


IhTERVIEW WITH LOREh' DONELLDSON - SYNO~SIS 

5-31-79 

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, etC 

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! 

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

- Rat population on Engebi Island 

- Resistance of Chinook population to radiztion - "equivalent of 

7200 reactors" 

Sensitivity of ecosystems 

Buffering capacity of the sea 

A reservoir of iodine 

Waterfowl work on Columbia 

Ducks on ponds that were contaminated 

Stafford 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 

Also vitamin C 

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

- Expectations from IiTS work 

- Nore on experiences there - Kermit Larson 

- Hanford - role of Parker and Kornberg 

- Frank Lowman and Puerto Rico 

- More Pacific - Johnson 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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IhTWIm LTTH DR. LOW DONALDSON 

Unlversiry 6f Feshington 

College of Fisheries 

Hay 3:, 1079 
Seat:le, Uashington 

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

for deciding on when a radiobiological effect had or hadn't happened. 

DONALDSON : I don't know how you wish this conversation to go 

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

course we had to develop some facility 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 thern, then e were 

ready to do cqlete life cycle for several generations. 

exposure, 'release, send them to sealand then recapture them back. 

~rom that ini&Aal plan (actually it was an extrarely egotistical statmt to 

Radiation 

call it a plan) in 1943, we labored away until the texrund ' ppr was published 

this last year. 

STANNARD: 

That involves thausands, hundreds of thousands of fish. 

Do you have a copy of it or a reference? 

. DONALDSON: Well, I have copies of the references. 1'11 give you the 

[S- discussion of plans for book anitted, N.S.1 references if you wish. 

STANNARD: I had a series of specific questions that have 

come along.. . 

DONALDSON : I have those right here. 

STANNARD: Let's reminisce just a littlqbit first. Hy impression 

from reading Proving Ground and from many of the things you've said 

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

and in the Manhztzan District, then larer on in AEC of the need to 
J 
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& lonq-te,m studies. They always wanted to sip off 52y: "I think 

we know enough now. We'd better qui:." Is that righr? 

DONALDSON: Yell, I think we came along in a difficult period 

of th=, really ahead of the enviromtal era when people 

began to look at the whole ecosystem as a unit,if you wish,or 

look at whole life cycles. You remember the state of the art in 

research was do a single experiment and then publish a paper on 

it. 

some of them take six weeks or six months,and you know all there was 

Run quick and find out what the D5O's were, do a quick nutrition stuey, 

to know abut the subject! 

years. 

We didn't have the broad-breasted turkey,and we didn't have Donaldson 

trout End saimon and what not. 

That is, the manipulation of a population. We didn't have people ' 

who were thinking outside of laboratories. They weren't thinking 

in terms of total spsteas. 

the Columbia River as a unit and note inpact on the whole river. 

The actual developrent of strains of fish took 

Applied genetics was really just in its infancy about then. 

Those concepts were just evolving. 

When we came along and began to talk about 

That 

was revolutionary. 

the Pacific, the concept was to go out, shoot a big firecracker, run 

back home and it was all over with. We were essentially alone in 

insisthg that, No!- What happens this year, next year, ten years from 

now? 

blame has to go directly back to AEC or Department of Defense and the 

relationship with AX. 

Of caurse,when rhe testing program started in 

We really could never get support for char. I guess the principle 

I think it was just that timing was bad. I 

bn't think people purpsely were bypa~sinq mrtant thin~s. 

=e a few that were. 

m, there 

-_- -- . . . . .. . . .._ 
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,SAN%€D: Ahead of time by about 25 yez.5. 

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

along and doing environmental impact statements on everything 

from here to there and back again in a ridiculous way because 

I think much of that information is now available. It wasn't 

available 35 years ago. But too many people now don't read. 

They've forgotten how to read. 

STANNARD: Well, that's the reason for my taking on rhis 

writing project in part, not that it's going to make anybody 

read. Sometimes I think I'm crazy to take this on. 

Did you find the outline and the question? 

DONALDSON : Yes, they're right here. 

STA.NNARD: I might ask a very general question first. From 

what you've seen of the outline, do you think it's possible for 

me man With a little help, perhaps a lot of help fran my pople 

like you, but with a little help CJan instrunu3ntation peaple writing 

chapters, to do it. What I wrote was an outline of the book I'd like 

to read. I'm not sure it's the book I'm going to be able to write, 

especially.with an invalid wife and having to pay nursing care 

anytime I'm off anywhere doing these things. 

DONALD S ON : I guess I'm not the one to answer that. I've not 

written a book. 

much involved in writing a book on fish culture. 

I've vricten parts of books. At the present time I'm 
.. 

It Will 

be published by Academic Press as soon as I get some pieces in. 

STA.NWSD : On what? 
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DONALD S ON : Fish culture. 

STANNARD: I see. 

CONALZSON : 

ular emphasis on the cell limits 

STANNARD: Well, one of the reasons I think that DOE and 

Bttelle are willing to supprt scmebody to do tlus is that they're finding 

just the thing that you mentioned, that the current generations 

But it's to cover problems around the world with partic- 

coming in have no idea of what's back there in the literature, 

what is the tradition and body of knowledge that they're building 

on, reinventing the wheel. 

DclNALDsoN: I just papped part of the things frm this laboratory 

done into boxes. That's just a part of it. Here's another 

part cim here in these boxes. 

of it. 

