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BIOLOGICAL TESTING INVOLVING HUMAN SUBJECTS 

BY THE DEPARTDIEN1, OJi, DEFENSE, 1977 

TUESDAY, MARCH 8, 1977 

U.S. SENATE, 
SuncoMMI'ITEE ON HEALTH AND Sc1ENTIFIC RESEARCH 

OF TIIE C01111urrrEE ON Hu:lIAN RESOURCES, 
lV ashington, D.O. 

The subcommittee met, pursuant to notice, at 10 :07 a.m., in room 
4232, Dirksen Senate Office Building, Senator Edward M. Kennedy 
( chairman of the subcommittee) , presiding. 

Present : Senators Kennedy and Schweiker. 

OPENIXG STATEMEXT OF SEX ATOR KEXNEDY 

Senator KEXXEDY. The Health Subcommittee will come to order. 
In 1975 the Senate Health Subcommittee learned of serious deficien­

cies in the Defense Department's efforts to protect the human subjects 
of drug research. In 2 days of hearings, it "·as learned that consent 
forms were largely inadequate, that human experimentation review 
boards rarely met, that unwitting members of the civilian population 
had been test subjects, and that the Food and Drug Admimstration 
had inappropriately given up its responsibility for assuring that drug 
test subjects were fully protected. Today, we will learn what has been 
done in the ensuing 18 months to correct that situation. 

We have also learned, for the first time, the extent of the Depart­
ment of Defense activities in biological warfare. ,ve will focus pri­
marily on the biological warfare research program and the protection 
of witting and unwitting subjects of that progmm. 

Recent revelations of simulant, open-air testing in civilian areas 
have alarmed many neoplP. Their conce>rn extends beyond the safety 
or hazards presented by the test organisms, however it goes to the 
heart of what a free society is all about. Should a democratic people 
cede to its Government the full responsibility of determining when 
secret te>ia:ts on unwittinrr snbin·ts arP nP.cPsic:ary to protPct the Nation's 
security 1 How can public accountability be maintained when secrecy 
is a legitimate and necc>ssary compo11<.mt of research on human 
subjects 1 

I intend to reintroduce legi8lntion next week to extl'nd the juris­
diction of the National Commission for the Protection of Human 
Subjects of Biomedical and Ill'havinral Research to COV<'l' all FedPrnl 
departments nnd agencies. Similnr lc>gislation passed the Senate last 
year by unanimous consent. It died in the House of Representatives. 

(1)  
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I bel ieve the National Commission has earned the trust and respect 
o f  t lw .\.1 1 1encn 1 1  1wople. lt has ii,,i,,11ell recommendation,, on f Ptal re­
'l'areh and l'C'f-Pan·h on prirnner·s which has earned it t hc> l'C'speet of 
scientists and laymen alike. I believe it is time for a nation with a 
'l'il'11t ific capabi l ity seeond to nonC' to de,·elop a uniform, national 
program for t hl' prot C'dion of human re><earch subjects se<'oml to none. 

It is important, however, that the two subjects not be confused. 
The protection of subjects of research is a differC'nt proh\C'm than the 
rlecision as to whether or not to do the research at all. The two arC' 
rchtted but not identical. I believe it is legitimate for the public to 
participate in both types of decisions. 

In biological warfare, public suspicions about tests on unwitting 
subjects should not cloud public determinations about whether defen­
sive biological warfare research is necessary at all. It is conceivable 
that had there been less mmC'cessary secrecy and more public input, 
tests on unwitting subjects might have been prevented while tests on 
witting volunteers might have been increased. 

The public cannot and will not support what is docs not undC'rstand 
and what it learns by expose. The interests of national security might 
have been better served by more public understanding and less 
c·oncealment. • 

Before recognizing my colleague, Senator SchweikC'r. who has bee11 
so interested in this f:-nLject and has been so helpful to this subcom­
mittee in both fashioning thrse hearings and focusing the attention 
on t.his issue, I want to say how much we appreciate the cooperation 
of the Department of Defense in these hearings today. There are a 
number of public policy issues that are raised by a ll this subject 
matter. 

Our interest and the interest o-f this committee has beC'n in the pro­
t ection of the human subjects of our American civilians and in insur­
ing the adequacy of that protection, the consrnt, and in fashioning 
the legislation to try and insure that that would be the case. 

1Ye have good legislation. ,ve were intC'rested in extC'nding that 
legislation to the Department of Defense Jast year, and I am sure 
Senator Schweiker remembers that when we had the rC'presentati ves 
of the Yarious service organizations, all of them without exception 
supported the Pxtrnsion of that legislation to include the Departmrnt 
of Defense, but had to take n position negative to that because of sonw 
order o-f 0MB, ,vhich we were never able to quite rationalize or justify 
or feel was warranted. 

I find in my dirrct conversations with Secretary Brown an extrC'mcly 
positiYe and constrnctive attitude in this subject matter. 

1'T e realize yon cannot at this time indicate a specific position on 
this since legislation is not before the committee. It will be introduced 
next week. 

I can tell you how helpful your comments today will be in assisting 
us to achieve and accomplish our task arnl our j ob. 

I :further notp that matters which he presented this committee 1,"!0 
back many. many yPars. In tracing the history of developnwnt of this 
program, we find actions taken by those individuals involved in na­
tional security took place during the period of the fifties and sixties, 
nnd therefore we arr really catching up in terms of history. I want to 
commend the Department for presenting this information to us in the 
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way that you will this morning and for the cooperation that you have 
had with the staff, in helping us, assisting us, to really come to grips 
with this issue. 

"'p wi l l  hnn, tlw open session at the start of tlw hearing. There arl' 
soml' matter,, whieh arr classified. "\Yl' will hnrn that in a closed se:-.sion. 

Thc>n "·p wi l l  wor·k with the Deparh11P11t in trying to l'C'Hal a;; much 
of t i ll' hearin!,! l'l'l'or·d as we po:-.:-.ibly can fol' tllC' p 1 1hlt1·. I a 1 1 1  eompletcly 
i;at isfil'd that l lw thrnst of t his whoh• program wi l l  bl' l aid u11L for the• 
pulJ l i(' today. l want to rl'!'og11i:1,e SPnator �c1nwiker at t h rs t iml'. 

Srnnt or Sunn:m:im. Thank you, )lr. Chairman. 
I am gfad to ha ,·1• t lw opportunity to join in this hearing into the 

eonduct of b ioloµ.ieal arnl clwmical warfnn• frst.ing by the DPpart11w11t 
of J )p frn:-,C'. 1 was ckqily 1listurbell hy pnblislwd rPports that thC' .\rmy 
had run te,,ts in populated areas of the Fnited StatPs, apparl'ntly ex­
posin!,! largl' n 11mlwrs of .\mericans to potentially clnngProus snh­
stanePs. Sine·(' thP I-Ienl th and Scientific Research S11Leommittee has a 
n'sponsiliility to take thP lead in  isstH's of l'l'Sl'a reh l'thics and to pro­
tPct t lll' human s1 1L_jl'ds of l'l'Sl'areh. I fp]t it 1wcess1u·y and appropriate 
for 11s to ha, (' hearings on tlw impot·tant issuC's raised by this te!:iting 
prog-ram, and I "·ant to thank Srnator Kennedy for agrPeing to my 
n•qne:-t for thesC' hearings. 

I al-..o apprPciate ihe work that thr Department of DPfl'rn,P hm; put 
into t lw J'C'port released this morning-. This is a positive and constrnc­
t iw :-,(pp, and it wil l be most 11!:ieful to ns in drafting new legislation. 
I think our primary intpr·pst is l ooking a llC'ad, cleYC'loping policies for 
new legislation rather than unnecessarily rehashing the past, but I 
think also we can learn from the past. So I intend to reYicw this report 
,·ery carefully. 

This is 11ot tlw first t ime WP ha Ye hea]'(l testmony on tlw propriety of 
DC'parl 1 1 1rnt  of De fPnsc• l'PSParch actiY i t il•s and the usp of h 1 1 111nn suh­
jPcts, and I intP11<l to PXami1w the rPport ancl today's h':-.ti1 1 1011y closC'ly 
in l ight of what "·e hPanl hdorl'. 

1Iany sPrious fJIWF,t ions han, hPPn rai:-,r1l, partie1 1 la 1·ly in rrgard to 
the biologil'al si1 11ulant tests whfrh han• beC'n widely repo1tPcl in thc> 
prc>ss. l\[c>clical C'Xl)('l'ts J iaye told us that t lw _\rmy was using simulant 
al,!C'nts-lin• orl,!anis111s whil'h ,n1 know ean infret human bl'ing-s-in 
places l ike t lH' Xew York snbwa,v sysh'm. 'J'lwre han' lwen tests 111 my 
home Statr of PC'nn,;:ylvania-in Mechanicsburg-, in the Kittatinny and 
Tusrarorn T111ml'ls 011 t he Pl'llllSyh ania Tnrnpikl' arnl a long Pe11nsyl­
rn11ia Slat!' H ighway 16. So11 1C' Pxprrts haYP told mp thnt the _\rmy 
l'0lll in l ll'<l f o  1 1,-p a l'Prt a in bad<•1 ·i 1 1 1 1 1  1011µ: a ftl'r· ii was known f o  ('llW-,l' 
in f Pet 1011. Ollicials from the CcntC'r for Disease Control hare• :-.tatecl 
that ni:rny hl'tter altp 1·natiws to t l lC' known pathogen ic funi!!llS .1hper­
gill11.� f11111 iyat11s l'xist . It has bern snggeF>tetl that tlw fact that tlw 
organis111s usPd as si 1 1 1 1 1 la11h tlo natnra l lv ocem· in the cnviro11111Pnt 
does not at all insu r•p their safety-in faet, because tlwy are normally 
n•gulnted by the l'Jl\·i ronment, tlwir efforts may he harde1· to detect 
:wd <·ontrol. 

TherP may bl' honest disngrPC'ment about whetlwr or not a snbstancp 
is danµ:pron!'i-an<l n bout when Wl' can expPct re!>enr<'hers to know about 
thC' potPntial <l:rngl' I'. PC'rhaps m0l'l' opPnness is nePtlc•d, part icularly 
in thP Lioloµ. ical an•a :-;ine<' wr ha ,·p rl'nonncl'll ttsl' of hiologiral warfare 



4 
nn<ler any circnrnstances, to ensure that all avai lable expertise in the public and private 8Pctor is brought to bear in each te::;ting deci:sion. One thing seems clear : it is ret·y risky indeed to as::;ume that any J iving orgamsm., reduced to germ warfare size and released in a popu­l ated area, is actually, theoretically, ever safe. �\.nother problem which arises m connection with any open-air test­ing is the problem of contamment of any agent, be it a 1irn organism, a chemical agent or simulant, or an anticrop or antianimal agent. Even though the spray may be in a confined, nonpublic area, how <lo we stop down wind effects and leakage ? If anticrop and antianimal agents are tested in the open air, how can we be absolutely certain that not11ing will get into our food supply ? 

I am looking forward to full disclosure of the extent of this pro­gram, the reasons for it, and the chain of responsibility involved. I would like to know how many tests there were and how controls were exercised, especially since it now appears that many tests were per­formed all over the country and some tests were clone by private con­tractors. I want to know what justification there was for this endan­gering of the public health and apparent disregard of individual human rights. How was the need to do these experiments--if there was a ueed-,·erified for each individual test proposed ? ,niat followup "·as there on possible infections ? 
Perhaps most importantly, have the tests ended ? If so, could they start up again ? 
All these questions are vital as we attempt to come to grips with the key issue in these hearings-the use of Americans as umYitting human subjects for open-air germ warfare testing conducted in the public domain by officials of our own Government. Since the original news reports appeared, my office has receh·cd a number of letters from people who want to know if our own Armed Forces, charged with protecting us, could have injured them or their loved ones through indiscriminate open-air testing with disease-pro­ducing agents. They do not like the idea that they may have been guinea pigs in germ warfare experiments. In most cases, there is no reason at all to believe that the tests are implicated in these illnesses, and of course no direct proof exists. But I think it is tragic that in a free country like ours these sorts of questions ham to occur to people at all. The American people have a right to know what is gomg on around them, and I hope this hearing wi11 help resolve their lingrring doubts. 

Lastly, it is my understanding that in the near future we will have anotI1er <lay of liearings, at which time distinguishe<l medical and sci­entific experts can offer their observations on this program. 
Thank you, �Ir. Chairman. 
Senato1: KF.:!,KEDY. Thank you very much, Senator Schweiker. \Vell, I think you understand now, as I know you do, Secretary Miller, what our interests are. We will proceed now with your testimony. 
If you will introduce your associates, we will start out on your testimony. 
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STATEMENT OF EDWARD A. MILLER, ASSISTANT SECRETARY OF 
THE ARMY FOR RESEARCH AND DEVELOPMENT; ACCOMPANIED 
BY BRIG. GEN. WILLIAM S. A UGERSON, ASSISTANT SURGEON 
GENERAL FOR RESEARCH AND DEVELOPMENT; AND LT. COL. 
GEORGE A. CARRUTH, STAFF OFFICER, CHEMICAL AND NUCLEAR 
BIOLOGICAL CHEMICAL DEFENSE DIVISION, OFFICE OF THE 
DEPUTY CHIEF OF STAFF FOR OPERATIONS AND PLANS 

Mr. MILLER. Thank you very much, l\Ir. Chairman and Senator 
Schweiker. 

'\Ve appreciate the opportunity to appear before you today to pre­
sent testunony concerning the Army's biological  and chemical warfare 
programs. 

'\Vith me today on my right are Brig. Gen. '\Yilliam Augerson, 
Medical Corps, U.S. Army, who will testify on the human testing 
portion of the Army's program, and on my left is Lt. Col. George A. 
Carruth, who has spent the past 2 months assembling the report you 
have before you on the history of the .Army's biological warfare 
program. 

I would like first to take a few minutes to present some of the 
history of the Army's program on biological warfare. 

