back in and point to their [mistakes],

but it's [the residuzal activity] there! 2and the
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greatest mistake that the State Department, the Depariment of Defense, and
the AEC made is when thev tried to play down that Bikini March 1, 1954
incident. I knov because I lived throuch that very brutzlly in Japan. It
wasn't until wve began to level directly with the people there that

we had ény semblance of squaring that awav. By levelling I mean

just, "This is what happened, and here are ocur numbers.” I don't
"know if vou're aware of how direct that became because we had

to go outside the regular goverrment procedure, Our procedure

was to get a fund of monev set up te me, and 1 wrote 3 persona} contract
with the some people in the Ministry of Health in J%pan {Dr. Garbata?)

thatr they would ccllect the samples, particularly of tuna fish,for

example. They would collect the samples. They would keep half of them and
send half of them to us. Then we would get together at the end of

oxr measurements. They'd care here or we'd go there. 2and we would have all of
Qaur measurements, and then we would jointly put out stuff, Here vou see
there was no question about the veracaity. 2t the first conference,

Dr. Seymour and Dr. Plumba, who was here at that time, and I

went to :apan;and with Japanese counterparts,we got together. We had

a2ll our data, and we put it togethei. We were in such close agree-

ment; it was bevond belief. The important thing was there were two

m
rt
(o]
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units working on a coummon subject of tremendous public interes:. VWell,
end of the cenference we decided ?e‘d have a press cﬁnference. The
TV's, the newspapers, and feature writers and whatnot all cazme, all
set up. They were going to rezlly blow this ome up big. They got

about thart much play because on about page ten,2 little notice that
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there'd been a joint meeting of scientists from the United States and
Japan discussing problems of radiation in the Pacific,and they

have agreed for the most part in their measurements. That's all it

said.
STANNARD: It wasn't news as long as you acreed.
DONALDSON: It wasn't noticed as long as we levelled with them,

¥ow if we'd gone off and hid our numbers under the téble,therefd been
a tremendous furor. Thev could do the same sort of thing. They
could blow it up to any proportion. Oh, well, the usual statement,
large amounts, horrendous amouﬁts cf radiation. Well, that's become
if you can detect it. I sometimes think they're measuring K-40

and thinking there's horrendous zmounts of radiarion because there

goes a beep once in 2 while on a counter.

STANNARD: F¥ow is this after the furer had calmed down?

DONALDSO&: Yes. Subsequently.

STANNARD: How long after it weas it, about?

DONALDSON: Well, we gor underwzy 1 guess; the event was March 1, during

the summer, and then the following year we began to rezlly get our data.
It took &2 lot of doing on my part personally, Lots of trips.to
Washington to get this agreement through because they just... you know,
the bureazucracy just couldn't see how we could have a personzl rela-
tionship here that would be meaningful.

STANNARD: Is it all right for me to mention this general arrange—
ment publicliy? It's well-known?

DONALDSON ; Sure. No, ir isn't well-known. It isn't well-known
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atr all.

STANNARD: I see. Is it the sort of thing that would be dest

lefr unsaid?

DONALDSON: Well, I den't know the tone fou‘re going to write.

If I were writing a book, I think I would surely emphasize same of the
mublic relations preblems....

STANNAFRD: 1 do intend to.

DONALDSON:  That brought us into our present situation where

1 fhink hysteria rules rather than reason.

STANNARD: In many respects it's hard for a.nyone. who's just

been going zlong teaching students and doing research to understand
what's potten into people, what makes them so irraticnal on whole
subjects.

DONALDSON: I think there are areas that pinpoint this. Going

back to our Japanese experience. Dr. Boss and I went to Japan in the
spring of 1954, and I found a whole nation that was hysterical. The
Imhole nation was absolutely frightened beyond all reason. That has
gradually filtered out into other areas now. BAgain, I think it's because
ithere's been many things blﬁwn up disproporticnately either purposely or
by accident, so they have developed a feeling of the field of radiation that
everything about it is bad. It's beyond belief. The only thing I can
campare it with,more or less directly;is another thing that we've had to
live with. There was a problem associated with the ocean for

