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Subject: Medical Opinion Provided to Copaken and the Government
of the Marshall Islands

Mr. Copaken and Mr. deBrum submitted the attached at a meeting at the
Department of Interior on October 6. (which I did not attend) as
evidence in support of their positidn that radiation-related diseases
are prevalent throughout the northerhjMarshall Islands. Presumably,
Dr. Merliss was requested to examine the population on Wotje Atoll;
although, with a single reference to Utirik, atolls are not named in the
1etter. The point of Mr. Copaken and Mr. deBrum was that problems exist
beyond Likiep, that since the Department of Energy has not sent
physicians they have hired on their own, and that past information is
questionable.

Bruce W. Wachholz, Ph.D.
EV/OHER
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July 15, 1$80

Gordon Stemple
Attorney at Law
9720 Wilshire Boulevard
4t_h Floor
Eeverly Hills, ca~ifo~-nia 90ZIZ

Dear T,;r. Stemple:

At your req’~est I here prepared a su~.?.ary of my -

~P~~~o:?s 011 ~Y visit to the P;arshall Islands. I WaS
~ecply ir,?.‘-essed by the kindness of the people and by
.-!.LJ,eir gc..LAk-.GJ,=+1 .=-mrs ~n~ ~~.~ate courtesy, end by t~]e willing-
r.ess of the vice speaker and the president to spend tirr,e
wi~h us and listen to us.

Ily medical background should be set out so that
these opinions may be judged. I have practiced internal
~tedicine for thirty-five years. I have been accredited
1-.~Y the .~.tcr(icEnergy Con’.Tlissionr,any yea~-s ago to use
L“?ziozcElve’ isotcpes in medical pr~ctice for tl’ea~ment of
ce~-t,~in ~~j,roi~ di~ea~e~, i~~]~~~l:g ~:p~~f~y-l-ci~ism, a,nd

in L-e diag:.osis of thyroid Eiseases. I ‘chink I was one
of the fi~-st doctors to be so licensed for use of radio-
~ctive isotcpes in their office in Los ,~.vigeles. T],e~-e ‘

ray ha’~e been ten or fifteen ot.hers of us at the szme
+..~~.me. ‘An Fl”~na*”3ticnT for this licensu~-e I s’cu,5ied =bout
s~x mon’ch.s at- LJCL44,tzking ccurses in radioactive phvsics’.
=P.d radiation in genel-al . I used radioisotopes for the
diagnosis and treatment of thy~-oid diso~ders up until
adout five years ago, when space became crok’ded and the
lzrge scarmer and the devotion of a roG1m in my office was
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no longec desirable. I am certified by the American
Boards of Internal P;edicine, ~nd am a Fellow of tlhe American
OccupaticDal I,iedical Association. I em registered in the
states of California, Texes, and Illinois to practice.
~l~dicir,e. Finally, as part of my internal medical training,
I did one year of intensive pathology.

NOW for my observation: I was inunediately struck by
the remarkable frequency of \-isual difficulties and the
frequency of thyroid tumors. The frequency of thyroid
tumlors was sho’ti.nby the e.xm,ir.ation of a number of patients
Kho demonstrated thyroidectomy scars; by the examination
of some hcspi.tal record, and r,ost ~~lport~i?t by t>,e history
of the people telling me of t:~e epider~ic of these ciso~ders
c.n t~,eir islands. Since the populations on the islands
va~-ied from two hundred to more, often, particularly in
the smaller islands, the individuals who spoke to me
w?le~e a.’ble to give me a pretty fair idea of the number of
t~:yroid t~n,ors and visual di.ffi.culties that appeared on
their island.

Since the nuclear explosions there has been a relnark-
able epidemic of thyroid tumors in the Plarshall Islands, --
to my kno;+ledge a singular epidemic since I have ne-~er
seen its like before, -- starting about fifteen years or
so after the onset of the atomic explosions,<and conti-
nuing to the present. Some of the victims apparently
were in +.-...eir teens or pre-teens during the explosicr.s
and were most characteristically ferr,alebut some of’ the
victims ~;e~e probably not yet born at the time of the
~Xplcsion, although I do not b.ave such a concise chrGno-
locjy that I can say this k7ith absolute certainty. I
recall seeing one patient yo~ng enotigh so that it would
be hardly likely that she would have been born during the
explosions.