It began in 1941 when the National Academy of Sciences, due to 
national concern, appointed a committee to make a complete su1Tey 
of biological warfare ( BW) .  In February of 194:i, the committee 
completed its efforts and reported that n,v as a weapon was not 
only feasible but that appropriate steps should be taken to establish 
a BW program for this country. 

In August 19-:1:i, !Jresiutul Roosevelt approved the formation of 
the '\Yar Research Service ("·Rs) ,  with George ,v. l\Ierck, of the 
prominent Merck pharmaceutical firm, as its Director. 

The first task undertaken by the 1Y ar Research Service was the 
development of defensive measures a�ainst possible n"· attack. 
Shortly after program inception, the 1' RS concluded that essential 
knowledge could be developed only with larger scale developmental 
operations. 

In November 1942, the '\YRS requested the Chemical ,v arfare Serv­
ice of the Army-which was redesigned the Chemical Corps in 1946-
to prepare to assume responsibility for a large scale n•srarch nnd 
development program. 

In 1944, the "·ar Department, specifically, the Chemical \Varfarc 
Service, was assigned total responsibility for the U.S. n,v proiiram. 

It became obvious early in the program that the United States 
was behind other nations in its chemical and biological warfare 
capabilities. 

Senator KENXEDY. Can you tell us where we are today, l\Ir. �filler, 
on that question 1 

Mr. MILLER. I can comment first on chemical warfare capability. 
I think that we have an aggressive defensive program going on 

in the Army with respect to protective clothing, masks, detection de­
vices and so forth. I think that we are behind the Soviet Union in 
terms of capability to use chemical agents offensively. 
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I think that we are perhaps behind in some respects having- to clo 
with training and clecontanunation. The Russian numeuvl'rs that we 
know about concentrate on large-scale decontamination training and 
so forth. They use positive pressure systems inside their tanks and 
inside their personnel carriers to preclude the entry of chemical 
agents. 

Senator KENNEDY. That is on biological warfare ? 
Mr. MILLER. I am talking just chemical, Senator, at that point. 
On biological, as you know, we have no offensive capability at all. 

We have turned over to the Pine Bluff, Ark., Arsenal Antipersonnel 
Agent Production Facility to another agency in the Government. 
"\Ve have no means of dispensing biological agents at the present t ime 
and our activity is entirely associated with defensive research with 
respect to immunization, with respect to protective clothing, masks, 
detection systems, and so forth. 

Senator KENNEDY. Are there other countries now that are doing 
extensive research in both chemical and biological warfare ? 

Mr. MILLER. Certainly Russia and its satellite countries are doing 
extensive research to the best of our knowledge in both chemical 
and biological warfare. 

Senator KENNEDY. Have you made any assessment as to the nature 
of their offensive capabilities in that area of biological warfare ? 

Mr. MILLER. "\Ve do not have any confirmed evidence that the Soviet 
Union has in fact destroyed its offensive biological warfare capabili­
ties. They have signed protocol and indicated that they have dis­
continued production of biological agents, their production facilities 
have been dismantled and the stockpiles have been removed. However, 
we have no confirmation that that is the case. 

With respect to the United States we have destroyed our stockpiles 
and permitted inspection and insurance that these stockpiles have in 
fact been destroyed. 

Senator KEKNEDY. What significance do you draw from that, or can 
you draw any conclusions from it ? 

l\fr. MILLER. The significance that I would draw with respect, 
first, to chemical warfare is that the Soviets clearly intend to main­
tain an offensive capability, an ability to fight a war in a chemical 
environment. 

With respect to biological warfare I have great concern that we 
are unable to confirm that they have in fact destroyl'd biological 
agents capable of being used on a large scale in an offensh·e way. 

Senator KENNEDY. Your testimony is they_may have. They may have 
destroyed these age�ts, but you have no evidence that they have ? 

Mr. MILLER. That 1s correct. 
Senator KEXXEDY. ,vhat can you tell us about the defenses that are 

available againf't biological warfare ? 
Mr. l\1u,LER. Our own defense at tlw pres<'nt time comprises (•ssenti­

nlly two l'll'ment:.. One i:. with respect to mr<licine, in which we nre do­
ing medical research on th(' effects of various known agents and the 
hardware program which is devoted to developml'nt of protective 
masks, dl'tection scl1('mes nnd protective dothing. This is of course 
focused on the 1wecls of the military. It is focused on the nee<ls of the 
Army as opposl'd to general population. 
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Sl'notor KExNEnY. ('oulcl you go one step back, and could you give us 
what yo11 1· assps,;111Pnt is ubont whl't lwr hiological war fan, is a usaLlL• 
and etfrctin· wl'apon at t lw present time ? 

:Mr. �In,1.1-:n. "'(' believl' that biological warfare could in fact be an 
l'tfectirn wl'apon. There have been t imes, you may have read in our 
report in the past, where some question as to whether biological war­
fare would in fact be l'ffectivl'. Our present feeling is that it could be 
efl'ectin' nnll'ss we are well protected against it. 

Senator KExxEoY. We are really talking about a wide ,·ariety of 

different organisms or mechanisms under biological warfare, are we 
not ? 

Ur. l\I1u,.:n. Yes ; we are. 
Senator KEXXEDY. I think it. is important to understand whether 

this is a real or potential problem, and I think ,ve can put it into some 
historic contl'xt, and then understand what stl'ps were being taken to 
try to ckal with it. That is what Wl' are really t rying to shape here. 

Just briefly, if you could, give us the pttrameters of the type of 
danger we are talking about, "·hat we are talking about in layman's 
language, so that the people can understand what we are referring to. 

Mr. MILLER. Let me ask General Augerson from t he standpoint of 
medical and biological. 

Senator KEXNEDY. ,Ye want to establish this and then move on 
quickly. I think it is important that we get this. 

General AuGERSON. If I might drop back to the question about is 
biological--

Senator KEXXEDY. Bring the mik(' closer to you. 
General AuoEnsox. Before referring to the conscious work of men, 

nature has indeed examples of biological warfare, amply demonstrated 
in plagues and epidemics. The nature of the beast consists of what the 
targets might be : people, animals, or plants. 

The agents cover both living organisms, such as bacteria or viruses, 
but also include toxins, and this is covered in the treaty, those toxic 
materials produced by the living organisms. An e> ample would be 
some of the toxins such as botulinum toxin. n very potent material, 
evl'n thou�h it is not l iving. 

Senator KENXEDY. There is a variation from that, as I understand, 
is there not ? 

General AuoERsox. The spectrum of possibilities range from diseases 
which are fairly rnpiclb· fatal to agents which might merely render 
people or forces incapable of operating for n temporary pl'riorl of time. 

Senator KEXXEDY. l\fay not kill them in that instance ? 
General AunEnsox. That is rhrht. 
Senator KENXEDY. May neutralize their effectiveness for a period 

of time, as I nnclerstnnd it. is that correct ? 
General AuoERSON. Right. Some of the discussions in the past have 

been-although this potential endeavor has malignant potential-it 
also has potential possibility as seen by the people that advocated it, 
of rendering a portion of warfare less ghastly than some of the other 
alternath·ec:: ,wn ilable. 

Senator KEXXEnY. Let me just ask you about the recombinant DNA 
is-ue as it affects this particular ques

.
tion. "?e have been interested in 

this subject matter. The committee will have to deal with that in later 
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hearings, but as I understand, there is substantial research ueing clone 
Ly the tioviet Union in the DNA area, recomumant D�A. ·what is the 
potential for recombinant DNA in t111s area oi biological warfare ? Is 
there sigmficance to it ? 

General AuoERSON. Yes, sir. As with most important scientific ac­
complibhments, it has the potential of great harm as well as great 
goou. J. here are Llangerou::; appilcaLions ui genetic manipulation that 
one can imagine. I would hasten to add, sir, that the Department of 
Defen�e has conducted in the last year an inventory, if you will, of 
the work that we have in hand, and I am aware of no work in recom­
bmaut DNA--

Senator KENNEDY. You are not doing the work ? 
General AuoERSON [continuing]. We participate with the National 

Institutes of Health in the studies and development of guidelines and 
intend, if we ever do such work, to conform to the established policies 
and guidelines. 

Senator KENNEDY. Just before leaving that subject matter, does the 
potential in ,he area of DNA research concern you, how it could be 
used in--

General AuGERSON. Yes, sir. 
Senator KENNEDY [continuing] . In an adverse way ? 
General AuoEJtsox. Yes, sir ; potentially very powerful way of alter­

ing the way living organisms work. 
Senator KENNEDY. Do you know of any defenses against it ? 
General AuoERSON. I think that has to be answered on a case-by-case 

threat-by-threat basis, sir. 
Senator KENNEDY. Now, let me ask just about the nature of the dis­

sent, getting back to the general question about biological warfare. 
How do you assess the vulnerability of the United States now in terms 
of that subject matter, Mr. Miller 1 

Mr. MILLER. ·we of course have looked at it largely from the stand­
point of vulnerability of the military, the ground forces of the Army, 
in particular. ·we feel that without appropriate protective mecha­
nisms, without appropriate masks, protective clothing, detection sys­
tems and so forth that our ground forces would indeed be vulnerable. 

We a.re looking I think aggressively, we are working at the pace 
that satisfies us so we are overcoming those problems with respect 
to the known agents. 

As you know, we are not working on even our delfensive program on 
development of any new or presently unknown agent. 

Senator KENNEDY. As I understand from your answer, your respon-
sibility is related to the military, is that correct ? 

Mr. MILLER. Yes, sir. 
Senator KENNEDY. Who is protecting the general public ? 
General AuoEnsox. The overall responsibility for plants and ani-

mals resides with the Department of Agriculture. 
Senator KENNEDY. Department of Agriculture ? 
General AuoERSON. Yes, sir. That is my understanding. 
Senator KENNEDY. That is my understanding, too. What do we 

know about what they are doing in this area ? Do we know whether 
they are doing anything at all ? 
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General AuoERSON. I apologize, sir, I am not familiar with their 
progrnm. 

l\Ir. )hu1m. I am not familiar with their programs. 
Senator KENNEDY. Colonel Carruth 1 
Colon<.>l C.\RRUTII .  I do not know exactly what their program is, sir. 

Ilut when the Army closed out its biological la1boratori<.>s at Fort De­
trick, the aspect of tllC' Corps Di,·ision, Em·ironml'ntal �c-iencN, part, 
was tunlC'cl onr to the Department of Agriculture. That is personnel . 
facilities, and all the equipment. 

The Army's budget or the Defense budget that was pr,<ffided for 
,plant pathology in a study of plant disi'a.sl's was .  trnn;-1fl'necl to the 
Department of Agriculture. They arl' continuing a program. 

Senator KEXXEDY. The Dl'partnwnt of ..-\griculturl' is '� 
Colonel CARRUTH. Yes, sir. 
'Senator KEXXEDY. But tlw military does not ha,·e the responsibility, 

as y,ou understand it, otlwr than the protection of the military forces ; 
in terms of crops and anima.ls, that rPsponsihility is the De,partment 
of Agriculture's. As I understand it, in terms of the rest of the popula­
tion, 1t is the Public Health Service ? 

Mr. )!ILLER. I believe that is right. 
Senator KENNEDY. Is there anything you can tell us about what is 

being clone by those agencies ? I suppose WC' ought to lll'ar fr-0m them, 
and we will, but I am just trying to get somP sense as to where we are 
just generally on that issue. 

General AuoEnsox. I think it would be better to deal with them. 
Senator K1-:xxE1.>Y. Before we get back to your �tatl'nwnt, l\Ir. :l\Iil ler, 

if you would plea�e review when biolo�ical warfarl' has bPen used. 
Tlwre haYe been a few instances in the coursP of military history, and 
I think it is probably appropriate' in trying to establ ish the scene 
hC're, that yon tell us what instances you know about when biological 
warfare or chemical wnrfare has been used in modl'm times. 

l\Ir. l\In,LER. "\Ye believe that the ,Japanese used clwmical agents 
against the Chinese in that area. Then Yemen--

Senator KENXEDY. That was approximately "-hat fond You can 
submit this for the 1word. 

�Ir. :\In,LER [continuing] . I wi l l  submit tlw date' fol' the record. 
In 1041, ,Japan used mustard against China in Manehuria. 

Senator KEXXEDY. That was the Second "\Vorkl "\Var, though � 
Mr. M:n,u:n. Yes, sir. 
Senator KExXEDY. Just before the Second "\Vorld "\Var ? 
l\:lr. l\IILLER. It is about that time, late thirties, early forties. 
Senator KEN:N'EDY. "\Ve will get the date. 
"\Vhat else ? 
Mr. MILLER. Yemen, in internal or ci,·il wnr, we understand chemi­

cal agents were used. "\Ve> also nndet·stand that Italy nsl'd chemical 
agents in its warfare with Ethiopia. 

General AuoERSON. I think from a biological side, Senator, there 
is historical example of the deliberate use of blankets contaminated 
by smallpox during the French and Indian war where contaminated 
blankets were given to the Indians. 

Senator KEXKEDY. Could you run that by me again ? 
General AuoERSON, Yes, sir. I may regret it. 
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::\fy historian friends wil l hold me to task. I have been told by his­
torical as:.,ociates that there was strong suspicion that during the 
Fre>nch and Indian wars that blankets known to be contaminated 
by material from smallpox patients, that blankets so contaminated 
were given to Indians thought to be hostile. 

Senator KEXXEDY. Let us continue. 
�Ir. l\fn,LER. I will continue with my prepared statement. 
It became obvious early in the program that the United States was 

behind other nations in its chemical and biological warfare capabili­
ties. General Creasy, one of the past chief chemical officers, testifying 
before the House Science and Astronautics Committee in 10:1!) statedi : 

It is a publicly known fact that the Germans did have nen·e gases. (and ) 
they had issued the orders to use them in Normandy, on D -Day. At that time we 
had only a rngue inkling that such things existed. ,ve did not have nnr protec­
tion against them ; our masks would have been completely usele�s ; and had they 
been used, it is my personal judgment we would never have gotten ashore. 