vears sbout the mercury level. We set that at z half a part

per million. Well, ahyone who's been working in the seaz,and
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anything about it, knows that noﬁml levels cf mercury exceed half a part per
million. Has fer the last billion vears. There are parts oI the
sea where it's even higher than other parts because of veleanic
activity and the eontriburion that's made from the earth. The Japanese
have these very well pinpointed, They know gbout it. Then we
say half a part per million. Well, that.simply means that all the
older fishes exceed that half part per million level as they
concentrate along the food chain. One has t§ go to great bi¢ pains then to
sai_well, "Nothing is going to happen then." That's a natural
ghencmenon.  Mercury has always been part of the*envi;romnent. .I can geven
make a better case for chlorine in our drinking water supply.
STANNARD : Tes. |
DONATDSON : Sameboly ocught to really be excited. The mercury
situation got so bad here that we had to do semething about it
kefore we could get on with developing cur fisﬁ farm,
I begin to digress for juét 2 moment., I think it's t_.rorth telling
this story beczuse if we were feeding fish,that were going to market,
scrap from the sez that had some mercury and it concentrated
" down to 20%, say,then the mercury then might be transferred
to the fish you're feeding,and you'd have more than a helf a par:
per million. £ that should get out then,of course,you're going
to go to jail if you sclé it or be fined bevond belief. That's
been going on alsc since the creation of the oceans. But
now suddenliv it 5ecomes 2 legal entity that it can’t go on anymore.
Se¢ 1 searched the literature and lots of contacts with my associates

in animal husbandry field. They found that say the milk vou get
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in San Diego from that water shed comes frow alfafa that's grown
in Arizona. There may be a high copper level or other mineral
levels. Well, the regulations would make it so that you couldn't
marker that milk. So what do they deo? Well, they feed the
cattle orange peelings. And it chelates mercury.

Well, that was good encugh for the cows, so maybe it will work

with fish. So I worked with the Surkist people, and they had a good
deal of input into it. But wé set up a program where we'd feed
ground up orange peelings to our fish and it worked beautifully.
It tied up the mercury, so it passed through the fish,

The methyl mércury was eliminated, chelatred and passed out. Okay.
Then we found that in orange peeling there was a high level of
vitamin C, usable vitamin C,and the fish have to have that or they
became arthritic. If a fish becomes arthritic, it chelates the cartilage
in the gill, and they chcke to death,or actually Ive seen their
back broken from vitamin C deficiency. So we accomplished a

good breakthrough there. The vitamin € was avaellable, and it
prevented this arrhritic condition. ’I‘he‘o_ld "apple-a-day"” as a
youngster you See th#t prevents archritis when you're old. Of
course,you can't decument that with people;but we c¢an do it

very nicely with fish, that is, with the cartilage in the gill.and

vhere people get arthritis in other places. Then we found that the

carotenes, those oils that are in the orange peeling are essentizl,
too, and they help fat metabolism. Scre are deposited in, and they
give a nice ceolor te the flesh of the commercial;y raised salmon.
That ups your price, More important, these ofange reelings inpart
2 very delicate flavor. Well, the very delicate flavor you see,

people eat these farm-raised fish that we're raising in our farm

0025935



14
ey

down in Cregom. "Gee, that's z delightful fish! I've never rasted
such nice tasting fish!" But we must not say at anv time that we

fed them orange peeling because that is an item unnatural to the diet of fish,

- and EPA would throw us in jail for doing that under the Pure Food and Drug Act.

5o you use subtexfuge to do things that are naturzl because of the
ridiculous regulations we have. It's a natural food, =z natural

food source,but it's not natural to z fish to eat, sc we mustn't do

it.

STANNARD: Who savs thart?

DONALDSON ; ‘Pure Food and Drug

STANNARD: Yood and Drug.

DONALDSCN: Well, rthese are the things that you don't learn unless

you thimk in total concept of the environment you're working on.

STANNARD: Cne of the things I was interested in when I saw Staff
Warren s&as the fact that in toro...

DONAiDSON: Did you see Staff'recently?