The thyroidectomy scars that I saw on these patients
Kere large scars, and for the most part it seems to me
that the entire thyroid had been removed. This was borne
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visual difficulties. I am not an ophthalmologist, and
brought no instruments to visualize the lenses of these’s
?eG?le’s eyes. However, I learned that on one island
about fiftv per cent of the population is losing. its ..
vision. Th,is does not come to me fro,m cne infcrm.ant, but
comes to me from three or four informants. One inforrlant
actually said that most of the adults were losing their
vision. Sometimes it was occurring in children. This
again does not seem to be concomitant w~th the b~~st or
follow shortly on it. One would expect the cataract
changes sooner if it was due to looking directly at the
b~~~ts, and I would not expect it in individuals unborn
at the time of the blasts. This appears to be perhaps
one of ‘&e most disabling disabilities on the island of
Utrik, and if not for the appal-ent willingness of the
island to take care of its own there wGuld be many people
o,n this island suffering by rezson of their dir.mir,g sight.
In a colder, crueler society these people would not be
able to survive.

The frequency of eye problems is complicated by also
the notable f~equency of diabetes. . Diabetes is an adequate
cause of cataracts, and older diabetics may develope
catzratcts. However I asked very carefully of those
patients whom I saw wibh vis~al difficulties, -- I assume
they had had cataracts scn,e had bee,n operated on ar.d had
cataract re.~,oval -- wb.ether they ‘.-erediabetic and I
understand that while several we~-e, just as many were
not, and the diabetic explanation for -all of the cata-
racts and loss of vision does not seem credib~le. Again
tlhis seems to be a radiation effect. >

As another radiation effect theye was a period of
time when there were an unusual number of stillbirths or
the birth of m~nstrosities. I ha-:e heard this called the
year of t!!e animal, although I unde~-stand this phrase to
be offensive to those women who bore such offspring and I
heard the particular phrase only from men and not co,mionly
used. It was the time klhen children we~-e born with in-
completely formed bodies, incompletely formed arms or
legs, or deformed heads. This occurred late, and not in
hhe nine months after a near-by explosion when one would
expect radiation effects. Moreover it occurred in islands
distant enough so that direct radiation effects govezned

.,
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by the univexse square ration rule, emanating immediately
from the bomb would be highly unlikely.

I think the ill effects still persisting on these
islands is not only due to soil contamination but is also
due to entry of the radioactive elements with a longer
half life into the food, where it has been biologically
concentrated, and is eaten by the people. Whether the
material th,at contains the radioisotopes is in one parti-
cular ‘<ecjetable or several or whether it is in the fish
or birds, I simply do not know. One would think, that if
tJe lagoon fish were involved, the food-chain exposure
would involve only a few islands since I arn told that
lagoon fish usually stay in their lagoon. If the large
fish on the se~side that swim between atolls are involved
=n.d carry radioactivity in their flesh, these fish a150
being eeten by the islanders, one would e>:pect a wider
diffusion of the effects of the radioactivity, -- which
is K>at F,as happ~~ed. There certainly would be diffusion
by birds and actual transfer from one atoll to another of
radioactive material in the excrement of birds flying
between the attols.

~jh<e Wide alff’dsioij oi- rsdioactive effects among the
islands of the ?Iarshalls, stronglv sugcests entry
tile - ‘

into
fcoa cha]r, wi’~h transportation bet.-een islands. This

is as yet only an opinion. Yet cth.er.,;iseor,e rr,ustass’~ine.,
that the fallout just S~ITIP~Y was so high, and has spread
so far be>0,3d that estimated by our finest r,uclea~ ~cie.qtis~:
Lhat distznt i~la.~ds a.qd distznt a{oll’s in the ~.;arsbal]s
Kere i;’,’.-o,’ededb~-inging about the ~adiati~n effects that
I have descri~ed.

TO my Lno’--ledqe, two cases of leukemia were found,
one in a hig,h government officer, and the other in a boy.
There ,may be others. I am suspicious also that radiation
pla>’s a pazt here also because of the freq~ency of leukemia
in the !;acaseki-;tii~-oshima sun’ivors.