The Germans decided against using nerve gases only after being 
convinced tha.t the, Allies had equal or better capabilities in this area. 
In reality, all we had at the time was mustard gas. 

It was also discoYered at the end of "\Vorld "\Var II that the Japanese 
had an extensive B"\V program involving 2,500 people and that they 
had developed effective IHV weapons. 

The Korean and cold war years did little to lessen this conc<>rn, and 
the United States became involved in a program that was designed 
to a roid strategic or tactical surprise or disadvantage in the ff\Y 
field. 

From 1942 until November 1969, when President Nixon banned 
B"\Y weapons, the biological warfare program proceeded under the 
w·atchful eye of congressional committees, boards and advisory coun­
cils. Those were generally external to the Army and had broad repre­
sentation from the Federal Government, academic and scientific 
communities. Their roles were to insure that the program was con­
ducted in a safe and scientific manner and that useful technology was 
developed. At one time, the President of the United States had his sci­
entific advisory committee to keep him informed on overall B"\Y efforts, 
and accepted their recommendations for program changes. 

During the active life of the B"W program, biological warfare mate­
rials were developed, produced and stockpiled. Tests were conducted 
with both agents and slmulants. l\Jost were done on Government instal­
lations, under controlled conditions ; however, testing "·as also con­
<lucted off Government installations. 

Biological simulants were u·sed in testing to determine how far the 
material would disperse and how much of it would be li\'ing at the 
end of the journey-in other words, how vulnerable "·us the United 
States to attack. 

Senator KEXXEDY. Could we move to appendix 1 to annex E of 
volume 2 of the repmt ? It is the flow sheet. 

l\Iaybe we could just walk through this chart, which I think is 
probably the heart of the testimony. Maybe Colonel Carruth would 
do it, ii you woulc1 like to do it, and I would hope Secretary Miller 
would make whatc,·p1• comment he would so we could get some kind 
of an understanding. 

1 1  

As I nnckrstand it. vo11 haw the three differ<>nt areas here. One is 
till' chamber. which lJrobably Wt' arn not as roncemNl about here 
today. "\Ve arc conrerned about the protection of tlw subjects within 
the chambPr, ob,·iously, and the notice and consent that they have. 
. ObYiously it wonkl

°
be an area that any panel would be interested 

111, 

The second title is the field. 
The third one is the lab . 
,,,e are roncernP<l "·ith notification to people and consent in all 

those areas. In !he field now we get the simulants and the pathogens, 
as I understand it. 

Let me giYe you my understan�in�. . _ . 
Then yon have tlw ('onus. winch 1s Contmental t:;mted States ; and 

Oconus, which is outside the United States. 
.Mr. l\I1LLER. Outside. 
Senator KENNEDY. Up at the top you have simulant, which I under­

stand is to be non--
Mr. l\11 1.1,rn. Pathogenic. 
Senator KE�NEDY. And pathogens which are to some degree of 

danger. 
In the simulant yon found, there were some organisms which were 

actually used whirh later turned out in a limited area. And those 
fJeople already had some sickness or illness which may or may not have 
rncl some romplicating factor. As I undrrstand, there are some statis­

tirs in that area, although it is not conclusive. 
l\fr. l\fILI,ER. I think may or may not is a correct assessment. 
Senator KEXNEDY. There was some statistical increase in some areas, 

but in the review for Center for Disease Control they could reach no 
conclusion on that ? 

l\fr. l\Iu,LF.R. No positive conclusion. 
Senator K1,xNEDY. Then we ,ro down to the chart that is underneath 

it, which is the public domain and military installations. 
Colonel C.,nnuTn. That is correct. 
Senator KENNEDY. Let us take, for example, the number of tests 

undPr field, simulant tests in the UnitPd 8tates, Conus, and then 
come back OYl'r to the public domain. If you could tell us ju:-;t about 
how many tests were conducted in those areas and give ns a description 
of that. 

Is that possible ? 
Colonel CA1mu-ru. l\Iaybe not in total a l l  of them, sir. The records 

indicate that there were 1!) tPsts. Ni1wteen tPsts C'Onductcd in pnblic 
domain using biological simulants. I will make a distinction, Senator, 
between biological simnlants and nonbiological materials, for instance 
particles and other materialf-' which were released to check dispersion 
patterns, but were not l iving materials. There were 27 of those tPsts 
conducted in the public domain. 

The tests that were conducted--
Senator ScuwEIKER. Twenty-sewn of what kind again, Colonel ? 
Colonel CARRUTH. Xonbiologicu.1 simulants. 

, Senator Scnw1mrnn. In view of what you've just said, why were only 
P1ght tests listed in Army's response to the initial inquiry that News­
day made ? I believe ..:\rmy came np with a list of some eight tests. 
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\\'hy the dif:ict·epancy between eight tests and the number of ie&ts yon 
j w;t mentioned that are listed in the report � 

Colonel C.\RRU'l'll. 8enator 8chwe1ker, the que&tion from Newsday 
was how many tests had been conducted using the simulant 1)e1 rutia 
11ia1·cescens. In December ,vhen the question was asked, we had not 
compiled this report. 

\\ e bpent so111e two months, and went through-well, I tlo not know 
how many thou&ands of linear feet of files trying to pull this data 
front a program started m 1H42 and was not ternuuate<l until 1V69. 

It was a <ltllicult task getting all the data. That was t11e initial dat:i 
that we had available at the time tlle Newsday request came m. 

Senator SCHWEIKER. Using which simuh111t � 
Colonel CARRU'l'H. 1)erratia marcescens. 
Senator ScmVEm.En. The New York subway test was listed in the 

information you pronded to Newsday for that article, and 8:M was 
not used in that test, as I understand it trom your report. 80 m that 
very statement you were talkmg about two different strums of Lac­
terrn, not just 1)erratia niarcescens 1 

Colonel CARRUTH. The problem with the subway te&t, it was not 
until the actual test report was taken out of the Archives and reviewed 
that we then were able to deternnne that 8M was not use<l m the sub­
way, and biological simulant Bacillus globigii had been used. 

Senator SCHWEIKER. When was it that you deteruune<l that S.l\I 
not used in the sub,vay 1 

Colonel CAHHUTH. 1 n  ,January, sir, of this year, while compiling the 
the report. 

Senator SCHWEIKER. You were mistakenly under the impref:ision 
that-yon gave a report or someone did, I realize you gentlemen are 
dealing with a lot of material, a lot of past history-but someone gave 
a report to the ::O,enate Intelligence Comuutlee on wiuch 1 served auout 
the test in the New York sul.Jway system. 1 am a little bit surpnsed 
that those people who reported the details of the test to my other com­
mittee did not have to go to the Arcluves. "\\'hy wouldn·t they have 
found out exactly whicu bacteria was used tnen ? "'hy <lid 1i take 
ar�ocher year to get this out when our inquiry iu the Intelligence Com­
nuttee was very much to the lwart of tne &ame issue � 

Colonel CARRUTH. 1 cannot answer that quest10n, sir. 1 was not in­
Yol ved in that hearmg. 

Senator KENNEUY. Let us review the basic issue that we are talking 
about here, and that is simulant tests conducted Ill the public areas. 
1'11at is wuat we are talking about here, are we not ? 

Colonel CARRUTH. The majonty of the simurnut tests were con­
ducted on military installations. 
, Senator KENNEDY. We are not talking about the military installa­

tions, we arc talkmg about public domam in those areas. How many 
clicl you say were conducted 1 

Colonel CAHRUTII. N mteen, sir. 
Senator ��ENN�nY. Maybe you could just sort of de,;cribe the pro­

cedures tt httlc bit to the best of your �nowlcdge, an<l how they were 
collected and what actually happened m these areas what you were 
trying to deal with ? ' 
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Colonel ('.\Rltl'TH. The parly tests that w1• re cond11l'I Pd wen• s1w­
cificnlly tll•signe<l to dl'termi1ie till' n1h11•rahility. The init ial te,,ts 
conducted a11<l listed in the report were ones in Washington. �ncl t l�cs<• 
were to test the nllnembility of the Pentagon to simulated b10log1cal 
attacks. 

They were testing to determine whether or not it could be done 
covertly, thereby infecting the memlwn, of the mi litary :,cnices and 
knocking out our headquarters. 

The next test that was �onclucted was one to <let<-rmme till' n1hwr­
ability of our Xa,·y ships at spa to a b1ological attack. �\. tt>st in San 
Francisco was to tletHmine whether or not an <'uemy could conduct a 
biological attack at sea and infect the popnlat10n of our cit ies. 

I might say that with th� simulants used, :u�d the San Fr'.mc1�co 
test was done in 1950, the evidence that was anulable at that hme m­
dicated that both simulants, both Senatia 11wrcenscens and Bacillus 
globigii, were nonpathogenic. Since they were simulants, we did not 
expect to find any effect on the human population. 

The only way we sampled was the use of mechanical sampler to 
determine the number of living organisms that were disseminated 
over the area. 

Senator ScnwEnrnR. May I ask a question on that very point, :Mr. 
Chairman � 

Senator KENNEDY. Yes. 
Senator SCHWEIKER. I have an article, which I guess by now you are 

more than familiar with, which appeared in the AMA Archives of 
Internal Medicine in 1!151. called lnn•ct1011 Vue to ChromoLactt>ria, by 
Dr. "Theat and others. 

And going back to the same time frame of the San Francisco testing 
that you just described, it calls to the attention of the medical profes­
sion some 11 cases of infection with the SM organism, which is the 
same organism that you used in that test. 

It goes on to say, in essence-I do not want to characterize too much 
the wording-but basically the authors are reporting what they con­
sider to be a very unusual numerical outbreak of SM infection in the 
hospital. One person died. 

I wonder, when did the Army become familiar with the fact that a 
medica l art1cle had been writt<>u that SOllll' 111111:;uul ineideIH'P of SM 
infection occurred in the bay area around the time of the testing? 
\\.hl'n did this come to tlll' atlent10n of thl' A1·111y authoritil•s � 

General AuoERSON. I believe in terms of documentation, 8enator 
Schweiker, there is in the files from the biolaboratory at Fort Dietrick 
�ome rec?rd of_ the i_neeting called in 1952 where an expert panel, civil­
ian, medical l.nolog1cnl consultants. was cal led in by thr oceupat1011al 
safety officE'r at Fort Dietrick to consider thl' rl'port in the \\·heat ar· 
tide and other matters, and to ach·ise the Army a;;, to what the hazard 
was. 

Senator ScHWI:IKER. 1,11at year was that ? 
General AuGERsox. 1952. 
There i;; a document tl�at records the meeting, so pre!">umably the 

M-rnreness followed the article and preceded--
Senator ScnwEnrnn. In fact. did I under;,tand the rl'port to f-!aY that 

the safety officer was so concerned about it then that he orclerecl that 
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no tests would be rondnct<'d near hospitals and otlwr facilit iC>s wh<'re 
people might be enclungercd, is that correct � 

General AuaEnsoN. That is my understanding, sir. 
Senator ScHw1mom. ·what l am confused about, und what deeply 

t roubles me, is here is an American Medical Assocrntion journal art­
icle which obviously indicates some danger signals. Here is the Fort 
Detrick safety officer, ,vho is obviously concemed-and I appreciate 
your bringing that out. That was in 1952. 

Yet the Army kept on using this same malerial at least up through 
1068. 

In your report here, which you have-well, I am beginning to deal 
with classified information, ..,o I will ha Ye to withdraw that part-I 
will phrase it in another way. 

I believe, nolwithstanding the safety officer and notwithstanding the 
AJ\fA Joumal report about SM, you ran these tests up through 1968, 
some 16 years after the Fort Detric-k safety officer had determined he 
felt there was a serious problem nnd 17 years after the Al\IA article 
said they caused a death. 

That 1s what I have the most trouble with. 
General A.uGERSON. I can well understand how that looks to you, sir, 

and I ran well understand the public concern. 
The technical issue on the clangers of this organism is somewhat more 

complicated. I am not going to try to make it complicated here. 
But it was not until 1969 in Lancet and in 19'70 in the Journal of the 

American Me<lical Association that editorials were written bringing to 
the attention broadly of the medical profession the hazard of this 
organism. This followed a period of several years when many hospitals 
across the country far removed from any work that the Anny chd ex­
perienced growing difficulty with serro.tia as a source of infection in 
debilitated hospital patients, patients who had intrayeuous or urinary 
r,athetcrs iu plu.cr. 

Tlu•rc w<.>re unexplained outbreaks in the civilian hospitals far re­
moved from any of our tests. There were examples of investigators in 
1957, a,nd I think in some later yt>ars, dt>libcrat<'ly putting in-in good 
conscience, hecause they did not l){'lieve it was a pathogen, putting ser­
ratia into or on people in order to :follow the mo,·ement of what they 
thought were benign organisms, so that although I can wel l  understand 
how the situation looks, sir, the main weight of opinion was that it 
was not dangerous. 

Senator ScnwEurnn. You do concede now that the main wave of 
opinion is that SM can be dangerous if a person has some �enetic char­
acteristic that makes him susceptible to pulmonary or pneumonia dis­
eases : or if he is in a rundown condition and might be more susceptible 
because he has had an operation and or has some kind of pre-existing 
disease or infection that other bacteria caused. If a person is in that 
kind of rundown condition, we now know it would be very dangerous 
fot· him to be t>xposed to 8M bact<'ria, is that n fair statement, General 1 

General AP<11-:nsoN. ThC>rc would certainly be i,ome danger, and it is 
not the sort of thing in the light of today's knowledge that we would 
conside1· <loing und<'t' the circumstnuces that took place in the past. 

Tlwre arc sti l l  eirr11msta11c<'S where that orgnnism can be properly 
1md may well b<.> used under controlled situations. 

15 

Senator Scmn:num. You llo hnve in your unclassifit>d information 
a stntt>ment that iufrctions with lhis group of organisuu;, Serrctia 
bacteria, we1·e rare and unt i l  the 1050's the SM organism was con­
sidel'ed to be essential ly non pathogenic. 