STANNARD: Yes, just'a couple months ago. He seems fine. Coming

in and still doing laborétor_y work. He's gone oif completely fram his

old field. BHe is doing arthritis research in chickens. One of the

thi_ngs 1 asked him was,"Suppose in retrospect for the Manhattan Distrié:t
you had to choose what were your worst problems. Were they chemical hazards
or radiation?” He answered, "Oh, chemical, by all means! We had phosgene.
We had fluorine, this, and that. The chemical hazard. The radiation
hazard wes under good contrel. In terms of the jobs we Haci, the

chemical toxicology was a far worse problem.” 2né samehow I
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den't think that's gotten reallv properly eﬁphasized except for those
that were around. Chemical hazards are every day conmon

things,

DONALDSON : Amen for Staff. I wish he'd get up on the stump and
proclaim it loud and strong.

STANNARD: I wish he would. I'm inclined te say something
about it. T won't quote it withour his permission.

DONALDSON: See all this roundabout talk I've been making the-
last few minutes about mercury.and its maybe-maybe-maybe effects,

A few years ago everybody was screaming mercury. Now

they've sort of forgotten about it. They've got a mew something

to kick around since we've had the Three Mile aécident. That
provided the mavybe peoplé with a wonderful vehicle to make noise.
STANNARD: Well, ro come back to the section three in the

book, I've been z consultant toc the Mevada Applied Ecolegy group

for some little time. How much liaison was'tﬁere between the
‘laboratory here and the Nevada groupf I know there was some.
DONALDSON : Yes. We zcted as, I guess, "informed chore boys"

dowvn there. I went downm on rwn oceasinng, and _¥Xarmit asecioned
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DONALDSON: Thar's unfortuete because there should be many,

many useful things there.

STANNARD: It's not easy to come bvy. The work I was concerned
with was plutonium. I'm net expeeting much in the way of pluteonium
effects there. FBut of course there were effects from the extemrnal
radiation from the shots., Van Romney tells me, which I &idn't know, that
they have a fixed source over,I guess,to the west of Mercury where
they're doing studies samewhat similar to© what Brookhaven was

doing with its fixed source. They bring it up, and they're studying
desert organisms from the standpoint of effects simply to try to
get a handle on relative radiosensitivity, etc.

DONALDSON: Is that comparable to what they had in Puerto Rico

in the rain forest there and the Brockhaven, that environment ?

STANNARD: Tes.
 DONALDSON: I didn't know about the desert one. That must be fairly recenrt.
STANNARD: -  For ome thing, as vou know,UCLA has a lot to-do with it.

4 man named Kermit Larson tromped around out there and gathered specimens

of soil.

DONALDSON: | Kermit's here in towm.

STANNARD: Is he here?

DONRALDSON: Yes.

STANNARD: I see. Well, you probably know z lot moere about what

the status is. But the information always leaves me with the feeling
that they found out a lot azbout where isotopes went and what not, but

they just never got much on effects 25 such ar low levels/that the

0025938



3

[

.samples are not sufficient. Quite unlike the aguatic studies that the
Epplied Fisheries lLaboratory had to do with. Sure,they had same things

they can say; but on the envirommental effects side, they're really very
weak. It's hard to document anything really having happened. But it's hard

to say nothing did happen.

DONATDSON: Well,chat's 2 tragedy because that's equally important.
_ STANNARD: I think it is. What worries me so, Loran, is that
I may be missing important things. I've been speaking of my problem

in getting to the real literature. There may be things that are

well known that I'm just not finding. And yer having been a consultant
to them I've read their stuff pretty thoroughly in the past. And it
looks as though Kermit is the only one that had much interest, he. ad
Staff Warren.

DONALDSON: That is Kermit's perseonality., That is, he wanted to
be General lLarson. He didn't tzke advantage of the opportunities there
faally because he kept everything completely under his own domain.

That is, the two sessions that I went through down there, there was
never such a thing as a staff meeting. You were simply assigned. "This is
your assigmment. Tou go do it." Like 2 military command. When vou
were threugh, why, vou went home. There was no follow-up. "Well,_

what hzppened?” "Well, we chased a2 cloud over here. We set up =

camp in this place.” And that was the end of it, és far as we were
invelved. And so the people that were here in the laboratory

oot kind of wary of d.oing any more.

STANNARD: I got the impression that the Oak Ridge work under
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Stan Auerbach has given much more definitive information than the
Nevada test site work in terms of bioclogy and ecology in general.
DONALDSON: Well, he had his pond, and he had his animal groups.
STANNARD: I may be doing somebody & great injustice, and I don't
want to do that. Would vou agree to that statement from your back-
ground?