I thii)k that these three: the tumors of the thyroid
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including cancer, disturbances in vision probably due to
cataracts, and deformities of birth ace a part of the
radiaticn injury, and that the continuing injury is in
large part due to food-chain entry by long-lived radio-
active ele.~ents. I strongly suspect that the leukemias
were radiation induced. Thel-e are other areas about
which I wonder and about which I am suspicious, but as
yet have fo~-med no firm opinion. I am told by the islanders
that diabetes has become very common. When I spoke to
the old people who re.member the w~y the islands were
before the nuclear testing, they all routinely deny that
diabetes was a great problem for the inhabitants. Now as
I speak to the Marshallese, I think that they have more
diabetes “tJha.nthe hTavajo Indiens, and I had always thought
the highest incidence was am,or,gthe h’avajos. Although
diabetes is exceedingly cor.non among the Marshallese, I
k:low of no dixect radiation effect that causes diabetes.
@n the c‘J-.erF.=nc?, I do no: know all that is to be known
about fc,od chain radiation injury and neit~,er does anybody
else. Our particular hurian experiences on radiation have
been either with therapeutic radiation or the exterior
t>~e of radiation at Hizosl-,ir,aand Kagasaki- Knok’ledqe
about food-chain radiation iS scant ap.d I am unable to
say whether the diabetes is related to the radiation or
not.

There are some sexupl proble~.s an.op.gthe males of
the island, or among the females. A r;~rrJ3erof men from
one atoll had told me that they detielcped a failure of
sexual interest after thle e:(.plcsicns, this ~ersisting,
and in several cases their families did not ex>~nd after
the bomb blasts. This’ also is likely rzdiation induced
but I cannot say whether this is food-cb,ain or whether
this is perhaps external radiation coming from the soil,
since the testicles a~e in an expcsed posit”ion, particu-
larly in people who so cor.~,cnly sit on the grcund or
squat as do the people of the ;;srshall Islands.

Immediate effects of the radiation occurred in some
individuals who spoke to me, these changes consisting of
hair loss, and burns of the skin. The burns of the skin
occurred in those islanders in which there was a dusty,
powdery fallout after the explosion called Bravo, hlhich
was effected by metereologic or ir.ac?vertence. There were

/ .
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deaths from these ulcel-s, acco:ding to the memory of the
individuals that I spoke to. Startlingly, I was tcld
repeatedly of deaths on Utric in the month following the
bo.rb blasts. Several people fzom Utric told me of three
in the month following tlie first blast, at lezst two of
them being in children and one, to my memory, in a young
woman. One suspects that this immediate type of response
is due to direct radiation connected directly with the
fallout, and probably not food–chain, although absolute
certainty is not available.

All of the people have consistently told me that the
damage to the \-egetation and the foods that they eat, --
extremely limited to sta~-t with –- has been devastating-
The l,larshallese eat a limited diet consis~i:lg of fish,
breadfruit, coconut, and arrowroot. The most sensitive
to radiation of the plants pro’~ed to be a~-row~-oot. But
this was a highly important foodstuff OP. these small
islezds. As I understood from the ~;a~-s!lallese that I
spoke to, before the blast the arrowrootgrew as a tuber
ortrhizome on the root of a bushy t}-pe of plant. A healthy
arrowroot plant would have six or so tubers, and would .
yield a good deal of nutritious food. After the blast,
the arrowroot pl~iltS themselves started to diminish and
the number of tubers on the roots decreased until the
point c=me at which the arrowroot has almost been lost on
som(e of the islands and -no longer serves as a stzple in
tlhe diet. The ~ia~-shallese describe to me the tubers
shrinking to t~o to three on a bush,. and then to srr,all
t’hers, and then to tb,e plant just not qro~ing at all, or
growing in a defol-nea menner. .simi.lar effects occurred
in +h?e coconut trees. The tops of the coconut trees
turned red Gr b:”own after t~,e biasts, and mar,y coconut
trees ha’:e not borne as well since. The breadfruit trees
have bo~-ne smaller fruit and often deformed fruit. Some
of me trees the.~,se]~~es ha.~’ebecome deformed.