And that's just one snall s-t 

STANNAm: I'm sure. 

I33Mu;DsoN : 

longer than others. 

objeczivity that's quite unique in scientific research. All of the 

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

engaged. 

STANNARD: That's astomding! That's great. 

DONALDSON : Isn't it? They're active like I, most of them are 

I cpess the only claim to farce is we've been at it 

mere's been a continuity both in pcple ant? 

retired but they're still plugging along. They show up. Dick Foster 

is still at Hanford and working away. 

early in the morning for some reason or other. Gets here about 5 o'clock. 

Kelly Banham is here. He cares 

-. 

002592 t 
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Art &lander is here. An2 of coarse Al Seymour. Fr&& laman an2 

on and on. But :hese key people have been plugging along for tnese many years. 

So there's a human resource here that is unusual.With the other labora- 

tories the direction has changed a dozen times. 

with the weather. 

STANXAIZD: Kel1,they seem to have also changed their research 

interests, too. They have eone away fran what was really pertinent 

at the tim and gone into mlecular biology or biophysics. 

I have as mch inteest in basic recham 'sms 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. 

-ester is a qood exqle, I think, of a place that's been gradually 

They have changed like 

going away fran what they were really gccd at and into samething that's 

very interesting, but they're not any better at it than a hundred other 

laboratories in the worl2. 

DONALDSON : There's surely been a shift in all. Naybe it's more 

fun to jump around,but you have to stay pretty much in the general 

area, a field you can redly be comfortable with. 

why, we seem.to be comfortable with the kind of problem that does 

bring many different disciplines together with a closely knit 

group. 

The people here, 

We. have to hzve some people who are,of course, qecialists in 

different pieces;but,in genera1,they're working in this same overall 

environmental ecological arez. 

STANNARD: I was delighted to find in the back of Provine Ground 

a list of the laboratory reports. Before I leave, I'd like to brhg it 

002b422 
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up to date,so I'd have almost a complete list. I4q-k A11yri 

could help me get that together. One of the things 1,of course) 

wanted to be sure we discussed was your perspective. This bcok 

stopped in '64, what in your view has happened since then? 

DONADSON : 

-. 

Neril Hines has written mother bxk you 

probably haven't seen. 

STANNARD: Oh, I didn't realize that. 

DONALD S ON : It's a completely different slant. 

5TxmimD: %s is great. This is a copy I may.. . ? [Shd me 

Hines' other bok: "Fish of Rare Breeding", N.S.] 

CONALDSON: Yes. Neal could cm by, and he'll autqraph it for you. \ 
STANNARD: Oh! Does that pick up the Pacific story,or is it 

more on the species thac you developed? 

DONADSON : 

STANNARD: I see. 

Actually it!s a story of my life. 

DONALDSON : Well, people shouldn't hold others up. Wait till 

they're dead, then write up their biography rather than. .. That's 

why I kind of pulled it out back there. 

STANNARD: This book is very well written. 

DONALDSON : Neal is a master. 

STANNARD: If I can write half as well, I'll be very pleased. 

DONALDSON : 

He did some things for them. They had Provine Ground and another 

thing that he wrote. But people there said that he only did half 

the job. What about the other half. So he worked away at this fOT 

several years. Finally Smithsonian published Ir. 

Ee wrote this one'ieally at the request of Smithsonian. 

002b923 
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STANNARD: I'm going to have to be very careful to limit my 

self to internal emitters (radioactive materials) anZ not qet cff 

into external irradiation except as it contributes directly As 

I recal1,you first startd ir! the extern21 radietion fiel6. 

DONALDSON : Total effects in almost all instances involved both 

the internal an6 external [sources. 1 Of course, it's one thing to do a 

sweep across an area and measure what the levels are; it's quite 

mother to put that in canbination with both the ingested, absorbed 

context sort of thing. 

Engebi Island in terms of any one isolated incident. 

involved. 

important. 

in the 1aboratory;it was done in the field. 

measure everything. 

It's hard to conceive of a rat,for example,on 

They're all 

A direct study out there is one I think is tremendously 

It gets practically no attention because it wasn't done 

Well, they say you couldn't 

I know, but that's the real world where you have 

these mixed responses. From the fact that we never killed a rat on 

, 
EngebiLsland, never exterminated the population is in reality a very 

important thing,znd it should be cranked high in our discussion. 

fact that it took the @valent of 7,200 reactors like the ones at Hanford 

to make a reasurable change in the genetic pattern of chinook Sdlrrron is 

important. But people say, "Oh well, it could never hzppen. Of course 

The 

ir could never happen." But when you have thzt much radiation Zbut bo^& 

internal and external, why it qives sa very canforting feelings 

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

start screaming 2nd hollering micro-micro-micro or picocurie is 

going. to cause generic dunage. I think they just neglect the evidence. 
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STAiYARD : khat do you thlnk of the EPP.'s preserlt treicis an? dttitU&S? 

DONALD S ON : I think they ' re insane. 

STAXNARD : I think I do, too. Somehow we've got to laugh. 

I'm just not going to be able to avoid a certain amount; well, 

I go up to 1975 in my chapter. EPA was just ccm'Jlg on the scene 

then, so I don't have to say much about them. 

I can shl myself not to say smthing to the extent that 

these years and years and millions of dollars of work are directly 

pertinent to the very current questions that are not being suitably 

utilized. 