DONALDSON: I den't think I have enough direct contact to comment

on that. The Hanford people, are you going to see Leo Bustad?

STANNARD: Yes, Oh, I think that the Hanford story, that's superb.
DONALDSON: That's well in hand?
STANNARD: That's well in hand. That was the pioneer number one

in terms of starting the whole thing. But I think of that as part of

the Applied Fisheries Laboratery, although it wasn't,

DONALDSON: Thev don't think of it that way. Well, at first it was.
STANNARD: Yes, I know.
DONAIDSON: To start with. Then they sort of grew, grew, grew and we

were just small, the aquatic branch. Thev had some fine people there

and did a lot of very useful things. Again I think this is because of
Herb Parker and Harxy Kormberg and some of those people whe came aloné
and were genuinely interested in doing this sort of thing. 1 mentioned
Leo. He's the one I see most frequently, Lec Bustad. He's at Weashingtom
State now as the Dean of Vererinary Medicine over there. Leo always

was gung ho and measuring directly with animals, his pigs, and his

-other animals., He's & very thorough worker.

STANNARD: It's too bad he's so busv being Dean.

" DONALDSON: Tes, but we need pecple like Lec in education. He's
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stimulating.

STNNARD: I'm sure he's still being effective. Knowing leo,

I don't think he could ever really leave irt.

DONALDSON:: He'll stick his head around the corner here. He'd
say,. "Did you get over your operation?" He still adds that person:l
interest_in pecple.

Go and talk to him, too. See what his present views are..

STANNARD: Yes. I associate Lec more with the direct experimental
work than field ecology studies. Am T correct?

DONALDSON: Yes. Yes. BHe's a very knowledgeable perscn.

STANNARD: | The other grcﬁp vou've already mentioned a little bit
was the Puerto Rico rain forest study. I was going to say very little
about that beczuse I thought it had practiczlly ncthing to do with
internzl emitters. I have to stop sarewhere, But now Lowman was

invelved with that, was he?

DONALDSON: Wo. Towman, Frank was at the other end of the island.
STANN#RD: Oh, he was over 2t. ..

DONALDSON : Myagquez.

STANNARD: Myagquez, ves.

DONALDSON: Frank wazs much invelved with internal radiation.
Frank is such a versatile and freewheeling sort of person thar it's
hard to pinpeint him into an area. Absolutely brilliant.

STANWARD: One thing that is guite apparent in zhe book here
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is that of course vou deo primarily beta-gamma measuTEments. There
isn't much sai¢ about alpha.

DORALDSON: Well, there weren't anv facilities for measuring them
then. Now, there's a tremendous backlog. But at that time,we were
just beginning to get some equipment.

STANNARD: Well, the big fuss now is around alpha,as I under-~

stand, plutonium particularly.

DONALDSON: Yes.
STANNARD: To a lesser extent, cesium,which Is mnot an alpha.
DONALDSON: When you're talking to Al, you'll have to get involved

in Johnson Island and plutcnium. You know about that accident

cut there?

STANHARD: There's a thread through the book that the natives
ét 2ny moment were going te go back te Bikini. Bur it never seemed

to be quite right to get them back. .Did thev ever ger back to stav!?

DONALDSON: to Bikini?
STANNARD: to Bikini.
"DONALDSON: They were back this last year; them they hauled thenm

off again.

STANNARD: I mean until this last inecident, in that whole

period during ‘47 or 48.

DONALDSON: Well, they moved them cut in '46.

STANNARD: What was the raison d'etre? It seems as though

the levels were down, and still they never could quite.get.to the

point where the United States government would say, 'Okay, go back
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heme . "
DORALDSON: Because there was always the threat of a suit. That's
ry interpretation. There was always the threat that the attorneys

would cowme back and sue the government if this happened or that

happened.
STANNARD : I see.
DONALDSON: Well, in 1946, January or so, Januarv or February, I've

forgotten which wmonth, when they moved them over to Romngerik, they were
a pretty sad group. We were over there that '46, and we locked at them,
We went back in '47, they were in awful shape.