Here you are saying, in your repo1t entitled "Information for Mem­
bers of Congri:ss" which was issued in ,January, that up until the 1950's 
this was considered t>&sentially nonpnthogenic. 

By the same token agnin, we continued testing with the organism 
up until HJ68, some 18 years after that time. 

General AUGERSON. I believe Colonel Carruth may have some infor­
mation as to what changes in test procedure were taken under the ad­
dee of this ad hoc advisory group. 

Colonel C,\RRUTII .  In the ad hoc committee report, there were two 
points that were brought out. One was the fact that they considered 
the use of S.M in even o,·erpopulnted areas allowable within the con­
t<'xt, i f  required fo1· alhanc<'nwnt of the B1V program, and mnde a 
further recommendation that if  we did conduct any further tests in 
populated areas, that we should have a subsequent and a followup pro­
gram in the hospitals to determine if the cases in San Francisco were 
coincidental. 

However, following that, and as you have correct ly stated, the safety 
director at Fort Detrick did ('Stablish controls. His guidance was that 
SM would not be released over areas where debilitated or aged people 
were located, such as hospitals and sanitariums. 

He established ratlwr stringl•nt controls for pretests that were re­
quired in those at·eas before the lmderia Serrat ia marcescens could b<' 
released. 

Senator ScnwEI10m. It is my understanding that in connection the 
San Francisco Hay test in September 1050, a series of monitoring 
stations "'e>re Sl't up, and "·lwn the material was actually dumped in 
the ocean, ael'osolized by the surf and blown inland which was the 
purpose of the project, to determine how eft'C>ctive the impact of an 
offensive weapon would be against the coast and some sources familiar with the testing- procedure hnv<' indicated that the monitoring stations picked up the bude1·iu ns far ns 50 miles inland. 

Can you girn us any information about how far the lmc-teria traveled in tests such as that ? 
Colonel C.\IU!UTII. Sir, our records do not indicate that was an Army test. 
HmYCYcr, the 1950 test--
Senator Scnwi.,;1KER. I did not suy it was an ~\rmy test. 
Colonel CARRUTH leontinuing] . I <lo not have knowledge of that test. 
Senator ScnwEmEn. I believe it wns a Nnvy test. I think you folks 

participafrd indirectly in it, but it wns a NM·y test, ns I understand it. 
But you do not hnve knowledge of it e 
But there were records kept. ·There wns a ,·N-y detailed recordkeep­

ing system, monitoring the air and monitoring the disper·sion of bac­
teria, ancl we have heard from some pretty good som·ces in the lab 
itself that the>y wert> nctually detecting some of tlw bacteria as far a way 
as 50 milC>s in1nnd. This ag-ain was bnck in the 1050's. 

. A.re you saying you <lo not have records, or you do not k11ow, or you 
chspute that i 



Colonel CARRUTH, The only knowledge I have, sir, is that Barillus 
globigii was the organism used. I do not have a test report. I do know 
thnt. onr test in 1!)50. we usecl a spray device to dis1:oen11nate organism. 
and it was not something that was done with surf. sir. 

Senator KENNF..DY. "'\Ye do want to moYe on . I do not think that there 
is nn)' qnl'stion in the minds of the American people that open air 
testing is basically repugnant to our American system ; that in many 
instances, at least some important instances, tests were conducted in the 
public domain-well, we arc talking now about the type of testing that 
is in the public domain-but there were determinations made subse­
qnently that some of these particular organisms were dangerous to the 
public and ,Yere actually withdrawn. 

"'\Ve know with the expansion of knowledge that we may determine 
in the future that some of the others that were used had some kind of 
potential or real danger to people, and that the American people were 
not rea Uy notified or informed, the community was not, unlike eYen 
where we see the DNA program in our community of Cambridge, 
:Mass. We are informed to make some judgments  about these things. 

I hope you would agree, at least with myself, and I think the oYer­
whelmmg majority of the American people, that in that area there 
should not be any further testing of any of these devices in the public 

domain. 
Can we agree on that ·� 1 know you are speaking as a professional 

person, hut. would that not certainly be your conclusion based upon 

the study in this area i 
Mr. �iu..LER. That is the conclusion I would reach. 
Senator KEN::-.EDY. "'\Ve have also in the area of pathogens the situa­

tion, as I understand it. now, where there were some organisms which 
were tested in the public domain, which, after a period of time, you 

found presented significant health hazards. 
Senator Schweiker has reviewed the SM. They were not pathogens 

at the time. They were simulants at the time. But you found out later, 
so there wPre populations that were put nt some risk without their 
understanding, without their consent, without their awareness of it. 

That is something which I think all of us agree is wrong. It has 
ceased, as I understand it, and it has been ended since 1969. 

Am I correct in that i 
Mr. MILLER. That is correct. 
Senator KENNEDY. In the area of pathogens, there was use of these 

which are the more dangerous, obviously, bacteria. There was some 
testing that was used in various military installations, in open air. and 
in your report today you are revealing where those were and the times 
that they were held and how many there were. 

How many were there, Colonel 1 
,Vhat. does your report show 1 
Colonel CARRUTH, I will have to count them, sir, I do not have the 

exact number. 
Senator KEXNI-:l>Y. There were a number. Thry are listed here. 
But. for the point of onr hearin� today, the fact is that eyen being 

used on military installations, on those military installations, do you 
know whether there were families that were living on those installa­
tions, whether tlwrc w1.we women and children and dependents on 
those military installations, to your knowledge i 
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Colonel CARRGTJ I. _\t Dugwuy Proving Ground, yes, there are de­pendents that. h \·e at Dngwuy. 
Senator KENNEDY. So they would have been put at some risk, would they not / 
Colonel CARRUTH. Not with the monitoring systems, the controls that were put on there. 
I might mention that Dugway Pro\·ing Ground is approximately the size of the Stnte of Rhode Island. It is a rather laL·ge installation, and the biological test facility is some miles a way from the populated areas. 
Senator KEXXEDY. How many other areas were there 1 There were 8 series of tests, is that correct, and 54 agents used i That is what your report shows. This i5 wuat 1s here [indicating] . In those series of tests, were there others that were exposed i At least m t ile area, were dependent::, in those areas, were there civilians worki11g in anv of those 1 
Colonel CARUUTH. The only other areas in which tests were con­ducted, were two with nntiammal agents, early in the biological pro­gd1,.i . ...  uu u.11ua111111u1 1 e::it!ll.1c11 prug1am was terminated in 1954. One test at Eglin Air Force Base was done with antianimal agent against swine, and a test at the University of ,visconsiu was with the New­castle disease, which is a virus that infects chickens. Senator KENNEDY. The military being infected within this area, were they being informed that these tests were taking place ? Colonel CARRUTH. The people who were conducting the tests knew what the test was about, sir. 
Senator KENNEDY. That is not what I am asking. I am asking whether any of the people in any of the vulnerable areas were made aware of the tests ? 
l\Ir. Miller, do you know i 
l\Ir. l\11LLER. I think the answer is only those who had official capac­ity with respect to the tests were informed. 
Senator KEXXEDY. I understand your position is obviously that if  there were going to be any kind of tests, that the military personnel should be informed of the dangers of any of these, the risk-benefit ratio, am I correct, Afr. Milled 
Mr. l\IILLER. You are correct. 
Senator KEXNEDY. And that in these instances that was not the case � 
Mr. MILLER. I think with ewrything we know today as eompared with what we knew then, if we are going to do any more open air biological testing on military installations, we will assure that the general public is safe. 
Senator KENNEDY. Do you have any plans for any further open air testing ?  
Mr. l\IILLER. ,ve have a plan under formulation to do open air bio­logic tests at Dugway of the Xl\I-19 alarm system. ·we believe it is necessary to test the alarm system against the simulant to insure its 

suitnbility. 
Senator KEXNEDY. That is a detection system j 
l\fr. �IIJ,J,F.n. Y l's, sir ; it is a detE'rtion system, detection and alarm. Senator K:t�NXEDY. Colonel Carruth, do you have an opinion as to the nature of the vulnerability of the 'Cniteu States in terms of bio-
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logical testing in the nature of our preparedness or our ability to deal 
"·i th biological warfare ? 

Colonel C.\RRUTJI. 1 think the basic answer to that, Senator, we 
shoulcl probably cover in the closed session. 

Hmwv<>r, sonw generalities. Since biological agents are not that 
diilicnl t to manufaeture, since they can bP introduced without a signa­
ture. it can bl' releasecl without being pasily detect<'d, most aspec1s of 
our way of l ifr arc vulnerable to biological attack. 

flpnator K1,:;-.; .:•m1n-. So yon see the necessity for some continued, 
testing I suppose from a national security point of Yicw ? 

Colonel C.rnnuT1 1. ·when the biological program was terminated, 
there we're S<'\'<'ral groups and areas in which the emphasis was to be 
placecl in our biological defense program. 

Secretary �filler has already covered basicaJly all of them. That 
was in physical protection, to be able to protect the personnel. Medical 
defense, which is an area General Augerson has expertise in , and 
another area is in vulnerability assessments. Basically vulnerability 
assessment is the utilization of the data which we have gathered from 
the previous tests to analyze the vulnerability of our forces to po­
tential enemy biolgical attack. 

Tlwre may be some time in the future that we are going to have to 
analyze "·hether there is a specific area of vulnerability that takes 
additional tests. Bnt, at this time, we have none planned. 

Senator K1<,;-.;x1mY. Senator Schweiker. 
Senator ScnwEIKER. Thank you, l\fr. Chairman. 
I would like to address a couple of questions to you about a test 

that occurred at Fort McClellan, Ala., in 1952. I guess to do that I 
have to read a few statistics here. 

I might say these statistics come from Dr. Thomas Chester, who is 
a Center for Disease Control employee assigned to the Alabama Health 
Department, Bureau of Preventable Diseases. These are official Ala­
bama Health Department statistics, and pneumonia is a reportable 
1lisease in Alabama, although the reporting system is not perfect. 

1952 was the year the simulant test was conducted in Fort McClellan, 
using both S:M and BG. I am addressing myself to the SM aspect of 
the test. 

The interesting thing is, if you isolate Calhoun County, some very 
significant figures show up. 

In 1951, pneumonia cases in Calhoun County represented 4.6 percent 
of the statewide total of pneumonia cases. In 1952, the percentage 
j umped to 12.3 percent, three times the rate of the preceding year . 
..:\.nd in the year after the test, 1953-the year of the flu epidemic, I 
might add-in 1953, the rate dropped back down to 4 percent, and 
then continued to level off, at 4.2 percent in 1 954. 

I am clisturbNl about a couple of things. I want to make clear I 
do not necrssarily rlnim there is a cause and effect rC'lationship be­
causC\ that is n•ry difficult to say. But it does strike me as unusual 
that in a 5-y<'ar p<>riod, the a,·erag<>s are pretty consistent, except for 
the year that tlw tC'st was conducted at Fort McClellan. In that year, 
for that particular county area only, the number of pneumonia cases 
trinled. 

I t,hink what co!lcems me more is that I believe supposedly there 
should hn.Ye bC'en some sort of monitoring system set up. I guess my 
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question is. what is your reaction to these statistics, �o. 1 ;  and? N�. 2. 
did in fnct the people responsible for t �1e�� tC's�s l'Stabhsh a mmu�ormg 
systC'm to clwck on \Yhether pneumomu-hke illnesses occuned m test 
areas snC'h as this. where the rate tripled in the test year, compared to 
years before and ypars aftl'r the test ? 

General Arm:mmx. I am probably as well prepared to answer that 
as any. 

As far a� I know, Senator, I am not :nvare of any special survc•i1-
lancc system established to monitor the changes in the incicknt of 
nu·ious conditions in �urrounding communities as part of that pro­
gran1. Tht>re may han• bel'n, but I am not awarl' of it. 

I would obserre, however, that it is rery difficult dealing "·it!t 
statistics. such as thi8. For l'Xample, in the yl'ar when the pneumonia 
figure tripled betwee!l 1951 and 1952: m, I recall ,  I belie,·e also the 
influenza easp� in the county also t ripled. 

It is hard for me to see how this is a relationship between our t�st­
ing and influenza. 

Senator Sc1nrnnrnn. I thought 1953 was the big flu impact, not 
1952. 

General AuoEnsox. There was a much Jarger number of cases of 
infhlC'nza in 1953. Howewr, the number of cases of influenza, I do not 
have the notes here in front of me, I do recall that the influenza ca:ses 
went up sharply in that county  as did pneumonia caSQS. But it is 
hard to 1n·o,·e negatives. 

As 1 say, it is verv difficult. 
Senator ScnwEniF.R. In your survey of these tests, did you find any 

rationale or explanation as to why sonw kind of specific monitoring 
system was not set up, to protect the population ? 

General AuoERSON. As you know. I wa<s not invoh-ed--
Senator SCHWEIKER. I realize all three of you are in very difficult 

positions. I understand that. 
General AuoEnsox [continuing] . But trying to reconstruct this, I 

think thl' assumption was that 11ndl'r the romlitions rstabl ishl'll, there was not a th1·<'at to the public. 
I do not believe you mentioned today tlll' rather f'Xtcnsirn con­sultation that took plat'e in the matter of testing with responsibh, 

indfriduals in the J)uulic health l'Ommunity to include in many of 
these cases informe local health officials. 

Senato1· ScHWElKER. I can accept that. But I han troub]c re1ating that to why the Public Health Senice, of all people, wonlcl n:)t havl' said Jet. 11s monitor what you are dealing with. so we will know what any effects of this may be. 
It \Youlcl seem to me the Public Hea1th Senice, frankly, ns well as the Aymy or whoewr did the tests, would frel some responsibility to do tlus. 
Ge1wral AuGERSO�. As I say, it may well be that it ,ms merely­everyone made an assunmtion of the in11oc<·nce of these organisms. Senator Sc1-1wEIKER. Y<'t there was an AMA article back in 1951, 1 year after the San Francisco tC'sts. an art icle in ,Journal of the AMA sayin� tl!ere was a great dang<'r herP with this clisPase. So. S\U'(•ly, the Pnbhc Health Service would be familiar with that situation, if not the Army ? 
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General AuGERSON. Even the AMA article you refer to, sir, indicated 
that these were not thought to be highly infectious org::mis1m,, a�1d 
people who were infected in that 11 cases were in rather special 
circumstances. 