But I don't think 

DONALD S ON : I guess if we had the wildest extrapolations, those 

of us who've been involved for 35, 40 years 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 moment, the maybe-maybe 

people I call them, maybe-maybe, if-if. 

STAXNARD : 

from one or' the Rochester toxicitv conferences ach I guess 

is my swan song at Rochester, "Radioisotops in the Aquatic 

mvironment" that if there were going to be any unplezsant 

I've made this staternent,in 2 book that we got out 

surprises for us, it probably would be in the marine ecology field. 

My reqson for that statement was that the marine system is so much 

Vaster than most terrestrial systems that the chances of something 

important cccurring that was not found are -eater. I'm not so sure I 

that that's correct vlymore. 

DONALDSON : I think we could really discuss that from severzl different 

002b92S 
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angles. 

and particularlp mineral uptake, I stop at uptake, yoc have to 

My personal feeling is that when you talk marine ecology 

realize that there's ~i 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 atoms 

of calcium there are that can dilute down the strontium uptake. so 

it's spread out while environments ljke this terrestrial environment 

here you practically have zero calcium. 

The water you have back at Rochester isn't too much, but the water 

I grew up with at central Minnesota had 60, 70 parts per rnilfi0n. 

So you have these variations. 

1 

Our water has a part per million. 

But then in the sea you have trgnend0U.S 

buffering capacity. It's hard to conceive. Surely there were 

tremendous amounts of say iodine uptake in algae. But who knows 

what-iodine does in the way of damaging genetic components in algae. 
? 

QI the other hand, if one considers the idhe uptake in human thyroids, 

that's something different again because you don't have that grear 

backlog of iodine that you do in the sea. 

STANNARD: Well that's an important pint. It IIEXI~~O~S 

in here some work of Coryell on fission produccs,bur I couldn't find 

much about it. In fact, I'm having a very hard :ime finding the old . 

records. Every library I've visited so f2r, "Oh! We.. . !" 

DONALD SON : ~ "We threw that away." Yes. 

STfilNARD : I thought it would be a lot easier than it's turning 

out to be. Even in Washington, even in Technical Information Division 

' 002b92b 
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at oak Pidye. 

available. 

A lot of the rep,* that I thought mu16 be very useful axen't 

DO you ramber this Coryel? reprt? 

DONALDSON : No. I don': remember that reference. 

STANNARD: Another question I had was in the early work. Am I 

correct in stating that probably the first real ecological study, 

-sdioactive or not, was what you started up on the Columbia River 

win9 and before. the opening of the piles ? 

DONALDSON : Yes. 

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

anything? 

DONALDSON : Yes. A complete eCOSyStt?m Study. 

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

fowl, too. 

DONALDSON: Oh yes. A good deal. But that came 2 bit later. That 

was triggered by our direct observations there once they were in operation. 

I remember the original plans had cooling tanks. That became a tremendous 

aquatic garden. The algzl 

and it was nice 2nd warin. 

all the ducks and sat on these s-irmning tanks or along the river. 

growth in there WZS beautiful and lush, 

In the wtnter time particularly,here came 

There was a beautiful growth of algae. 

ax3 of course they picked up concentrations of isotopes, or 

selectively we took some of the isotopes out. 

The eucks ate the algal growfh, 

So we were concerned. 

Their droppings were looked at and some of the= were slaughtered and 

looked at. 

skimmer in here some way and take this accumulation of alg21 groLTh 

out and bury it so the ducks couldn't get at it. You have to realize 

We were so concerned that we thought we better put 2 
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that ev~~t.!hmg was going "auick-like. I' 

&? Well, we did sm measurmt fran that stone to that sagebrush. It was 

That is, hod big a tank 6i.d )'ou 

that big. 

Well, who hew what...? 

get around to, as soon as we knew there was something then ir was 

possible ac that time to get action, particularly at Hanford. 

The people there were extremely helpful, Herb Parker and going 

back Col. Methias, -the original. He was one of the few people who 

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

And they'd s*& diggina. "Well, why hdn't you set up a study?" 

But as soon as we knew what I'm trying to 

well, it didn't make any difference. ''We're fighting a war. We 

haven't got tine to monkey around with this monkey business .I' 

STANNARD: I've been surprised at how many times Staff Warren's 

name appeared in here and how much interest.he took and how far- 

sighted he was. 

. DONALDSON: Really, he was the guardian of OUT flanks on 

several sides. 

within the governnenr.at that time. But most important was his 

personal interest, something you referred to. When we had questions 

His experience with radiation and his position 

why it was just a case cf a phone call. 

us the run around, I'm busy, or this sort of thing which so frequently 

At no time did he ever give 

was the case. I think it was Staff's assistance that Bikini scudies were 

included at that level. 

or a few white rats. 

them in the sun and they died of sunstroke. 

have to look at the things thzt 

Others were just qoing to do sn-e pig studies 

What happened to the white rats? They sat 

Staff kept saying, "We 

are there.'' Wel1,of course,we were 

.. ~. - . . .. . . 



always pushing from behind. What about the native things? Lily can't 

we use them? Well, they aren't good Mxratmry. Well, but they're the 

laboratory we're working in, was our insistance all the time. Then 

he would carry the message into thecommand division. 