...TTY to get...never had that, oh, Shields Warren. But Shields
is all so gel'darn busy.
STANNARD: Tes.
-DONAIDSON: If he had little time to, but I alwavs fel: his
interest is wverw good. But he was so busy sleeping on the train
going up to give 2z lecture at Boston, coming back thg next dav.
I don't know how he stood it 2il the vears.
STANNARD: I don't know how either. I'd like o ask vou on the
tape if T may, Loren; "Wersa the objectives of the biaredical progfam
for the thermomuclear tests any different than the fission tests at
Bikini? It was just a larger scale?”
DONALDSON: That's right.
STANNARD: The one thing I remember. when Pearﬁon was, duxing
that short pericd as head of the DVM.

DONALDSON:. - Paul Pezarson?
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STANKARD: Paul Pearson. He asked, "Whv did vou want to

use mixed fission products instead of known isoropes?” I didn't

£ind the answer. Do vou remember? This was a laboratory experiment.
DONALDSON: L don't remember the.context. My guess now would

‘be that agzin we were thinking in terms of field experience, and

wve have them overlap. That probably was in context with some of

the things we were going to do at Fern Lake vhere we did some

field experiments that I guess now we could all go to jail for because

we contaminated a whole watershed to follow +he movement of radicisotopes.
' STANNARD: Where's Fern Lake?

DONALDSON: It's 50 miles from here, southwest.of here.  Beauriful
little spot. We had =z whole watershed there rhat we could do

these seorts of things in. That should have been expandec out, buat

we lost funding completely for it. The present group at the AEC

are't :'Lnterﬁted in field studies of that kind. But there we could

take these things and put them in to see how much @t up the tree,

how mach has came back dcxlm the trunk. Here's the study of how

they separatea cut in the mud in the bottom of the lake.

STANMARD : I see here you have a collection of 1.:heses {Ph.D. and M.S.
theses}. I had a similer collection before I left Rochester. T had to

hend them over to the library.

TONALDSON: "But these zre mine.

STANNARD: | Well, these were mine, tooc.

DONALDSON : Tour copies?

STANNARD: YTes. I just didn't feel I had a2 place to put them.

We moved to 2 condeminium. I'm met so sure that we did the right thing
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except for getting Grace out of the Rochester winters. Ter me

it's been a very hard transitiem,

DONALDSON: Yes, when vou lose vour libraéy)you‘re rezlly handi-
capped.

STANNARD: Yes. 1 feel that more than anything.

DONALDSON: I do. Without mv library I...

STANNARD: This is your bit of immortality in a way.

DONALDSON: I wish I had it 211. That's about 20X of ir.
STANNARD: I'm sure there's more. Another guestion I had was:

there's a mention occasicnally of necplastic growths occurring
in plants. I wondered if that ever was studied in post—_Proving
Ground.
- DONALDSON: Yes, it was studied, but it has no relationship
to anvrthing due to radiation. Tou geﬁ exactlv the same thing
happening here in similar piants right here on campus, right here
inlour vard.
STANNARD ‘I see. 5Sc it's some other cause?
DONALDSON: ._ Yes. There was z good deal of comment about .the
misshapen coconut fronds. We followed that cut to other atells
far away with no fallout, and the same sort of thing happened.
STANNARD: | I see. Well, it's nice to kmow that everything isn't
due to radiztion.
DONALDSON: I.think we.were grasping at strawvws lots of tfmes in
the early days. We always.do. Well, there must be something! I
remember when we first started our first experimentsy we couldn't be-

lieve anything was happening until we killed something. But once we
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killed something, then we knew something was happening.

STANNARD: Well, that was the azttitude of the dav,

DONALDSON: Right. Then we could work back down and feel =

little bit meore comfortable looking for more subtle things..

STANNARD: Well, what do vou feel as an environmentalist and
ecolegist of this gemeral view that if you arrange standards to protect
man, you probably have protected the environment?

DONALDSON: If we just had some guidelines on man why it would be
helﬁfuljhut we 've gst to go back to warm-blooded vertebrates, And I
think if you protect them, why, everything is in good shape.

STARNARD: There's no indication that there are highiy sensitive
steps in the eco-chain in the invertebrartes or in the coldblooded
vertebrates even?

DONALDSON: Well, there are during, no, no,not in the systems.
There are strages in development, as vou're well aware, certain stages

of cleavage where cells are more sensitive.