Senator ScmvEnrnR. One rerson did die, though. 
General AuoERSON. Yes su·. 
Sena.tor ScHwEmER. Tiie other question is, do you know exactly 

when the Florida test in Key ,vest, the Momoe County area, was 
conducted ? 

All I have is the year 1952. 
Do you have a date on that test ? I do not believe it is in any of 

your hsts. You may not have that elate. 
Colonel CARRUTH. I do not have the exact date of that test. 1Ve 

could not find the test report. 
·we found only fragmentary data. 
Senator SCHWEIKER. The other statistics I want to bring out, and 

I want to make it clear that this is ,·ery speculative, but it is disttub­
ing in Yiew of the Alabama figures, relate to the Key "\Vest test. A lot 
depends on when the test was conducted, because the Florida State 
Health records show that 1953 is the only year in which Monroe Coun­
ty's rate of pneumonia cases per 100,000 population exceeded the 
statewide rate. 

I guess my big question is, when did the test occur ? 
If it occurred toward the end of the calendar year, it could ob­

Yiously have had an impact reflected in thPse figurPs. 
At this point, are you going to be able to get that information ? 
Colonel CARRUTH. I could not find the exart date. and I could not 

find the test report. I found fragmentary evidence that the tests were 
to be conducted starting April 14, 1952. A quarterly report for the 
period April 1 to June 30, 1952 contained information that the test 
had been conducted. 

Senator KENNEDY. Secretary Miller, I think we covered the thrust 
of your testimony. 

If there is anything further. we will include it all in the record. 
'Mr. MILLER. Biological simulants were used in testing to determine 

how far the materia,l would disperse and how much of it would be 
living at the end of the journey-in other words, how vulnerable was 
the United States to attack. 

Release of these simulants in populated areas was not done to study 
the effects of those materials on human beings, but to develop knowl­
edge necessary to prepare defensive measures. 

Biological simulants released were chosen because they were be­
lieved harmless in the way they were used. They had no known harm­
ful effect on human beings. 

Release in ancl near cities, in real ,vorld circumstances, were con­
si<l.Pred essential to tlw program because the effect of a builtup area on 
a biological agent cloud ,vas unknown. 

One example of simulant use was the test conducted in a New York 
subway. That test was conducted to determine how vnln<'rable a mass 
transit system was to covert attack. It was designed to test how widely 
biological material would be disseminated by releasing it at a single 
point in the subway. 
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The sim11latC'd usPr Bacillu.<J subtilis, more commonly known as Bacillus globigii or GB. was believed to be, and is still believed to be, perfectly harmless. 
There probably is some BG in this room right now, not because we brought it with us, but because it is found in most places naturally. Throughout the biological warfare program, the Army has been as candid as possible without making classified materia,l public. Classified material, however, has been available to Congress, and m11ch of it provided over the years in closed sessions. In addition, there has bePn Pxtensive publication in scientific journals, and more recently unclassified reports to Congress have been reprinted in the Congressional Record. 
Since 1969, the Army has busied itself with undoing the efforts of the preceding 27 years to establish a BW offensive capa.bility. Total destruction of all DOD BvV stocks and munitions was accomplished between :.\fay 1971 and February 1973. The BW facility at Pine Bluff Arsenal was then turned over to the Department of Health, Educa­tion, and "'elfare for use as the National Center for Toxicological Research, and the biological laboratories at Fort Detrick are being used by the National Cancer Institute. 
Today, the Army does limited testing in restricted areas to main­tain an adequate defensive posture. We are interested in developing personal protective clothing and masks that protect against all types of known biological agents as well as alarm systems and detection devices. 
,ve are maintaining an active program in vulnerability assessment and one in medical diagnosis, prevention and treatment. I have furnished each member of the subcommittee a copy of a com­prehensive unclassified report on the Army's B1V program. Your chairman was furnislwd a classified copy of the report earlier. I would like to ask that the unclassified report be made a part of the record. 
[The report referred to follows : ] 
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Senator K1rnNimY. 1Vc will work with you, l\ir. Miller, and have the 
staff perhaps renew some o.f thm,c reporls from the Inspector General, 
just to try to get, a continuing 1·enew as to how these protocols and 
regulations a1c actually being aJmmistered. 

.1 think 1t would be very .tie.tpiul. \Ve value your cooperation and 
help. lt is qmte clear to me, both from your testimony and the testi­
mony o.f your p11J1el, your own deep interest ancl concern about this 
issue aml de,,ite to see that those procedures are followed. 

:Mr. :\llLLER. Absolutely. 
8enator KENN.EVY. l tl1ink that is very helpful and very valua,ble. 
Senator Scuwi:m.En. lJo you ham uny duta available now on the 

characteristics of the bacterrn llhl'd that could identify and test strain 
of SM that ,rnh u::;ed in the Sun Francisco llay test back in the fifties ? 
In other wc,rus, mformation on ;:hemical or biolo�ical properties such 
as re&istance and susceptibility to various antibiotics, for example ? 
Is this sort of a "profile" available ? If so how might the characteris­
tics of the test strain compare to the characteristics of the S:\I that 
was found in the hospital t ,Y as any comparison made, according to 
the records 1 

General .AuGERSON. I do not think that most hospital laboratories of 
that period had the ability to identify or recognize the many strains 
of serratia. I han heard the numerical clesi�nation of which strain 
it was that ,ms used, but I do not remember it, do you, Colonel 
Carruth ? 

Colonel C.\RRUTH. No. 

General �\.nmnsox. I know nothing- of its antibiotic propertiPs. 
Senator ScHWEIU:EH. wr oukl Dr. "''Theat's article cover that ? 
General AuGERSO:N'. Dr. 1Vheat's article does not speak to strains. 

It docs ham some data in there indicating antibiotic resistance. I be­
lieve there was some differences in the resistance among the sPwral 
cases. 

ColonC'l C'.\IlHFJ'H. It is lliflleult to answPr that because thC' record 
does not indicate the specific strain that wa,; used in the San Fran­
cisco test. Howewr, we will search the recorcls and see if we can lle­
tcrmine exactly which strain might be used. 

Senator ScHWEIK.rm. 011(' of the things that concerns me a little 
bit-I ha,·e been focusing on the public domain sector and I think 
frankly that is wlH'rC' my primary concern is-but, by the same token, 
if somebody miscalculates and makes a mistake on a. military base, 
you could have probkms there. I think the fact that your Fort De­
trick safety officer was concerned, and took "·hat I thought was a YC'ry 
proper step, indicates that even testing- within a. military installation 
or military base may cause problems. 1Vhat kind of controls arc built 
in for testing within the base, in tC'rrns of the cccnpants of tlw basC' and 
the nrying degrees of suscciptibility of people there, particularly 
those confined in bed or weakened by some pre-existing illness ? 

Second, how do we control what thC' air currents or wind currents 
mi.O"ht be. to make> certain that the test is confined to a certain area ? 

There is one allegation. which apparently seems to have some basis, 
that out at the Du�way Proving Grounds a lot of sheep were killed 
mysteriously, and also that a highway was blocked off and tires were 
washed down because of very serious, unexpected change in the 
weather or wind direction. 



258 

Olwiously something went wrong in terms of wind drift or weather 
calculations. 

l\Iy question is : ,Yhat controls clo wr ha Ye, even when the testing 
is < lone 011 a mil itary base, not in the public domain ? Do you ha Ye safe­
guards so that something like a change in wind direction does not af­
fect the test ? 

"rould you care to comment on the sheep deaths ? I am sure yon are 
Ycry familiar with that story. Is it a false allegation, or was there in 
foct a sheep incident ? 

Colonel CARRUTH. It is a :fact, Senator. that the sheep did die. The 
eYidence and the laboratory analysis of that data on cause of death 
is somewhat inconclusive. 

Yon ment10necl how do we control simulants after r0lease. One of 
the things that must be renwmb0red about �ei-1 atia 11w1 ce.sce11.s, and 
that is again the organism that is primary concern, is that it does not 
survive very long in the open atmosphere. It is killed very rapidly by 
ultraviolet light, when it is released, and is also sensitiye to changes in 
temperature and humidity. 

In Dr. '\Vheat:s article one of the things that is noticeable in it is 
that, the period of t ime over which those infections occurred was some­
thing over a 3-month or 4-month period. Some of them occurred in  
February, and our tests were conducted in September. 

I believe that the competent medical knowledge as well as biological 
kno\\·ledge does not believe that Serratia manescens could surviYe for 
that length of time. 

Senator SCHWEIKER. In connection with another incident I referred 
to, is it true as it has also been alleged that a portion of a large high­
"·ay was closed to traffic and the tires on vehicles were actually washed 
down because of concern about possible contamination from a test 1 

Colonel CARRU'fH. I did not turn that up in my compilation of the 
re_[Jort. 

Senator ScHWEIRER. What is your answer 1 
Colonel CARRUTH. I did not review any data that would indicate 

that. 
Senator ScHWEIKER. You do not kno_w � OK. Thank you. 
Senator KENNEDY. ,v e will go into executive session. I again want 

to express our appreciation for the cooperation we ham received. 
I must say there have been very deep concerns for the test which 

have been done with simultants in open areas as well as those begun in 
military bases or military locations with pathogens, which, I think, 
raise very substantial questions and problems. 

The cooperation with the Department of Defense, working in con­
nection with the human subjects panel, in terms of fashioning guide­
lines to protect individuals in any of these areas where these orga­
nisms will be used is extremely important. 

I think it was also useful for us to get some perspective as to what 
the nature of the cha1lenge is in terms of our national security issues. 
"\Ve did not get into those m detail. But. I think we were able to put this 
into some perspective. We are very grateful for the cooperation we re­
ceivt>d from the Department of Defense in this matter. 

vVe will go into executive session now. 
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Senator Scuw1mrnn. Before "·0 do that. :\Ir. C'hairman, I, too, want to say I think the .\nny has been rery 1·0:c,po11sive here with their report. I think it is a good step fol'wal'd. "'hile I ha,·e been critical of the past. I rt>cognize that the folks ndrnimst c,rinJ.! the program today had no respom,ibi1ity for i t  . .  \. lso. tlw fad t hat WP are considering a new bill means \Ye are setting higher �tandards in all fields of health­related activity and testing iin·olYing human ,-nbjects. I th:nk that has to Le viewed as the. context in whirh I ha,·e been critical today. 
Thank you. 
Senator KEXNEDY. 1Ve will recess and go into executive session in the other room. 
[1Vhereupon, at 11 :18 a.m., the subcommittee recessed to recounne subject to the call of the Chair.] 
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The subconunitteC' 111d,  pun,unnt to notice. at fl.40 a.m .. i n  room 
4232, Dirksen SC'nate Office Bni l cling. SPnator Echrn rcl �I. KC'nncdy 
( chairman of the snbcommittee) presiding. 

Present : Senators Kennedy anLl SchweikPr. 

OrEXIXG ST.\TI:llIEXT OF SEX.\T< 1n KJ-:xxun.· 

Senator Iu:Nx.EnY. The committC'e wil l  emne to onlC'r. 
On March 8 the Department of Defense presented to the subcom­

mittee' a report of the history of biological l'l'!--C'areh and t<>sting uy th<• 
U.S. Army. Representatives of the Department testified that during 
the 1950"s and 1960's the Army had conducted a number of sim­
ulntNl biological "·arfarc ksts in th<' public domain and without t lw 
knowledge or consent of the ,people exposC'<l to thl'Sl' t l'sts. Th('y also 
acknowledged that, while tho simulants used in the t e:;ts wer(' beheYcd 
to be safe at that time. it is known that at least so111,· of them arc not 
safe and were not safe then. 

"'hile we understand that these simulated I Psts "·rn• initiated and 
carried out in the atmosphere of the cold war when the thn•at of bio­
logical attack was considered a potential tl 1 1·eat to our security, I think 
we can all agret> and the DefensP Department spokesman did agree in 
the earlier hearing, that such open air testing with the unwitting ex­
posure of ci,·ilian and military populat ions ,;houhl not a1Hl cannot be 
tolerated. 

Senator Schweiker, the ranking minority member of the subcom­
mittee has been extremely concernecl, as I have, with the protection 
of human subjects in all areas of scieutif-ic !'<'�Parch. I-IP shan's my con­
cern that past deficiencies in the protection of th<> human s11bj<•cts mu,sl 
be remedied and that people must not be put at risk without their full 
knowledge and consent and adequate revic>w proccd11n·. 

Human experimentation legislation to cx•pand the jurisdiction of thP 
National Commission for the Protection of Human Snbjrct:;; in thes<' 
areas will be introduced soon. 

Limited open air testing of biological siurnlants is cont inuing at ou<· 
military installation. Is it safe ? Are we sure 1 Do :;cientists agree ·? 

(261) 
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To assist us in a lwttrr uncler:-itnrnling of thrsC' probk1rn, and how wr 
might p rolit frolll 011 1· past l':qwrir11cl',-, wc• lun·l' asked four l'minent 
s�'ient ists  to share with rn, today thr bcnl'fit of t heir knowledge o.nd 
ne,ys. 

As I indicatrcl in my statemrnt, this has DC'C'n an area of particular 
interrst to St•nator Sd1,YPikrr of Prnnsy!Ya11 1a.  a mrmbC'r of the Intel­
ligence Subcommittee of the Armed Sei·vices Committee. He followed 
thei'>c part icular issues ,yith great intC'rC'st and provi<l('d extrenwly im­
portant leadership for this committee in this area. Our interest has 
be('ll in tlw fash1011ing of prot!'et ion of l 1 1 1 1 1 ia1 1 s 1 1bjed Jlll l l l'ls. which 1 
think provided very substantial help and assistance to the National 
Inst i tu te  of Health an<l other gowrnmentn l  ngencie;, in as::,unng pro­
tection and adequate notification of thm,e who ha,·e been atfected  by 
n. wiLlc  range of human experimentation. 