STANNARD: That brings me back to a problem, question that many 

of the pure laboratory scientists keep throwing up, even back when 

I took the job as test director for o<e of the Plumbbb shots. All 

you know is what happened in that parcicular envirommt under those 

particular circumstances. If you do it in the laboratory you can 

control many sets of circumstances,and isn't it much better to imitate 

the environment under controlled laboratory conditions rather than 

just get what you have here. Because you got a single shot and 
'7 

then you've got to get it under other circumstances. And what 

applies to Nevada desert doesn't apply in the Pacific. You've 

really got just as much work,if not more to do,to study the naturzl 

ecosystem. kihat's the rebuttal to that? 

DONALDSON : 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 a fraction of a fraction of the total 

) 

impact when you go to a laboratory. 

place, you can walk in the morning znd be greeted by a secretary 

and a white lab coat will be handed you and this sort of.thing. 

And it's kind of dirty and grimey out there often, particularly in 

That's a nice comfortable 

the Pacific studies. Some of the ships we were working on out there 

were awful! 

. . .. . - .. 



STAXNARI, : They lookec It in the pictures. 

DONALD S ON : Wel1,they were awful! That is, put 12 men in a 

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

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

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

whole concepr to the ecological SyStm. 

STANNARD: And without it? 

DONAIjDSON : Without it,you have unrelated pieces. I don't see 

any way you could fit these little pieces together into a meaningful 

pat tern. 

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

can see,I've got a pretty wide subject to cover. 

as you know,but I'm very intrigued by the subject. My section three 

I'm 5 an ecologist 

is built around what I'm calling "New Dimension hb. 3'' brought on 

by the fallout problems in general. 'It seemed to me that any summary 

of the radioisotope work done dur'ing those years has to spend a 

reasonable amount of time on it. But in your perspective, are there 

certain areas which you think are worth special emphasis. Whzt 

would you like to read in a general summary? 

mNALDsoN: Well, unfortunately, the Fmgelzp experience is an &emely 

valuable labratory, field ldxrator-y, involving all zs-peds of living 

I 
%gs. I think to ignore that or even to play ciwn that, as bitter as 

iAat exprience was, is to miss the pint of wfiat the subject's all about. 

We hate to drag those people back in and pint to their [mistakes], 

f 

ht it's [the residual activity] there! And the I 

i 
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greatest mistake that the State Department, the De?Er:Zent of Defense,and 

the PEC made is when they tried to play down that Bikini March 1, 1956 

incident. I knov because I lived through that very brut&ly in Japan. It 

wasn't unci1 we began to level directly with the people there that 

we had any semblance of squaring that away. By levelling I mean 

just, "This is wnat happened, and here are our numbers.'' I don't 

know if you're aware of how direct that became because we had 

to go outside the regular cpvernment procedure. Our procedure 

was to get a fund of money set up to me, and I mote a personal contract 

with the some people in the Kinistry of Health in Japan (Dr. Garbata?) 

that they would collect 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 

CUT masurerrk=nts. 

car ~cleasurems~ts, and then we would jointly put out stuff. 

there was no question aut the veracity. 

Dr. Seymour and. Dr. Plumba,v,ho was here at that 'tinUt,and I 

went to Japan;tnd with Japanese counterparts,we got together. 

all our data, and we put it together. 

They'd cans here or we'd go there. And we would have all of 

Here you see 

At the first conference, 

We had 

. we were in such close agree 

mentiit w2.s beyond belief. The important thing was there were two 

units working on a common subject of tremendous public interesz. Yell, a: the 

end of the conference we decided we'd have a press conference. The 

TV's, the newspaperg and feature miters and whatnot all came, all 

set up. They were going to redly blow this one up big. Tney got 

about that much play because on about page tenla little notice that 
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there'd been a joint meeting of scientists from the United States end 

Japan discussing problems of radiation in the Pacific,and they 

have agreed for the most part in their measurements. 

said. 

STAX-AW : It wasn't news as lonq as you aqreed. 

DOKALDSOK : It wasn't noticed as long as we levelled with them. 

Now if we'd gone off and hid our numbers under the table,there'd been 

a tremendous furor. They could do the same sort of thing. They 

could blow it up to any proportion. Oh, well, the usual statement, 

That's all it 

- 

large amounts, horrendous amounts of radiation. Well, that's become 

if you can detect it. I sometimes think they're measuring K-40 

and thinking there's horrendous amounts of radiation because there 

goes a beep once in a while on a counter. 

STANNARD: Now is this after the furor had calmed docm? 

DONALDSOX : Yes. Subsequently. 

SThXARD : How long after it was it, about? 

DONALDSOE : 

the summer, and then the following year we began to really get OUT ria-. 

It took a lot of doing on my part personally. 

Washington to get this agreement through because they just ... you know, 

the bureaucracy just couldn't see how we could have a personhl rela- 

tionship here that would be meaningful. 

STANNARD: 

ment publicly? It's well-known? 

DOHALDSON : Sure. No, it isn't well-known. It isn't well-knoLm 

b?ell, we got undervay I guess, the event was March 1, during 

Lots of trips to 

Is it all right for me to mention this general arrange- 
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at all. 

STANNARD: I see. Is it the sort of thing thzt would be best 

left unsaid? 

DONALDSOK: Well, I don't know the tone you're going to write. 

If i were writing a hk, I think I would surely eqhasize scmz of the 

pblic relations probl ems.... 