I am also Stl-uck by the high incidence of h}~~erten-”
S’iOa ir. Yhe people of the P;al-shell Islands. The ~]lcidence
of hypeutensio~ in the a~’erage white .lmerican male goes
up to about five per cent depending on age. The frequency
of h>~ertensio,n however among the Marshallese far outnumbers
“bat, and judging from the hospita”l records that I looked

. .
.
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at when I visited the ~Jospital, and the answers to the
questions that the people- $ave ae, the incidence of h;ypez-
tension is probably over twenty-five per cent and might
be in the older people as high as icrty per cent. For
scme yezrs ncw general medical opinion indicate that
hypertension is a stress disease. It can be induced in
anir,als by crowding. If one takes experimental animals
Of small size, -– rodents, for example, -- and puts them
into large cages where they are free to mo~;e about, there
is no particular increase in h~~ertension. If one puts
them in small cacjes whez-e they are crowded a good deal,
and particularly puts “tkernin positions where, because of
iasdequste space or, inddeq’uate food, competition between
them for sustenance and living space developes, then the
incidence of experimental h>~~ertension increases very

greatly. It has increased in ‘xestern peoples in time of
stress. A study in TeY.as City in our o’ti-nnation some
fifteen years ago found that k-hen a ship blew up in the
ti.zrborr the ship carxying utii.orii-drnnitrate, and much of
the seaward portion of the city vas destroyed, the inci-
dence of hypertension in the to”~n rose greatly. It has
been found also ‘that when people with no particular ethnic
h:~ertension are moved to arees of substantial stress in
which they have to accti~~,]odateto rle.~problems, hyperten-
sion emerges as a disease. For exa~ple, Easter Islanders,
an island off the coast of Chile, have no h]_pe~-tension
when they remain. in their eth-mic niche. ~~.en these men
tra-<el to Chile and ente; the cc:,petitive economic world
theze , thev develo~e the sane z~.ount of h}~ertension as
do the Chiieans- ~n developed soc~e~ie~ br$aking of
social patterns by ilntiividtia”lsor by gl-oups does lead to
ll>_pcrtension. Captain James Graham scme forty years ago
found that the soldiers of the Sritish Fifth Army after
defeating with Rommel’s forces in North Africa de-~eloped
a substantial frequency of h]-pertension which could not
be always relieved by si~ple rest. Even after keeping
the soldiers in a rest zone for ,months, some of them left
with fixed hypertension which Zhey did not have before
the start of this battle. Consequently I believe that
the high incidence of hj~ertension is in part due to the
cultural upheaval that has been induced in these islands
by Lhe results, direct or indirect, of the atomic bombs.
There very likely are other forces here that ha~’e induced

-.
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social changes and pressures, and it is not my belief
that the only force or the only stress on these people is

the effects of the atomic bombing. I think it is a major
cause however.

These are my initial reactions. The recom.mendatior]s
whichl I make are as follows:

1.

2.

3.

u. .

.-

All slides on the tissue removed frcm the thyroid
of the Marshallese and retained at Tripler, or
Guam, or Cleveland General Rcspital or Broo’fihe.ven
should be exs.mined by a single pathologist of
your choice and one skillful in the recognition
of thyroid c~.ncer . I C?O not nean this as a
reflection cn the integrity or skill of the
pathologists who examined the tissue intially,
but I do recommend verification of the beniqn
nature of the tuners as repo~ted.
It would be highly desirable to collect firm .
health statistics independent of any prior
statistics taken by the Trust Treaty or AEC
scientists. I an not certain what criteria
were used in the col~ect~on of former statistics”,
and I am not certain as to whether doctors were
sent, and I’cert&inly am not at all satisfied
that a vi~orous search ~as been made in respect
to cataracts or other complaints that these
people ha’~e. I would think th-at such medical
investigation would should be done on a number
of different islands.
I recomr,end a consultation with a geneticist,
to exa,mine the chromosomal pattern of a r,urnber
of Plzrshallese Isl.ar.ders.
I recommend a horticultural expert who sl~ould
study the effects of the radiation on the ‘;egeta:~
foodstuffs and a marine biologist to co~.sider
the question of concentration of radioisotopes
in the bodies of the larger fish. That some of
these studies have been done before ShOUId not
discourage similar studies by experts of your
<=signation.u.



5. Full hospital transcripts of every patient seen
at Tripler, 13roo!<haven Institute, the Cleveland
General Hcspital, or at Guam should be obtained
and these full records should be returned to
lflarjuro for the investigation and the study of
physicians who need them for trea’ment. It is
impossible for a physician to treat with best
results patients wi”thout fully knowing prior
records, and from my visit to the hospital I
learned rather clearly that the records from
Iiawaii or from the b-nited States were not getting
back to the several physicians at the hospital,
thereby hampering their work.