Tat's why our "product radiation .studies" is so

important. Whether it's external or internal, those are important
because they measure the total response. I don't know any studies,

and this isn't just egotism, where the total response

is involvgd like that becau;e these.animals have to gc out inrto the
sea, and they must compere in a vicious campetitive natural environ-
ment. But importantly, ail systems have to go,and they have to have memo-
rized their way back. They have to have that mental response to redo that

cnain dback up here. If there’s anv impairment of any system, it won't

002b94b



20

work. You mav not know what svstem it is;but if vou didn't impair
something, it's tremendously comforting.

TANNARD: That's verv inreresting. t's almest & behavioral
study, isn't it?
DCNALDSON: Tes, but in the most vicious cametitive envirorment
we can think ¢f where they have to leave this little peond, go out
in the sea, be gone for 2, 3, 4 vears,and then come back and repeat
that. Ceme up through the locks and come into that little pend
and back. ’

STANRARD: I hadn't thought of it in that light. Rochester,
as you know, has a behaviorzl roxicology program. They fuss around
a lor about pigeons pecking, monkevs doing things and trying to
find changes due to low leyeis of many toxic agents including
radiation. Thev've found things with mercury. They haven't found
anvthing with radiaticn yet;aé fer a5 I kpow. But ir is a natural

behavioral pazttern.

DONALDSON: A tremendously complex cne.
_STANNARD: Yes.
DONAIDSON: . TYou know the wigratorvy pattern of birds. Well, that's

exciting, the homing of the bee. But he left and came back again

within a short time. But here, it's gone a loﬁg time and made a tour of
maybe 10,000 miles, two trips around the gulf of Alaska, and then

back. Part of them go north 4 part of them go south. I'm jusrt

working on a paper now on distribution patterns for the fish' ‘because

now we have tag retumns for recoveries in the sea. And they're
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down as far as mortihern Californiz and as far up as almost the

Aleutian Islands to the neorth. And then they home back.

STANNAPD: Nature's got a lot of secrets, still.

DONALDSON: You ber it has! DN& is the most marvelous thing

that was ever put together,

STANNARD: There was s note that the ommivores came up with

the highest cancentratiqns of.radidisotopes rather than the

carnivores. I'm not sure I understand why.

DONALDSON: Well, the loss of successive steps, if you go back

to the ommivores eating algae,for example, thar have the first
absorptien and that fransfers them. And then the carnivere comes.
2long and he loses some and step by step. It's pretty well documented.
STRMNARD: But the amwniveores had mich more than the carnivores?
DONALDSON: Well, the carnivores you see are eaﬁing the emmivores
and woving ur the chain one more notch;instead of concentrating, there's
a biclogical loss.

STANNARD: ' There isn't much said about the pyramiding ef.fect.

Did that not hzppen?

DONALDSON: Yes, it happened, but I guess it wasn't emphasized.
_ : : !

STATNARD: Wasn't emphasized.

DONALDSON: Let's see. Probably Art can pinpoint that, We'll

bring it up when you talk to Art. That was his area.
STANNARD: The NRDL has becowe kind of a question mark, a
difficult area. T thought I could just go iz and pull out 2l the

NRDL reports and know what thev did, what they found ouc. Instead,
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to my utter astonishment, Ed Alpen tells me that when thev decommissioned
that laﬁoratory in San Francisco thev had some ¢rusty admirzl that
insisted that decomissioning meant just that. The records went ocut
along with evervthing else. Ed was so furious about the whole thing;

he didn't try to save anything himself. And I'm finding getring

NRDL reports and getting even a clear picture of what NRDL's mission

.was and how they fulfilled it very difficult. Can you fram

nemory in your contact with NRDL people help me a little bit?

DONALDSON: Bill Shell probably .can do better.

STANNAED: Who?

DONALDSON: Dr. Shell, Bill Shell.

STANNARD: - Oh, right,

DONALDSON: Tou'll be seeing him. He's here. He worked at NRDL.

He used to get taed off with them,s0 he came over and worked with

us.
STANNARD: 1l see.
DONALDSON: And we had some instruments they éidn't have. Our

relation to them were always just thev were there and we were here.

But there was no rezlly great ‘interchange.
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