STANNARD: I do intend to. 

DONALDSON : That brought us into our present situation where 

I think hysteria rules rather than reason. 

STANNARD: In many respects it's for anyone-who's just 

been going along teaching students and doing research to understand 

what's gotten into people, 

subjects . 

what makes them so irrational on whole 

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

back to our Japanese experience. 

qring of 1954, and I found a whole nation that was hysterical. 

Dr. mss and I went to Japan in the 

The 

*ole nation was absolutely frightened beyond all reason. 

gradually filtered out into other areas now. 

That has 

Again, I think it ' s because 

there's been many things blown up disproportionately either purposely or 

by accident, so they have developed a feeling of the field of radiation that 

everything about it is bad. 

anpare it with,mre or less dizectly,is another thin~ that e've had to 

live with., mere was a problem associated with the Ocean for 

It's beyond belief. The only thing I can 
_- 

years about the mercury level. 

per million. 

We set that at a half a part 

Kell, anyone who's been working in the sea,and 

'. 
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anything abut It, knws that normal levels of mercuy exceed half a pztrt per 

million. Has for the last billion years. There are parts of the 

sea where it's even higher than other parts because of volcanic 

activity and the contribution that's made from the earth. The Japanese 

have these very well pinpointed. They know about 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 fax3 chain. One has to go to greatbic pains then to 

say- well, "Nothing -is going to happen then." That's a natural 

@mcn-enon. 

- 
Wcury has always been part of the environment. I caneven 

make a better case for chlorine in our drinking water supply. 

STANNARD: Yes. 

CONALDSON : Sunek&y ought to really be excited. The mercury 

situation got so bad here that we had to do something about it 

before we could get on with developing our fish farm. 

I begin to digress for just a moment. I think it's worth telling 

this story beceuse if we were feeding fish,that were going to market, 

scrap from the sea that had sm mercury and it concentrated 

dcrwn to 20%, say,then the mercury then might be transferre2 

to the fish you're feeding,and you'd have more than a half a part 

per million. If that should get out then,of course,you're going 

to go to jzil if you sol6 it or be fined beyond belief. 

keen going on also since the creation of the oceans. 

That9 

But 

now suddenly it becomes a legal entity that it can't go on anymore. 

So I searched the literature and lots of contacts with my associates 

in animal huskan6ry field. They found that szy the milk you Get 
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in San Diego from that water shed comes from alfafa that's gr0L-n 

in Arizona. There may be a high copper level or other mineral 

levels. Well, the regulations would make it so that you couldn't 

market that milk. So what do they do? Well, they feed the 

cattle orange peelings. And it chelates mercury. 

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

with fish. So I worked with the Sunkist people, and they had a good 

deal of input into it. 

ground up orange peelings to our fish and it worked beautifully. 

But we set up a program where we'd feed 

It tied up the rercuxy, so it passed through the fish. 

The methyl mercury was eliminated, chelated and passed out. Okay. 

Then we found that in orange peeling there was a high level of 

vitamin C, usable vitamin Cjand the fish have to have that or they 

becane arthritic. I If a fish becanes arthritic, it chelates the cartilage 

in the gill, and they choke to death,or acaally I've see.l their 

back broken from vitamin C deficiency. So we accomplished a 

good breakthrough there. The vitain C was available,and it 

prevented this arthritic condition. The old "apple-a-day" as a 

youngster you see that prevents arthritis when you're old. Of 

courselyou can't document that wich people,but we can do it 

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

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

carotenes, those oils that are in the orange peeling are essential, 

too, and they help fat metablism. Sane =e deFsited in, and they 

give a nice color to the flesh of the comercially raised salmon. 

That ups your price. More imporzant, these orange peelings inpart 

a very delicate flavor. Well, the very delicate flavor you see, 

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

! 

i 

I 



down in Oregon. "Gee, that's a delightful fish! I've never tasted 

such nice tasting fish!" 

fed them orange peeling because that is an iten unnatural to the &et of fish, 

But we must not say at any time that ue 

ad EPA would thrw us 

So you use subterfuge to do things that are natural because of the 

ridiculous regulations we have. It's a natural food, a natural 

jail for doin9 that under the Pure Food and Drug AC~. 

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

it. 

STANNARD: Who says' that? 

DONALDSON : 

STANNARD: Food and Drug. 

DONALDS ON : 

you think in total mncept of the environment you're working on. 

STANNARD: 

Pure Food and Drug 

Wel1,these are the things that you don't learn unless 

me of the things I was interested in when I saw SIff 

Warren was the fact that in toto... 

DONALDSON : 

SImNAm: Yes, just a couple mnths ago. He seems fine. Caning 

in and still doing laboratory work. He's gone off cmpletely fran his 

old field. 

dungs I asked him was , "Sup-mse in retrospect for the Manhattan Cis'-dict 

pu ha6 to chase what were your worst problems. 

OT radiation?" 

We had fluorine, this, and that. 

Did you see Staff recently? 

He is doing arthritis research in chickens. One of the 

Were they chemical hazards 

I 

I 
He answered, "Oh, chemical, by all mans! We had phosgene. 

I !Be chemical hazard. The radiation 

hazzrd was under god control. 

&mica1 toxicolw was a far worse problem." 

In terms of the jobs we had, 

PA s&w i 

the 

3 b. .. . -.~ . . . . 
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don't think that's gotten really properly emphasized except for those 

that were around. Chemical hazards are every day cmn 

things. 