One aspect that has not bel'n coYered and which has lwen the sub­
ject. of hearings has hec>n thosP " ho ,n•rc t lw  ;,11\..ijl'ct of DOI >  l\11(1 ('L\ 
trst imony. ,ve have hncl hraring;, ovPr a 1wriocl of these last fe,Y years, 
but this particular area of biological testing is really a complemPnt . I 
th ink, of the justification and rationale for important legislat in con­
l'l usions. Senator Sch w<'iker has enormous intrrest in this and has 
urged these hearin�s. 1 t  "·as at. h is ret{lteSt that t lJP lwarings wen• llC'ld, 
and I think they will be l'Xtremely lwlpfu] to 11s in sharing the legisla-

tiw remedy for protecting human Rubjects. So, I want to acknowledge 
his leadership and wC'lcome his comments ; antl he wil1 chair the hear­
ings this morninp;. 

OPt�xrno ::,;T.\TKUEXT OF St:xATOR ScnwEIKER 

Senator Scuwt:rn1m. Thank yon very much, l\fr. Chairman. I ap­
prPciate yonr kincl rPmarks. I a lso appreciatl' yo11r cooperation and 
your leadershi·p in tlw broad area of the protrction of human subjects. 
I think the isstws raisNl by thl' Depa1·tnw11t of Ddenf:e testing pro­
gram ties in very closely with the subcommittee's work in this field, 
and I appreciate your inclusion of these issues in our program of hear­
ings rr 1ating to the prot<>ctiou of human rest•a1·ch subjects. 

ln :March, the Health and Scientiti<' Hesearch SubMmmittee re­
ceived from the Department of Defense the most comprehensive report 
on biologic-al warfarr tPsting enr prPparNl and rekased to the public. 
Officials of t he D<'partment of D<'fense off<'l·ed detai led testimony on 
the chC'mical an<l biological warfar<' programs, with particular em­
phasis on opl'n-air testing- of biological agents ancl simulnnts. 

,v e discovpred that open-air trsts ,yere conducted in populated areas 
a l l  over thC' United Statrs. Many of thC'se tests inrnlnd l ivr biological 
organisms which we know can alfoct human bC'ings, particularly thosC' 
in  a. \\'rakrnNl state. "'e learil<'d that tlw Defens<' Departnwnt <'On­
tirnwd tn USP a er1fn in organism. which thry apparrntly h<'liHNl to 
be. harmless, long after some medical experts had published reports 
d('scribing h11man ilhwss, and even dPath, resulting from infection 
with the same typr of organism. We rC'ceiwd assurances that no open­
afr tests in population centC'rs are <',·en being contemplated at the 
present time. 
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Today we have with us a panel of, scientists and public health ex­
perts who will be al>le to ofil•r ol>::,en a twm; on th1:, LO!llroven,rnl test­
ing progtam from a different pet·specti,·e. The lll•alth and Scientific 
RPsearcll Subconunittee bears primary 1·pspom,il>ility in issues of re­
search ethics and the protection of human sul>jecb of research, and the 
panel will be able to help us carry out thi::, 111a11<lute so that experiments 
which put human health at ri1,k without informed consent are ne,·er 
again conducted. 

,ve will raise issues of safety in the choice of organisms and �imu­
lants used in these tests. The problem of containing the spread of test 
organisms is another important consideration. E.Yen if open-air experi­
ments are conducted in remote military test areas, can we be sure that 
no one will be exposed without t heir informed consent 1 ,vhat con­
trols do we need to insure that the .American people a.re never again 
used, either directly, or indirectly, as Guinea pig-s in biological or 
chemical warfare testing ? Although t he p1·esent atmosphere militates 
against such experimentation, what sort of mechanism to insure ade­
quate safeguards in the future should be put in place now 1 

Concern over the public health and ethical implications raised by 
disclosure of these open-air experiments has been widespread. Dis­
tressed citizens have contacted their elected reprnsentatives to express 
outrage that biological tests were conducted. ,v e have an obligation to 
be responsive to this deeply felt concern. In Congress, specific legisla­
tion to require notification of local civilian officials at least thirty days 
in advance of any planned biological or chemical agent or simulant 
test has been in·oposed. This subconunitee will be exploring the pos­
sibility of givmg the Commission on the Protection of Human Sub­
jects authority over any research proposals in this area. 

Our system of democratic government is stronger when we demon­
strate our ability to look critically at past actions and learn from onr 
mistakes. The purpose of this hearing is to bring the public health is­
sues raised by the CB'\V program into sharper focus, so that we can 
act effectively to make absolutely certain the errors of the past are not 
repeated. 

I thank Senator Kennedy very much for his cooperation in schedul­
ing this followup hearing, and I also want to express my appreciation 
to the members of this panel for the interest and concern thev ha,·e 
demonstrated by their presence here today. 

Thank yon. l\fr. Chairman. 
Senator KENXEDY. "Te have a very distinguished panel , and I ,,ill 

introduce them : Dr. Stephen ,veitzman, Department of Microbiology, 
School of Basic Ht>alth Sciences, Health Scil'nce C'rnter, State Uni­
versit�· of New York, at Stony Brook : Dr. ,T. l\f. ,Joseph, director, Lab­
oratories Administration, Maryland State DC'partment of Hralth and 
Mental Hytriene ; Dr. Georg-<' H. ('onn<-'lL assistant to the director. 
Center for Disease Control ; and Dr. Matthrw l\fosC'lson, chairman, 
Department of Riochemistrv and Molecnlat· Biology, Harmrd Uni­
versity. Dr. TVeitzman ,would you start off, please i 
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STATEMENT OF STEPHEN WEITZMAN. M.D., DEPARTMENT OF 
MICROBIOLOGY, SCHOOL OF BASIC HEALTH SCIENCES, HEALTH 
SCIENCE CENTER, STATE UNIVERSITY OF NEW YORK, STONY 
BROOK : J. M. JOSEPH, PH. D., DIRECTOR LABORATORIES ADMIN­
ISTRATION, MARYLAND STATE DEPARTMENT OF HEALTH AND 
MENTAL HYGIENE ; GEORGE H. CONNELL, PH. D., ASSISTANT TO 
THE DIRECTOR, CENTER FOR DISEASE CONTROL, ATLANTA, GA. ; 
MATTHEW MESELSON, PH. D., CHAIRMAN, DEPARTMENT OF BIO­
CHEMISTRY AND MOLECULAR BIOLOGY, HARVARD UNIVERSITY 

. 

Dr. ,,Tr:ITZ)L\N. Thank yon i Senator. I am pleased to be hen' today 
to bP gin'n the opportimity to tPstify on w·lr nt I considel' a nry. Yery 
importnnt subi<'ct. and that is hiologicn l warfar<' 1•psrarch that has 
lwrn and is st i l l  bring concl11('1 Pcl i n  this conntry tocln�,. 

J stndird thrsr t wo yo}nn 1rs o f  1 1 1J<'lass i f i<'d .\rmy r<'porf s, t h<' onr 
<lat rel Frbrnary 2+. 1077. arnl this w i l l  prnhah]�, br thr nrnin sonr<'l' of 
rny ('omments on tlw h istory, nahnr. and thr rxtrnt of production and 
t rsting biological si nrnlnnts. 

Hr,·irwing- thr .\rmy report lra<lc; to a ('on c:ideration of hrn th ings. 
First it raisrs the (Jnrstion ahont t h r  moral ity arnl safPt�· of SPYPrnl 
large-scale trsts that thr Army ronclnctrd on eivil ian population with­
out informed eonsent. The S<'eoncl point inYolves an Pxamination of 
the mi l itary ancl pol it ical l imitations aml problems inhrrent in pm­
sni ng  biological "·arfarp rPsrarch. 

ThP most distm·bing as1wcts o f  thP .\nny's biologi('al mu· farP prn­
gram in Hlti0-(i!) eoncPrns the 01w11-air tPsts ('OnclnctNl on a nnmlwr of 
F.S. rities brhYrPn 1!)50 and 1!)6(i, In parti('ulnr tlw .San Francisco 
test has receiwd a lot of attention sinre it first appearNl in thP 1 1e"·s­
papers in �owmber of 1976. In addition. the> Army spent nhont a 
clozc>n pages d<'fencling tlw trst. Siner tlw San Francis('O opc>n-air trst 
sPPms l o  1)(' th<' rrnt<'r of controvPrsy. I ,rnnld l ik<' to clic::cnss it in sonw 
clptai l  and nse it as a model for c>xn1nin ing a numlwr of prohlPms inhrr­
ent in doing hiolog-ical warfare research. 

In brief. the test condncted in HlfiO invol Yecl exposing the eit�· of 
San Frnncisco to an aprosol iznl Jin, bncterin callNl fkrratia mnrcc>s­
cPns. Tlw Army'.:: rat ionale> for rnrrying ont this larg-P-scalP . oprn-air 
tPst W{I S to i ncrr-ase onr lmowl<'clgc> "rPln tNl to thr Y11ln<>rnbilih- of the 
lTnitrcl States and /or its personnpl to biological "·arfarc> attacks both 
cm·<>1-t and owrt."  ThP l ire hactHin Serrntia mnrcesrrns wns consid­
ered a hiological c::imnlant "clrfinecl as l iv ing mfrro-organisms. not 
normallv capablP of cansing inf<'ction.'' Aro;md this I ·"·onld  rra 11�· 
l ike> to discuss and raise three obiections. 

Tlw first is. onr 111ukrstandin!! of a bioloi!icnl sirnnlnnt. thnt  is. a. 
l irn bact<>ria that does not prod1.1cP cl ispasr. is hasecl on onr past ex­
p<>ric>nres ,�ith that a!!ent nnd<'r certai n  Yer)' clefinitP condit ions ; and 
once these condit ions change, the bacteria can cause disease. 

Now, tll<'rr are at ]Past two comnml<'nts to tllC'sP ('On<l i t ions. One> i s  
the  numher of lmderia and tlw si,ro1Hl i s  thP statp of hPalth of  tho 
J)eoplr exposr(l. Nm,·. tlw Pn l'ly ,,tml i<>s ren,nlNl that Pxno-=m·r of n. 
healthy person to a low number o f  SP1Tatia ncYPl' cansNl infections. 
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"\Vhat "·ac; not know11 was " hPthrr Pxpoc::nrP t n  la !',£!:<' nnmhc>rs of RP t'· 
ratia could caw,P infrd ion : nor what t h e, rP"ponsl' of a :oiek pen-on 
would be to S<>rra t ia. Xmr. since t hPsc tPst" han! bern <'fl l'l'iPd out it. 
has bec>u lea nH•d that a n  1 1 1nea:-<' in  f )w 1 1 1 1mhl•r of SP1 ' l 'at ia can c·au:-c 
disease in a healthy person and that Serratia can cause serious disease 
in sick pc>opk. In fad . U1e:-p day:-, rno-.t u1a jo1· 1 1 0:-pi ta ls  have reeuning 
problPms "·1 t h  SP1Tal ia i nfr<·t 1om, in ho:-pit :d i :tPd :-i <·k pat irnts. 

Now, while it is trne that in rn;;o the sei.cnt ifie and medical profes­
sions werp 1mawarP of tlw:'-P fads. t lw ma in point to ]Parn is that rx­
perie11ec ga ined in eon t rol lPll .  <'XJ)('ri 1 tw1 1 t a l  la l 1omtory sit uations can­
not lw a:-'-U ll l <'ll to hp appl i l':t l i l P  to la l'/.!P-sc ·alP t P:-h 01 1  l 1 1g ('ities . .  \.ero­
solizatiou might Jead to dis1wn,io11 of orga1 11:,;111:-. lmt tlw possibi l i ty  
cannot bP  r11 J erl out that  1wc11 l iaritirs in ,Yin<! c·o11clition,- or ventila­
tion systems in buildings might concentrate organisms, exposing people 
tc, h i 0 h <ln:-p;, of hal' f e 1· ia .  1 11 add 1 t  io11 . un l ike t lH' 1 1 1 d i 1 id 1 1a l \'Cll 1 1ntePrs 
used in laboratory ex1wriments. t hp population of a city is quite hcte�·o­
geneous. Infants. elderly persons, people ,Yith canee1-, people with 
lung disease, et cetera, ai·e all found on the str<'et s  in larger cities and 
th�ir abilit)' to fight off infection by Serratia marcescens is  difficult to 
estimate. 

In summary, too many uncontrolled variahlc>s arc present to con­
si_der n1hwra l1ili ty I P:-,ting sa fp of  large < " inl ian popula t ions with a 
b10logiral simnlant. 

Now, the Army nsed a n111nbe1· of consul tants for t he tests, and I 
cnn mi ly <'01 1 el 1 1dP  tha t  l hP1 r a(h· i , ·<· ,Y:1 s ina(hf 1 Ja l l'. 

