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30 March 1254

Dr. Yoshio Hiyeme
Professor,Fisheries Institute
Faculty of Agriculture

Tckyo University

Hongo, Tokyo

Japan

Deer Dr. Hiyema:

We are extremely sorry to hear aboutthe accident to the
Japanese tuna fishermen who were operating the long line in
the area near Bikinl Island during the last atomic explosion.
We will try our best to answer your cuestions and furnish you
vith as much information asg possible to help solve your problems.

Your first question is impossible for us to enswer and
we are referring it to our Director, Dr. Leuren R. Donaldson,
who might have some information that would be available to you.
In eny event he will probebly write you in the near f"tuﬁc
regarding this and other questions noted here. ‘

In reference to your second question we are enclosing some
daeta regarding permissible amounts of radioactivity for humsn
consumption under emergency conditions. This will give jyou
some 1desa how to evaluste your own problem. It Is possible
similer deta 18 already in your hands.

The third question can be answered in part by the enclosed
publication, AECD-3446, In general the following remarks might
te pertinent for immediete use and might partislly relieve your
anxiety.

You will note from our researches that the radiosctivity
is least in the muscle tissue, even in heevily conteminated
fish found close to the blast center. On the other hand the
radiosctivity 1e¢ highest in the stomach contents and in the
liver. This is also true in the invertebrates. Much of the
contamination from radiozctive materials is external, usually
cenly in the superficial layers of the skin. Ve believe here
that such 1s the case of your tung.. and other fishes taken
in the flag lines or contaminated from fall-out material {(from
the atmosphere) on the decks of your ships or in the holds.

We definitely urge that you carefully remove the skin of the
fish samples you &ssay and evaluate the radioactivity from
muscle alone. <Similar snalysis should be made of liver, ovarics
and other parts of the fish that are used for food. Usuall;

the muscle should be quite low in radioactivity.
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Another factor that is important 1s the length of the
half-1ife of the redloactive materials present in the organisms.
If the haelf-1ife 1s comparatively short, storage for some time
will probably bring the radiocactivity to & permissible lemel.
Qur experience has been thet most of the radioactivity after
the blest is comperatively short-lived. You should meke sequential
counts of the same tissue to determine the half-1ife in your
meterial.

The concentration of radioactive materials 1s greatest, of
course, near the blast center and diminishes out from there,
except for certaln local concentrations buillt up because of
wind, currents, or rainfall which might cerry fallout materisl.
In the fauna the concentration of radioactive materiasls is
greatest In the invertebrates, somewhat less in omnivorous and
herbivorous fishes of the bottom and the reefs, and much less
in the carnivorous fishes of the reefs. Radioactivity in pelagic
fish off the reefs and just outside the lagoon is usually &bsen
or very low. :

We have just been reading of the account of the Japanese
fishermen in LIFE MAGAZINF and we have some idea of the circum-
stances with which you and the Jepenese fishing industry are
faced.

The radioautograph of the shark flesh in the article in
LIFF MAGAZINF. appears to be due to a chemical reaction on the
film and not due to radioactivity. It 1is possible that moisture
from the flesh galned access to the film and produced the picture
shown in the magszine. We would like more details concerning
the production of this photograph if you have them. ¥ the
shark was taken by the "Fortunate Dragon” we would be positive
that the radioactivity would not have been eble to reach the
muscle tlssue. There would not have been time for the fish to
swallow the ash, digest it and distribute the elements through-
out its system. This, coupled with the fact that the so-celled
X-ray pricture of the shark flesh looks like nothing we have
mede in the way of radiosutographs, indicates that you were
right in Iintimeting thaet the dangers from radiocactive fish were
exaggerated.

The recent bombs at the Eniwetok Proving Grounds will have
the activity expected from the usual atom bomb plus the induced
radlaetion. Induced radioactivity in this area will naturally
include Calcium 45,because calcium is & common element in the
area, and other elements such as sodium.

We sincerely hope that this material will help you in your
efforts to solve your problem. Plesse feel free to write us
for more information that you might need. We will answer to the
best of our abllity. We would like to be kept informed of your
progress as well as of the problems that arise and your method
of meeting them If your time will permit.

Yours sincerely,

L. D. Welander



LEVELS OF RADIOCACTIVITY IN WATER AND FOOD THAT

CAN BE PERMITTED UNDER EMERGENCY CONDITIONS

FOLLOWING AN A-BOMB BLAST OR OTHER
NUCLEAR EXPLOSION '

Radioactive contaminstion of water supprlies and of food may
become & significant hazard following some types of nuclear
explosions. The level of radloactivity that cen be permitted
in water will general be inversely proportional to the time this

wvater is used for human consumption.

On this premise, Table I

has been formulated to furnish guidance as to accepteble values
of redioactivity in water during a period of emergency lmmediately

following a nuclear exploslon.