DONALD S ON : 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 to say something 

about it. I won't quote it wifhout 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 ev-y was screaming mercury. 

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

bW 

to kick around since we've had the Three Mile accident. That 

provided the maybe people with a wonderful vehicle to make noise. 

STANNARD: Well, to come back to the section three in the 

book, I've been a consultant to the Pkvada Applied Ecology p0Up 

for some little time. How much liaison was there between the 

laboratory here and the Nevada group? I know there was some. 

DONALDSON : Yes. We acted as, I guess, "inforred chore hys" 

down there. 

me to drive a truck. 

I went do- on two occasions,and Kermit assigned 

I didn't think that vas the best use of my 

talents, but that's what I did. I was a truck driver znd T 

keeper. 

STANt@RD: You've done everything,haven't you? Well, I'm 

having great difficulty in finding much that it seems KO me is 

significant biological infomtion out of the Nevada test site work. 

-- . - --.. ~ - 
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DONATLDSOK : That's unfortuaie because there should be many) 

=any useful things there. 

STANKARD: If's not easy to come by. The work I was'concerned 

with was plutonium. I'm not expecting much in the way of plutonium 

effecrs there But of course there were effects from the external 

radiation frcan the shots. Van Ranney tells E, which I didn't knm, that 

they have a fixed souce overlI guess,to the west of Mercury where 

they're doing studies scumhat similar to what Brookhaven was 

cbing with its fixed source. 

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 Brookhaven, that envbmt? 

They bring it up, and they're studying 

STANNARD: Yes. 

DONALDSON : I didn't know about the desett one. That must be fairly recent. 

STANNARD: For one thing, as you know,UCLA has a lot to do with it. 

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

of soil. 

DONALDSON : Kermit's here in town. 

STANNARD: Is he here? 

DONALDSON : Yes. 

STANNARD: 

the status is. But the information 

that they found out a lot about where isotopes went and what not,but 

I see. Well, you probably know a lot more about what 

always leaves me with the feeling 

they just never got much on effects as such at low leve1s:that the 

002b938 
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samples ore not sufficienc. Qulte unlike the aquatic stu2ies 'hat the 

PpplieC Fisheries Laborztoq had to do with. Sure,they had, sm things 

they can say; but on tile enviromtal effects side, they're really very 

weak. It's hard to documznt anythmg really having happened. But it's hard 

to say nothing did happen. 

DONALD SON : Welljthat's a tragedy because that's equally important. 

STANNARD: I think it is. What worries me so, Loran, is that 

1 may be missing important things. I've been speaking of my problen 

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

well known that I'm just not finding. And yet 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 personality. That is, he wanted to 

be General Larson. He didn't take advantage of the opportunities there 

really because he kept everythisg complete1.y under his own domain. 

That is, the m-o sessions that I went through down there, there was 

never such a thing as a staff nrteting. You were s-ly assign&. "This is 

your assignment. You go do it." Like a military command. When you 

were through, why, you went home. There was no follov-up- "Well, 

what happened?" "Well, we chzsed a cloud over here. 

camp in this place.'' 

involved. 

We set up .z 

as far as we were And that was the end of it, 

And so the people that were here in the laboratory 

Ft kind of wary of doing any mre. 

STANNARD: I got the impression that the Oak Ridge work under 
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Stan Auerbach has give? much mre definitive hfomtlon thm the 

Nevada test site work in terms of biology and ecology in general. 

DONUSOP: : 

STANNARD: I may be doing somebody a great injustice, and I don't 

want to do that. Would you agree to that statement from your back- 

ground ? 

DONALDSOX : I don't think I have enough direct contact to comment 

cm that. ?he Hanford people, are you going to see Leo Bustad ? 

STANNARD: Yes, Qt.,, 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 

Well, he had his pond,and he had his animal groups. 

the Applied Fisheries Laboratory, although it wasn't. 

DONALDSON : 

ST,4NNARD : Yes, I know. 

DONALDSON : To start with. Then they sort of grew, grew, grew and we 

were just mall, the aquatic branch. They had some fine people there 

and did a lot of very useful things. Again I think this is because of 

Herb Parker and I=- Kornberg and some of those people who came along 

and were genuinely interested in doing this sort of thing. I mentioned 

Leo. 

State now as the Dean of Veterinary Medicine over there. 

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

other animals. 

SThUNARD : It's too bad he's so busy being Dean. 

DONALDSON : Yes, but we need people like Leo in education. He's 

Thev don't think of it that way. Well, at first it was. - 

- 

He's the one I see most frequently, Leo Bustad. Eels Zit t?ashington 

Leo always 

He's a very thorough worker. 

. . .. . __ . . 
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seimulating. 

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

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

IDNALDSON : He'll stick his head around the corner here. He'd 

say, "Did you get over your opration?" 

interest in pple. 

He still adiis that personi-l 

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

STANNARD: Yes. I associate Leo more with the direct experimental 

work than field ecology studies. Am I correct? 

DONALDSON : Yes. Yes. He's a very knmledgeable person. 

STANNARD: 

vas the puerto Rico rain forest study. 

about that because I thought it had practically nothing to do wirh 

internal emitters. I have to stop smsvihere. 

involved with thzt, was he? 

DONALDSON : NO. Louman, Frank was 2t the other end of the island. 