6. All data in the possession of the AEC or Brook-
haven on the radioactivity of the soil and most
particularly the foodstuffs of th,e island should
be re~-ealed fully to the !flarshall Island authori-

ties.
7. A study of the mig~-ation of lazger fishes and

birds between the isla]lds possibly carrying
food-chain radioactivity should be undertaken.
(I understaild lobsters migrate communally rela-
tively long distances. ) Tuna and large fish
swin fro,m ;toll to atoll.

I am going to state clearly hoxever at this point
and in this context, that in sG,xe circumstances I ha’~e
not been impressed with. the assid-~ity of the Trust Treaty
physicians or the Atomic En,ergy CorL,mission physicians.
For example, there was a ge13eraI compIain~ of dir~ing
vision some five or six years ago on Utl-ic, probably due
to an increased incidence of cataracts. ;~cne Gf the
people from Utric that I spoke to told me ~~at ar.y physi-
cian exami~.ed their eyes in suck a way as to be able to
recognize cataracts. Instead I was tG]d that tWO bCXeS
of eyeqlassss were shipped to the island 5~i.aq of vsriotis
models and frames, and the people ‘<ere tG ccn~e in ar,d
choose whichever eyeglass seer,ed to help them. And this
Was hv,e s’d,m of the ir.ves~ig~tio,n end tre~+~~nt Gf th,e eye

problems, -- of what I think is a unique epidemic of
catazacts .
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The follow-up care of patients with total ablation
of the thyroid also appears inadequate. So,ne had stopped
their medicine because of side reactions and appear hypo-
thyroid to x,y eyes. No regular follow-up has been pursued
to allow c~,ange of thyroid m,edi.cation, cr increase or
dec~ease of dosage. A general feeling of distrzst of the
Treaty l’~dst and Atomic Energy Commission physicians is
wide-spread a,mong the l.larshallese. The people of the
Marshell I:lanc?s I spoke to have no great faith in these
ph~’sicizzs, do not consider them de~roted to their interests,
but insteed representing the lP.teTeStS Of the At@miC
Energy Commission or the Trust Treaty authorities, and
were reluctant to place their health in th,eir F,e.nds, --
although they finally did so for want of any other ade-
quate facilities supplied by the T1-eaty Trust Orga~i-
zation- 1 m also i~,pressed with the failure of the
r,h.’,’sicier.sto cc.m.municate fin.di.nqs znd progncsis to the.<
Fe,2ple of these islands. Each patient is entitled to
ha-(e his g~esticns answered. he should be told the nature
of the lesion d.iscove~-ed, and, if he asks for it, a pro5-
inosis should be qive~.. The dactor should, when he can,
l.nfor,nthe patient of the cause of his illness. These
basic rights of a patie~t he ‘/e been in la~ge part ignored
in the Marshall Islands, and I found ~rery few I“:arshaliese
x~~o Kere acq=~ai,ntec?with the nat~re of tl~eir pathology.
I reject f’iumly the thought that the people :ere too
pri.~,itive or u:jeducated, to absorb such infcrm,ation,
sin~’e I have fo>~:]dthis n~t to be t>-ue. XYong tl?e.mal-e
ed~cated and in~elligen.t ]eZdP~-S K:TO LIOU12 !2e Ale to
digest s~~h inf~rnat-on ~l;d form thei~ ~wn ~Gnc]u~ions
ZbGQt ‘Khat the is]an~s, i~~ ~~;e~at~~n, its ~,eo~le, and
its cultul-e has scffered.

.
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I em writing to >OU instead of delivering an oral
report so that ycu may use this written report to demon-

.
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strate my medical o~inion of the hazards that the P]arshal-
lese people are facing and will continue to face in the
future. I em hopeful that the statistical and medical
studies which I have recor.~en~ed ~~il~ delineate ~lOre
clearly the injury to the i~arshal]ese, and allow the
Marshallese leaders a better opportunity to understand
the problem of their islands. This collection of informa-
tion can well lead to an improvement in diagnosis of
hitherto unrecognized food-chain radiation caused diseases,
to the iden.tifica.tier. of tl]e chai--nels thro.~gh which injury
occurs, and ultimate res’ult in better treatment and even
prophylaxis of o:;e ti_pe of anothjer
of s~c<~ dise~se,

ag=lnt the development
-- for exem.pie, the prophylactic use of

Inoz<?r.ic icdine, lessening further absorption by radio-
active iocii~,e from food by klc~cki~ng iodine upta’ke.

R.F-”;: 1s
LTR217-F
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