TABLE I

Emergency levels for radioactivity in drinking
water in perlod immediately followlng nuclear
explosion

Time Water Is To

Be Consumed Acceptable Beta-Gammsa Activity Lcceptable Alvha Actil

microcuries per disintegrations

microcurles |disinteg

cc per min. per cc |per cc per:on p
cC
—_ —
10 days 9 x 1072 b x 100 5 x 10-3 1.1 x 10"
One month 3 x 1072 t x 10% 1.7 x 10°3 3.7 x 10°

SCope of These Fmergency Values

It is emphasized that these are not peacetime permlssible limits
of radioactivity for either long-or short-term consumption. Respon-
sible officisls cen utilize these values during periods of emergency
with the conviction that water with radioactivity falling below
these limits can be used with no real haszard.

The beta-gamma values do not apply for periods later than
one month after a nuclear explosion, since the longer lived radio-
activity remaining carries an increasing hazard for human con-
sumption. These values can be considered as applying to food

as well as wvater.

Monitoring Instruments for Detecting Food and Water Contamination

These acceptable radioactivities are substantial in terms
of presently available portable monitoring instruments. Emergency
radiation monitoring teams will find 1t possible to measure
these concentrations of radioactivity with their standard equip-

ment.
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Dr, Author D, Welander
Fisheries school, March 23rd, 1954
U, of Washinzton,

Seatle,USA
Dear rrof, Welander,

I suppose vou may xnov the recent accident,

throuch new papers, that the Japanese tuna Tisherman operating
the long line in the area near Bikint 1sland in }Marshal Islands
were wounded by zetting the ash of atomic bomd which has radio activity,

As the fishermen were ignorant about the matter, the fish brought
hack by that boat was landed and sc0ld to various place, hefore they
~vant to the hospital appealing ichy ani found it was caused by
“he radio activity, The €ish sold were examinsd #€f£€ and found
enoush radio 1ctivity to he dangerous as food, and the government
food examination sustem was mobilized to fbnd out it already distributed
throuch out the country, And, already almost of all the fishes, tunas
and sharks, vhich brousht in by that hoat were found and under safety
disposal, However, peoples wvere so freightened psycologically by
rather exacsgarated news, the goverament food examination system is
5t111 carrying on the examination about the fishes landed by the
tuna fishing boats comring back from the Scuth Pacific area from the
gstand point of food hysiene,

Being an ichthyolosist vho ever Jorked in that area I have been
embarassed by so frequent questions both from the government and people
about the safety to eat the fish caught in that area, bhacause I have
v§y poor knowleze on the fish related with the radio activity,

The qply knowlece «e have by the experience at Hiroshima and Naszasaki
is sems to me unappliable to this new type of bomdb, about which scientifi
data we have no means Lo obtain,

While I was running about for this problem, as the moat of
“iah markets ~vere closed by the fear of people, I was visited by
Dr,BruceW, Halstead, College of Medical Bvangelists, Loma Linda,
Cali fornia, who came over here ~ith the job about the Pacifiec poisonous
fishes, about which I worked some about ten vears ago,and since he
gtarted his newv investigation I am cooperating as far as 1 can,
Then I asked the question about this matter as I thoucht the matter
vonld be alreadv worked out by American hiologiasts, He said he knovw
little about the matter, and you are only rioht scientist ~ho worked
an this field, and he succested to write to vou, This is why I have to
ask so manv thines related this eargent problem;&;aru.



I ¥new well that =50 many thinc3 related with atomic bomd or
eneragy is considered as a sort of millitarv secrete, and the
precious results vou ohtained might not e printed, Hovever, if
vou have anvihinz already published about this matter, I am very
ernest to oet a copy of it,if it is possible, :

Explosion happened in 1st of March seems to me very different

from that happened at Hiroshima nd Nacasaki, The latter case
the radiation is the cause to damqpeﬂhnv sort of living includ ing
human being, but in the former the radio active ash is something
as far as in the area pretty far from the spot, The ash itself

already analysed chemically bv the chemists, and they told us
calcium is the most and various kinds ~f bomb products are mixed in,
The amount of ash the boat which located 15 sea miles East of prohibite
area is merely few mm, thick on the deck, And, this is the only
data we have for the calculation of the concentration of the radio
acitivity in the gea wvater by that I Wave to enumerate the radio
activity of wvarious sort of fish which would bhe the food of tuna
in that area about which the Japanese fishine industry has great
consern,as we'l as the majority of the-~people in this country,

If vou can answer me from your knowlege to the following questior
I il appreciate it very much,

1)Do vou have any idea ahout the pattern of density distribution
of this 3o0rt of ash both hy wind and water current?

2)What concentration of radio activity of the sea water makes living
fish in that water to have enough radio activity to let it be dangerous
to eat?

3)What sort of circulation of the various radio active elements produce
by the bomb can be expected in the food chain of the marine organisms
in the area by the coral reef and in the area off at deep water, incluc
tunas and sharks as the fish in the highest food rank®

We are hoping to make ay minuature experiment in aquarium tc
solve ay part of the question above mentioned, if it is allowed to
do 1t, however we have no idea what concentration of the radio activit:
of the water should be prepared to put the fish in.

I am hoping your early reply about the matter, because I am
earnest, to blow out ard take off some sort of anti-americsn feeling
which probahly oricinated by the communists U¥fYY who are utilizing
the chance of this unfortunate accident and aiming to let people
fear their common food nnd get in cofusion,

Yours truly,

P.5, The matter would bhe srious, -
30 1f you want to know my status .
pleaae ask it to Dr, VanCleve