The other group you've already mentioned a little bit 

I was going to say very little 

But now lmanan was 

STANNARD: Oh, he was over zf.. . 

DONALDSON : .ylyaguez. 

STANNARD : WPeZr yes. 

DONALDSON : Frank was much involved with internal radiation. 

Frank is such a versatile and freewheeling sort of person that it's 

hard to pinpoint. him into an area. 

STAWD : One thing that is quite apparent in the book here 

Absolutely brilliant. 
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is that of course you do primarily beta-gamma measurements. 

isn't much saii about alpha. 

DONMSSON : 

then. Now, there's a tremendous backlog. But at that time,we were 

just beginning to get some equipment. 

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

stand, plutonium particularly. 

DONALDSON : Yes. 

STANNARD: To a lesser extent, cesium,which is not an alpha. 

DONALDSON : 

in Johnson Island and plutonium. 

out there? 

STANNARD: There's a thread through the book that the natives 

at any moment were going to go back to Bikini. 

to be quite right to get them back. 

There 

Well, there weren't any facilities for XIEa-SWing tkrn 

When you're talking to Al, you'll ha;e to get involved 

I 

1 

You know abut that accldent 

But it never seemed 

Did they ever get back to stay? 

DONALDSON : to Bikini? 

STANNARD: to Bikini. 

DONALDSON: 

off again. 

STANNARD: I mean until this iast incident, in that whole 

period during '47 or 48. 

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

STANNARD: h3at was the raison d'etre? It seems as though 

They were back this last year;then they hauled the3 

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

point where the United States government would say, "Okay, go back 

..... . . . .. . .. . . . 



home. " 

DONALD S ON : 

ry interpetation. 

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

happened. 

Eecause there was always the threat of a suit. That's 

There was aiways -he threat that the atto,wys 

STANhX!! : I see. 

DONALD S ON : Well, in 1946, January or so, January or February, I've 

forgotten which month, when they moved them over to Rongerik,they were 

a pretty sad group. 

We went back in '47, they were in awful shape. 

We were over there that '46, and we loaked at them. 

... try to get ... never had that, oh, Shields Warren. But Shields 

is all so gol'darn hsy. 

STANNARD: Pes. 

. .DONAIDSON: If he had little tfme to, but I always felt his 

interest is verp good. But he was so busy sleeping on the train 

going up to give a lecture at Boston, coming back the next day. 

I don't know hov he stood it ail the years. 

STANNARD: I'd like to ask you on the 

tape if I may, Loren, ''Were the objectives of the bid& program 

for the thenmnuc1es.r tests my 2iffermt than the fission tests at 

=hi? 

DONALDSON : That's right. 

STAWARD : The one thing I remember when Pearson was,during 

I don't know how either. 

. 

It was just a larqer scale?" 

mt short period as head of the DVM. 

DONALDSON: I Paul Pearson? 
.. 



STN'ARD: Paul Pearson. He asked, "Vhy lid you want to 

use mixed fission products instead of known isotopes?" 

find the answer. 

DONALDSON : L don't remember the .context. My guess now would 

be that again we were thinking in tens of field experience, and 

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

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

field experbents that I guess ncw we could all go to jail for &cause 

= contaminated a whole watershed to follow +be mmt of radioisotopes- 

STANNARD: Where's Fern Lake? 

DONALDSON : It's 50 miles from here, southwest of here. Beautiful 

little spot. We had a whole watershed there that we could do 

these sorts of things in. That should have been expanded out, but 

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

I didn't 

Do you remeaber? This was a laboratory experbn'c. 

ure't hterested h field studies of that kind. But there we could 

take these things and put them in to see how mch went up the tree, 

hm much has cm back down the trunk. Here's the study of hcw 

they separated out in the mud in the bottom of the lake. 

smm: I see here you have a collection of theses (Ph.D. and M.S. 

.. 

theses). I had a sirnilzr collection before I left RDchester. I had to 

hard them over to the library. 

CONALDSON : 'But these are nine. 

STANNARD: Well, these were mine, too. 

DONALDSON : Your copies? 

STAWARD : Yes. I just didn't feel I had a place to put then. 

.. 
We moved to a condominium. I'm not so sure that we did the righc thing 

002b4ti4 
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except for gerting Grace out of the Rochester winters. For me 

it's been a very hard transition. 

DONALDSON : Yes, when you lose your librzry,you're really handi- 

capped. 

STAN&UD : Yes. I feel that more than anything. 

DONALDSON: I do. Without my library I.. . 

STANNARD: This is glour bit'of immrtality in a way. 

DONALDSON : I wish I had it all. That's about 202 of it. 

STAbIARD : 

there's a mention occasionally of neoplastic growths occurring 

in plants. 

Qround. 

DONALDSON : 

I'm sure there's mre. Another question I had was: 

I mndered if that ever was studied in post-Proving 

Yes, it was studied, but it has no relationship 

to anything due to radiarion. You get exactly the same thing 

happenins here in similar plants ri&t here on carpus, right here 

in our yard. 

STANNLRD : I see. So it's some other cause? 

DONALDSON : Pes. There was 2 good deal of comment about.the 

misshapen coconut fronds. 

far away with no fallout, and the same so-* of +Ahg happed. 

STAWABB : I see. Kel.1, it's nice to know thzt everything isn'c 

due to radiation. 