I would l i kP to 1 1 1:1 kP a < ·onmwnt now 011 t he• s1wc l f ie l<>gis la t ion that 
would l'P(JllirP noti f icntion o f  local l' IY i l ians at l ea:-t !30 clays in ach-ance 
of any Liolo!!ical 01· dwmieal ag<'Ht. It Sl'<' l l l "  to Il l(' what ,rnukl ha,·c 
to be (]ual ilied here j,., t hat ""hPn "·p get to 1 lw 1wxt point,  informed 
consent. it sep1ns to 1 1w that  local oflicials rPa lh· do not haw any morr 
right to grant con"c>nt 1wr sc> than thP .\rmy 01: thP Ikpartmrnt

.
of De­

fPnse conrlHctin �  rP:-,Pard1 . .  \nd t hPn I uo to t h<' 1wxt noint. ,rhich is 
the problern of infoi'med consent. It bPems to me that when you come to 
thr fact that you "·ant t o  h'st tlw c i ,· i l inn populat ion or thr military 
population. nctually thr 1wop]p in rnlwd 1 1 : 1,·p t o ])(' ronsnlkd in addi ­
tion to "·haterPr the local officials mi1 .. d1t say, 

So, the second major oh_jection I · would wnnt to make is that the 
problem of infornwd c·onsent was not used in I he open-a i r  tPsts in the 
1950's and l!)(i0's, and t l iat !'Pally stm1ds in <'Ont rnst to oth<'r actions 
condnch'cl by the ~\r11 1y tlHring t'he pc>riod wlH't'e tlwy wrre very con­
cerned nnd in fart almost admirablv 1 1sed in fnrnwd consrnt on Opera­
tion "\Vhitecon t : thrir hehaYio1· was <'xemplar_r. In addition tlw Army 
took Pxeeptional car<' in instituting safety 1n·ocPdnres for prrsomwl 
working on proj<'cts. for insuring aga inst accid<'nts during transporta­
tion, and for decontamination of facil i ties dnring dPmilitarization. So, 
a rPal contradiction ran h(\ S<'rn here brtwC>c>ll the Army's ronccm for 
indiYichw l  human life and the dhical probl<.'ms of lrnmai1 cx1wrimenta­
tion in many situations, nnd yet tlw disrc>gard for many of t lwsP sanrn 
valu<>s, 011 tlw othPr hand. wlwn tlwy condHeh-d tl 1rsc> op<'1 1 -air tc>sls 
in complPtr diR1·ega1·ll for som(' of til(' same Ynl 1 1Ps used J)J'Pviously. 

The final point I want to make about opc>n-air tPsts is that it ncvrr 
really dealt with, in any convincing detail, in thP Ar11 1y r<•port, and 
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t hat. ,Yiu; the necessity for nsing actual cities for the open-air tests. It 
is nuclear to me what additional information ,ms gained by releasing 
bacteria in the New York City subways, for example, that could not be 
gathered by a similar experiment done i11 the tunnels of a dl'serted 
mine shaft ; or why in studying aerosolization pattems unpopulated 
areas could not be used, instead of populated cities. So, why the tests 
were conducted in populated cities certainly remains unclear to me. 

The only unique information that can be concluded from these tests 
is that the cities arc in fact obviously vulnerable to biological warfare 
attack. This vulnerability is so obvious that it leads to a consideration 
of the major point I would like to make. 

Since the offensiYe biological ,rnrfare research program was dis­
mantled in 1969, there would seem to be little purpose in spending time 
analyzing actions takt>n 20 years ago. Still, some degree of biological 
warfare research continues in the Department of Defense with a 
budget in 1D75-76 of close to $18 million. While this resl'arch empha­
sizes "defensive research," the distinction between "offensive" and 
''defensive" is often no more than a semantic one. This was realized 
in Army reports where they quote as early as 1!)46 that : 

• * * it should be emphasized that while the main objective in all these en­
deaYors was to develop methods for defending ourselves against possible enemy 
11,-e or l l iologi<"al warlare a ::eut -s. it ,•;:1;, 11pee"s11 1 y  to i11vest1gate ollPn&h·e pos1-
1-- 1b i l i ! iPs i 11 oult>r t o  h•ar11 wh,1 t mPa,-nres could t,p nsed for defense. Accordingly, 
the problems of offense and defense were closely interlinked in all the investi­
gations conducted. 

That biological warfare research continues in this and probably 
other countries is disturbing, and that was noted also, in 1946 : 

It is important to note tha,t, unlike the development of the atomic bomb and 
other �Pcrt,t ,H >avous onring the war, the deYelopment of ag-e11ts for hiological 
"·arfarP is vos;;ihle in man�· conntrie:a;. large nml small. witl·ont ··nst expendi­
ttues of money or the construction of huge production facilities. It is clear that 
the clevelopment of biological warfare could very well proceed in many coun­
tries, perhaps under the guise of legitimate medical or bacteriological research. 

This question was in fact discussed in great detail b�· Dr. Mt>selson 
i n  a Carnegie endowment report several years ago, in which they 
real ly made the point that in the context of a tactical and strategic 
war it is ,·cry much in the U.S. inkrest to preserve and strl'ngthen the 
restraints that prevent chemical warfare and the proliferation of 
chemical m�anons. It seems that the wealth of the Unitl'd States allows 
it to expend e11ormous quantities of weapons to be used, and in particu­
lar we arc talkin� about conventional munitions and tactical combat ; 
ver_y few other countries approach this capability. 

The lesson t.hat was really leanwd from the San Francisco tt>sts 
,ms the fact that an individual pC'rson, or a small group of people 
could, in fact, expose the population to large numbers of bacteria ; 
and that once the technology of biological warfare has bel'n developed, 
it becomes then easy for small countries, or small groups to use this 
technology. 

To summarizl', the proliferation of lethal ch<'mical weapons would 
risk a major incr!'ase in thl' level of death and devastation in wars of 
all kinds. Proliferation would provide. forces less wealthy and sophis­
t icatl'd than the United States with greatly enhancl'cl capability for 
threat, harassment, and destruction. 
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In summar�, I havl' tried to <'Stablish tll<' following points : The first p0111t is that testing in off<'nsi,·e and defcnsiw biological warfar� research, and, in particularly large-scale, open-air testing, is  unprcd1ctablc and t_hu_s potl'ntially dangerous. U1iiqul' eonditions de­velop . what arl' d1stmct from the usual l aboratory or hospital expenence. 
The second point is that tlw �hmy acted irrPsponsibly in carrying out the n1lnl'rabil i ty open-air tc•sts 011 large urban populations in the l!J50's and 1960's. They ignorNl the ethical problem of informed consent and thl' potential health problem we already discussed. The third point is that the continuation of biological warfare re­search is not in tlw militan- i ntet·c•st of the Fnited States since once the teclmiqul's are developed, biological warefare can be used by small co�ntries, terrorist groups, and individuals. The proliferation of bio­logical warfare WPaponry and techniques can only <'rode military advantages that the UnitC'd Stat<.'s now has since biological agents are cheap to produce and can be delivered by a small force in a clandestine manner. 
Based on these three points, I would make the following two pronosals : 
If further biological warfarl' rPSl'arch is to hi' consirlC'rl'd necl'ssary l)('caus!' of the dm·elopmcnt of hioloµ:ical warfare tcchniq11Ps by for­eign powrrs, tlwn the work should be more strictly regulated by groups outside the Department of Defense than has bt>en done in the past. These might include the Department of Health, Education, and "\Yelfarp, congressional committees, and/or independent scientists. At a time when Fedl'ral guidelines arc being established for regulat­ing recombinant D�A research conducted in universities and indus­tries, the same principle of providing outside clwcks and balancl's for Departnl<'nt of Defense biologica.l warfarl' researd1 would seem to be appropriate. 
Finally, and most importantly, tll<' United States should intensify efforts to ban biological warfare research internationally and con­sider integrating such a policy into its strategic arms limitation treaty negotiations. 
ThaJ1k: you very much. 
Senator SmrwEIICER ( presiding pro tl'mpore) . Thank yon very much. Dr. Weitzman. "\Ve wil l  give each panelist a chance to make an opl'ning st-atement before we go on to qurstioning. So, ]Pt's go right down the panel in order. Dr. ,TosPph, would you proceed 1 Dr. ,TosEPII. Thank you. 
I wonl<l like to direct mv comments prima.ri ly to soml' of the characteristics of this organism, its possible association with disease ; and a little hit about the h<'alth hazards a>-socia.tNl with thC' study that was conductt>d using SC'rratia marct>scens on the population. Now, this organism has a long rrmarkable history with accounts of its existence going back to pre-Biblical times. The coloration of this or,,.anism, tlw rt>d pigm<'ntntion, was th!' hasis for thr indicator as a tr�cer or,,.anism, and ct>rt.ainlv it has hl'C'n rC'cord!'d in history. In the 1flth c�ntnry the sciC'ntific ·approach to a Rtucly of its cha.r­nctl'risticR shows that it is truly n micro-organism, and rven though 

it occurred in numerous instancl's on food, tlwrc was no report of 
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\ 1 n icn l d l 1 1P,s, a t. ) past in t he Pnrly cr11t 11 ril',-,. from tlH' rxi$trncP 
• · I t ht:, oq1a,1 1 is11 1 . 

• 

ln the �0th �cntury. of comse, the early pPriod. there were few oc­
•: 11 1: i\'ncp,-, o'. d 1srasl'. a 1ul thus the hnl'lPrinm clp,·p]opPd thr charnctrr­
t.::t 1c of hanng no pathogenic potential £or man. That attitude existed 
t or many rears. 

J3ut  sini·c t he disconrv of the organism in tlH' early 1800's it was 
recognized as a biological t• 1 1t 1ty a_nd clll l'i_ng its ea1:ly histdry was 
t·ons1�lereLl to be a �aprophyte reln tn-ely nnrulent for mnn. It might 
o,•cas10nal ly  eansr illness. It was fnrthet· sh0\n1 that the oroanism 
was ,Yidcl.,· d 1!'-lributcd in naturc-wr know it exists in ,rntcr a�d soil, 
:rnd as a contaminant of food. 

Senator ::-5cnwF.nrnn. Is Srrratia normally found airborne in nature � 
\Yhen you ;;ay it is widely distributed iii. natm·r: doPs thal include 
! he aid 

Dr. JOSEPH. Not as a natural habitat, no ; soil and water. It is not 
normally present in air. 

The techniques used to isolate this organism in the earl[ period de­
pended npon its red pigmentation, but that £act was one o the reasons 
it was not recognized earlier as an important agent for the production 
of disease in eertain segments of the l)opnlation. It since has lwen shmn1 
that the majority of strains actua ly do not produce pigmrnt. In a 
study done in the llH:iO's at the Center for Disease Control it was 
shown that about 75 percent of those strains isolated from human dis­
ease did not have this red pigmentation, and therefore they would not 
h aYCI been recognized by numy laboratories around the country, or 
hospitals would not have. identified the organism. So, the failure to 
recognize that the organism existed without the red pigment accounted 
for the infrequent discovery of disease in man. Ent, of course, as soon 
as this fact was recognized and, of course, as a result of extensive use 
of antibiotics and the ne,Y nwdical mrnipnlntion of patients-the man­
aging of patients-the incidence. of infection by this organism ap­
peared to increase. 

In 1957. at the Boston City Hospital. an increase of incidence of 
i solations of the Serratia organism was notrcl. In £act, the study indi­
rated again that the nonpigment strain was more common in clinical 
disease than the typical red variety ; and many laboratories around the 
country were unable to correctly identify this form. 

But since 1013, when the first coses of infection were described in 
man. there have been isoluted reports that stress the potential pathe­
genicity of this organism for man. Again, in the early 1960's hospi­
tn le; identified in primary urinary tract infections, respiratory tract 
infections this organism in man. But before these ontbreaks there 
were instances of infection that occurred prior to tlw time the testing 
"·ac; held by thr Army. So, there. was an mdication of potential patho­
O'Cnicity fo·r a eertain srgment of our population. Infections, of course, 
hnw bC'en not<'cl in clehil itnted incli\"iduals. ns ,ms pointed out, individ­
nn ls whose defrnf'<'S hnve bren compromised. Thnt wns not denrly 
cviclrnt i n  the rarly 1!)50's, bnt there was enou�h indication thnt it 
was pot ent i allv <l:mgrrons for 1 1 10.n. 

The ontbreriks oernrring, o f 1·oursr. a[!a i1 1 indiro.tPd primnri1y that 
watrr might hr a possi�le menns of spread, and that o.irborne spread 
waf- les:=, <',· idcnt nl thnt tune. 

269 

Prior to 1960, then, Sermtia was considered a common garden vari­
ety micro-organism which was i;o benign that it was not capable of 
producing cliuicnl illness in man in its own right. But, because of its 
apparent uonpathogenic potential o.nd its characteristic red pigmenta­
tion autl ease of isolation, Serratia was commonly used as a tracer bac­
terium in numerous studies. 

It wns mtcntionally spn•iul in some hospitals to study bacterial 
drifting and settling as an ai<l in t 1·ying to nndrrstancl the spread 
of hospital cross-i 11foctio11s. �o. dassical experiments were routinely 
conducted to clemom,tratr to st udents the basic principle of estab­
lishing the in1lex caf,p of infrction hy a micro-organism . .  \.erosoliza­
tion of the• test orgams111 was ust>d in courses in microbiology to dem­
onstrate bacteriological air sampling tec!miques. The organism was 
intentio1 iall,r painted on the gum:i of patients following clental extrac­
tions to demonstrate its pas�age from the oral cavity to the blood­
stream. So, then• was widespread use of it as something that ,ms not 
ablo to cause disease in man. 

I think of part icular significau.ce in regard to airbomc spread was 
an ini;tancr in ID58 when in thc, ;Cniwn;ity of "'\Yisconsin Hospita l  a 
child ,ms cnltmecl and found to  bP colonizrcl by an organism which 
was shown to lw 81·1'/'atia nwrr<'SCf'/18. A study conducted on the fam­
ily failr1l to t'Ht>:tl this organism. therr was no r,·idt•11ce of a family 
spread. I t  w:1s them diseo,·erc<l tha t  111.•1·osol studies \\·crc heing con­
ducted in a biochemiEitry labomtory at tlw univen,ity hospital and in 
an adjacent building "·here gr11etfr stnclirs wrrP hcing conducted. 
There was indication thPn of possihl<' aerosol spl'rad that could lrnYc 
causrd the colonization of tlw intest inal trnct of thr infant. 

Another occurrence indicating aerosol spl'Pad occurred in the early 
1960's in a London hospital where therr was concern owr the spread 
of Sta7Jh.yloco1·cus infprtions. Samtia organisms wrre spread around 
the eleYator shaft 011 the lower floors, and it was then drtected through­
out the hospital on Pach floor around the elCYntor nreas. Bnt what was 
unexpected was thr occunence of several ca:-<'s of Serratia 111m·cesce11s 
necrotizing pneumonia among hospitalized patients, presumnbly by 
aerosol tro.nsmission. Soon thereafter the use of the organism as an 
indicator was discontinued in many facilities around tlw country, ancl 
in fact throughout the world, as · we began to recognize thr serious 
potential the organism had to produce disease in man. 