DONALDSON : 

we follmed. that out to other atolls 

I think we were grasping at straws lots of times in 

the early days. We always.do. k'ell, there must be something! I 

remember when we first s:arced our firsc experfments; we couldn't be- 

lieve anything was happening unti,l we killed something. But once we 

0025945 
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I 
killed something, then we knew something was happening. 

STANNARD: Well, that was the attitude of the day. 

DOKALDSON : ?,ight. Then we could work back down and feel i 

little bit more comfortable looking for more subtle things. 

STANNARD: Well, what do you feel as an environmentalist and 

ecologist of this general view that if you arrange standards to protect 

man,you probably have protected the environment? 

DONALDSON : 

helpfullbut we've got to go back to warm4looded vertebrates. 

think if you protect them, why, everything is in good shape. 

STANNARD: There's no indication that there Ere highly sensitive 

steps in the eco-chain in the invertebrates or in the coldblooded 

vertebrates even? 

DONALDSON : 

If we just had some guidelines on man why it would be 

And I 

Well, there are during, no, no,not in the systems. 

There are stages in development, as you're well aware, certain stages 

of cleavage  ere cells are mre sensitive- 

'Ihat's why our "prcduct radiatian studies" is so 

important. Wlether it's external or internal, those are impxtant 

-use they rreasure the total respnse. I don't knm any studies, 

zrd this isn't just egotism, here *he total response 

is involved like that because these animals have to go oui into the 

sea,and they must compeze in a vicious ccmpetitive natural environ- 

mt. 

nzed their way back. 

chain back up here. 

But inprtantly, all systems have to go,and they have to have mxm- 

They have to have that mtal response to redo that 

If there's any impairment of any systen, it won't 

002b94b 
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work. You nay not know Khat sys:en I: is;but if you didn't impzlr 

something, it's tremendously comforting. 

ST&?ARD: That's very interesting. It's almost 2 behavioral 

study, isn't it? 

DONALDSOfj : Yes, but in the most vicious mtitive environment 

we can think or' where they have to leave this little pond, go out 

in the sea, be gone for 2, 3, 4 yearsland then come back and repeat 

that. Come up through the locks and come into that little pond 

and- back. 

STANNARD: I hadn't thought of it in that light. Rochester, 

as you know,has a behavioral toxicology program. They fuss around 

a lor about pigeons pecking, monkeys doing things and trying to 

find chsnges due to low levels of many toxic agents including 

radiation. They've found things k5th mercury. They haven't found 

anything with radiation yet,as fer as I know. But it is a natural 

behavioral pattern. 

DONALDSON: A tremendously complex one. 

ST.AN3IAR.D: Pes. 

DONALDSON : . You know the migratory pattern of birds. Well, that's 

exciting, the honing of the bee. 

within a short .t-lroe. 

maybe 10,000 dles, two trips around the gulf or' Alaska, and the3 

back. Part of them go north : part of them go south. 1'm.jusr 

But he left and came back again 

But here, it's gone a long time an6 m&e a tour of 

mrking on a paper nw on distribution patterns for the fish because 

r- we have tag rea-- for recaveries in the sea. An6 they're 
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down as far as norrhern California and as far up as abst the 

Aleutian Islands to the norr'n. ihd then they home back. 

s TArn'rn : xature's got a lot of secrets, still. 

DONALDSON : You bet it has! DNA is the most marvelous thing 

that was ever put together. 

STANNARD: There was a note that the omnivores came up Kith 

the highest concentrations of radiosisotopes rather than the 

carnivores. 

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

to the omnivores eating algaejfor example) that have the first 

absorption and that transfers then. And then the carnivore comes 

along and he loses some and step by step. 

STAWARD: 

DONALDSON : 

I'm not sure I understand why. 

It's pretty well documented. 

But the annivores hzd much mre thzn the carnivores? 

Well, the carnivores you see are eating the omnivores 

and moving up the chain one more notch;instead of concentrating, there's 

a biological loss. 

STAXXARD : 

Did that not hzDpen? 

There isn't much said about the pyramiding effect. 

DONALDSON : 

STAWARD : Wasn't emphasized. 

Pes, it happened, but I guess it wasn't elrphasized. 

.3 

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

bring it up when you talk to Art. ?hat was his area. 

STANNARD : 

difficult aree. 

NRDL reports ad icnow what they did, what they found out. 

The NRDL has become kind of a question mark, a 

I thought I could just go ir. and pull out all the 

Insread, 
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to my utter astonishment, Ed Alpen telis me that when they decom.issionec 

that laboratory in San Francisco they had some crusty admiral that 

insisted that decdssioning meant just that. The records went out 

along with everything else. Ed was so furious about the whole thing; 

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

WL reporcs and getting even a clear picture of what XRDL's mission 

-was and how they fulfilled it very difficult. Can you fran 

memory in your contact trith WL people help me a little bit? 

DON~DSON : 

STANNARD: FihO? 

DONAIDSON : Dr. Shell, Bill Shell. 

STANNARD: Oh, right. 

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

Eie used to get tced off with then,so he came over and worked with 

Bill Shell probably.can do better. 

us. 

STANXARD: I see. 

DONALDSON : -And we ..ad some instruments they didn't, have. Our 

relation to the3 were always just they were there and we were here. 

But there was no really great 'interchange. 

-.-.. .. .. ... .. 
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