Even though the organism "·as often regarded as a nonpathogen. 
or of low Yirnlence of healthy individuals, it wai:; found that occa­
sionally in conditions whC'l'C host resistance is climinislwcl, and a pa­
tient's · defenses are compromised, there were a variety of disease 
condit ions idmtified at that time. 

"'\Yhile it is difficnlt to assl'SS how much hactrrial inrnsion by this 
organism contributes to disease in a patient, if n patient is debili­
tated, it might account for the disease process. 

It should also be reemphasized that infrctions with this organism 
occur mainly in patients that arc debilitated ; that a spread can occur 
by the airborne route and can cause diseaSC', if the dose is sufficient 
in normal, healthy inclivi<lnals. 

At the time the simulated testing was done in Snn Francisco by 
the Army the organism was considered to br an innocuous sapropytt• 
water organism which· was nonpathogenic to man and animals. 
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:,-iinrr t he 1 ! )(.0's, howryer, infections c lue to the organism haw been 
rqiorted "·ith increasing frequency in a rnriety of illnesses. 

The ability of this organism to eauSl' dis<'ase was established on 
"'uflicient basis to question the use of the organism for the simulant 
!C'sting: that. was done. ,ve no longer, of course, consider this orga­
n ism as a hannkss baprophyte, and I think at that time it should not 
haw bel'n considered as harmless, either. 

"'hethe1· or not the illnesses in which the organism was isolated 
from hospitn liznl patients in the San Francisco area imn1<'diately fol­
lowing the stnd_r, and the relationship of that organism. "·as clue to 
t hose> tests, cannot be C'Stablishe<l with cntainty from the data ac­
r·1111111lated at. that time. 

I-fowl'Yer, I beliew that the environn1<'ntal studies that ,Yere con­
ducted, the environmental conditions, could haYe been simulated as 
wC'll as nsin,g simulated organisms. I do not believe it was necessary 
to conduct these open-air studies on the masses, that we could have 
gotten adequate information from the use of a simulated environ­
mental condition to determine airborne spread, drift, sunival, and 
consequent infection. Mass environinental exposure on the scale con­
ducted by the Army was apparently unnecessary on its scientific 
met·it and constitut<'<l an uniustifiabk lwalth hazard for a particular 
segment of the population. It was inconceivable and unconscionable, 
and the study shonld n<'wr haw been conducted on the unsuspecting 
population. No way can WC' rationalize' the ya]idity of that study. 

Thank you. 
Senator ScnwEIKER. Thank you very much, Doctor. ,ve will now 

hear from Dr. Connell. 
Mr. CoNNELT,. I do not have a prepared statement. I haYe been ill 

for seYeral days, trying to recover from a fractured skull. 
I would like to talk · a little bit about this group of organisms. I 

workNl with these things over a period of many vears when I was at 
Fort. Detrick and Pine Bluff back in the early 1950's, we worked with 
Se1•ratia marceRcen.Y. ,ve used that organism in such unbelievable 
numbers that you would haYe to see tlie kinds of experiments that 
,wre done, and none of ns thought there was any problem ; nobody 
got sick, as a matter of fact. 

�\t the present time, at the Center for Disease Control where I am 
Pmployed, we are finding infections, hospital infections, in surprising 
nnmbers : and again, these are people who are largely debilitated, or 
whose defense mechanisms are compromised for some reason or other. 

" ... <' found something else, that some of these so-called strains that 
do not produce pigment do produce pigment if you grow them at dif­
forent temperatures from normal body temperatures. vVe hav<' done 
that on a number of them. The idea that the or,ianism has a reel pig­
ment and is therefore a good marker does not always work because 
therP arc a lot of strains that will grow without color whatsoever if 

you grow them at other than body temperature. 
In my own opinion there is no such thing as a microorganism that 

cannot ·cause trouble. ,vhen yon Jook at a microorganism to nse as 
trac<'l\ or somethin� of that sort, I think you have to keep that in 
mind. If yon get the right concentration at the ri!!ht place•, at the 
right time, and in the right person, something is going to happen. 
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Now, Scrratia niarccscenR, as has ben1 mentimwd before, has been 
used for a long ti1 1 1e. It has bern l'<'cognizecl. as was m<'ntio1wcl Ntrlier, 
from prC'biblical times . .  \nd again. tlw rC'ason was bC'cause of the color 
of most of the strains that W<'l'C' detected. If I had mY choic<', I "·onld 
never use this organism or expose anyone to it at any.time. That is my 
own opinion. I consider thC're is som<' risk here. Certainly, for the 
futnre this has to lw ronsidC'r<'<l. wlwthcr for <le f<'nsi,·<' work, or any­
thing else because there is :c;onw chance thnt somebody can get hurt. 
Many of the strains that haYe been found in 1wople that arc ill, arc 
not treatabh•. they simply do not rl'spond to ant ibiotics. 

Yon can also find this orgnrns1 1 1 ,  by thP wny. in SPwagP as we'll ns 
in ,YatC'r. You can fincl it in tlw no1·mnl g-11 t contC'nts of some peopk 
who arc not ill ; we find it frequently in the urinary tract wlwr<' it 
causes serious difficulty in some people'. GC'neral ly speaking, tlw infec­
tions that. arc detected are in  peop1<' who haw been cathet1>riZ<'ll in 
hospitals. There is a fair percentage of association between catlwteriza­
tion and infection with that particular organism. 

That is all I have. 
Renator ScnwEIKER. Thank you wry much, Dr. Connell .  Dr. 

l\(pselson � 
Dr. �h:s1,1,so�. Thank you wry much. I am l\fat thew l\feselson, 

chairman of the Department of Biochemistry and l\lolecular Biology 
at Harrnrd lTniYersity. 

Regarding the properties of Senatia marcescens, there is little that 
I can add to the testimony of the previous witnesses. Generally-as 
they ham also indicated-I would support their views that any organ­
ism dispersed as an aerosol over a human population can lead to 
trouble. Often our knowledge of the disease potential of an organism 
is based on cases in which thr aerosol ronte is not the primary route·, 
and that leads us to han confidC'nce that some organisms are not Yery 
hazardous. However. the situation can be quite di fferent if the organ­
ism is in aerosol form. An example is anthrax. which is a common soil 
bacterium. ,ve do not commonlY come down with anthrax infections. 
But, if there is exposure to aerosolized anthrax spores. it can be very 
serious. Fortunately. in  natnre onC' seldo1n Pncmmters high concentra­
tions of aerosol particles small enough to penetrate' beyond the outer de­

fenses of the respiratory system into the morr susceptible and vulner­
able alveoli deep in the lungs. 

Another consideration r<'garding possible' hazards in dispensing 
aerosols of microorganisms is that in the ge1wml population there are 
individuals who may be on antibiotic therapy. suppressing their nat­
ural population of microorgani�ms and therefore allowing an avail­
able niche' for inYasion by for<'ign organisms. There are also other 
specially sensitirn members of the general hnman population. 

Specifically regarding the HS<' of Serrntia marcC'scens as a mnrker 
for the study of airborne infections by the military, it seems to me that 
it was unnecC'ssary. I believe that the total nmonnt of knowledge that 
has resulted from thnt type of simulation in order to l<'arn about possi­
ble vulnerability to B"r attnck is wry meager. 

Bnt now, in any event, one hopes that our country-and other coun­
tries-are in a qnite different envi ronment regarding biolo_gical war­
fare. Under President Nixon in 1060 and early 1070 the Umted States 
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1 1 1 1 i l ah•ni l l_r ( !P C " ! a n•cl i t  wou ld gin> up n l l  prrpnrntions for hiologicnl 
,, a rfa n• o t' a1 1y  k 1 1 l(l against man. nops. plant s. and animals . .  \ l)(l 
s11 bspq11r11 1 l y i n  t IH• fol'm o f  t he Hiologi(':t l "Ta d,n·l• ( 'onn-nl ion of 
1 ! >72. a t n•a't,r 1·a1 1H' int o  being which hiiids a l l  parties t o  not p 11gage in 
proclnetion, tlewlopment, transfet·, and acq111s1tion of biological weap­
ons or thp11· del i ,·rtT n•hicles. 

This puts the l_T1; 1 tecl States in a di fferent posture from the onr that 
rxist rrl in thr rn--1-rrs aJlll rnricrs. "That I haw in 1 1 1 in1l hrrr is thr ab­
SPIH'P of a 1 1 pr1l for classi fication. I f  thc•n• is g<'nt>ral oprnnrss. thr 
pnhl ic mt rn•st sick is miighl'd morr hea,· i l,r than if then• is classifica­
t ion a l l (l srnPcy. In SOI I H' l"ases this may )pad to 1 1 1on• complPx ity i n  
rPaeh i1 1g decisions, but i t  is a broad ge1wral principh• t o  "·h ich WP as 
a Nat ion are dedicated. 

Our new national poliey, by removing classification can makr it far 
less l ikely that thrre will be serious mis-use of the seience of microbi­
ology. Oiw might ask, what proYisions can hr made to redncr classifica­
t ion. I would cite a particularly rPlernnt study which was done by the 
PresidPnfs Seientitic .AclYisory Committer in 1970. just. after the 
United States had changed its policy. following President Nixon's two 
annom1c<'ments. Thi s  study was donr hy a committee 1mdPr the chair­
manship o f  0 1'. I rnn ]kll l ;Ptt ,  now of t i ;<' Xew York Unin'rsity Sd10ol 
of l\fedicine. The panel studied rnrious aspects of U.S. biological de­
fense programs and other biological areas to see ,vhether classification 
was needed. They found in nearly every area that there "·as !10 need 
for classification. The panel concluded that. there was no need -for secret. 
biological laboratories or secret. biological experimentation. 

Whether or not that study has led to any explicit Government policy 
declaration regarding nonclassification of biological research, I am not 
aware. It. may well be that there is sti11 a need for explicit gnidl'lines 
on the nonclassification of biological research. I am sme such a policy 
would be a useful one as insurance against misapplications. 

I would l ike'. i-f f nrnv. to ,li,·<'ro:e from this t o  a rPlat<'<l suhird. the 
legality of working with biological organisms in order to produce 
weapons. That has been prohibited by the Biological ,v arfare Con­
wntion, and it is renouncl'd by U.S. unilateral policy. Rut oddly 
enough, the prohibition may not apply to inclh·idual U.S. citizens. 
The Biological "reapons Convention of 1972, to w·hich the U!lited 
States is a party, stipulates i n  article IV that each state party to the 
conYention shall in accordance with its own constitutional pror.esses 
take any necessary measures to prohibit and prevent the development, 
production, acquisition, or retention. stockpiling of "·ea pons and means 
of delivery specified by articl<' I of the conyention "·ithin the terri­
tories of the states under its jurisdiction or control. 

Several parties to that treaty have now done so. The British Govern­
ment has enacted the Biological ,vrapons Act of 197-1 which provides 
as a maximum penalty l ife imprisonment for any indiddual under the 
jurisdiction of the United Kingdom who engages in these prohibited 
acts. 

Such le!!islation was submitted to  our Congress in 1970. but. for 
reasons with which I am not familiar, no  such ]E'gislation has been 
enacted. I assume then> will be no grrat ohjE>etion to it sincr onr country 
is party to the treaty. By enacting such legislation we would be fulfill-
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ing our national obligation under article IV of the Biological War­
fare Convention. 

So, to summarize I would say first that there can be serious hazards 
in releasing live microorganisms in aerosol form over human 
populations, 

Second, :-.11ch misapplication of 1 1 1 inohiology antl other misappli­
cations ( ' (>1 1 ld J ip i 1 1h i l >ik1l hy (' ] i 1 1 1 inating H'l'l'('('_\' in tlw coml11rt of 
microbiological research. 

And third, some additional protection aga inst misapplication of 
biological technology coul d  be achieYed hy <'liadnwnt. of a domestic 
law under the provisions of the Biological "\Yadare C'onn•ntion. 

Senator S,nwEnrnn. Thank y011 ,·etT rn11ch, Dr. ::\[N,clson. 
Now. let me arldr<'ss some i1ncstio1is to the panel. I real ize that in 

some ca,:es )·on may hnYP touched on some of these ge1wral questions 
in your statemrnts. I ,dll gin> mch person an opportunity to answer 
the questitons for tlw record ancl sunmtariu• a little hit. what his in­
di ,·idna 1 !'<',-.pons<' is. 

If tlw U.S. Gow1·n1 1 H•11t is to 1lo so1 1 1P kind of ddrrn,i ,·<' hiological 
research-it is dearly not going to Im called olfrnsiw researeh and 
I 11n1]p1 •stanll t hPI'<' is so1 1 1p n·l ni ionsh i p  hPhn·1•11 1l<• fp 1 1s i1·p arnl o fl'rn­
siYe-what k i 1Hl o f  prol l•ct ion \1'01 1 l 1l yo1 1  l'<'l'Ol l l l l l l' lHl that C'o1 1gress 
enact b,r stat 1 1tc. or carry 011t othP!'Wise. for tlw protection of the popu­
lation ? 

I realiz<' that somp of yon han• already touched on that question. It 
would br hrlpfnl if y011 co1 1 ld co111e 1 1 p  with a hrirf s11111mary o-f )·onr 
positions for thr rrconl. 

D1·. ,YmTz::n \X. \YPl l ,  l Pt ns 1 1 1st considrr i 1 1 1mnnizatio11s as an PX­
ample. Immunizations, which have hrrn <lHPlope,l pr<'tty highly, still 
haYP n111lt iplr problem,:. ns was p,·idPnCPtl with tlw ::-.wi 1w fl 11 .  Th<' prob­
lem with im1111mizatio11s ar<' thP side dfC'cts many tinws, "·hich yo11 
cannot ptwl id. So. P \'E'll in a (l<'f<'rn,i ,·<', p 1 1 rP ki i1d of rPsPa rch iikP 
immunizat ion, t lwrP a t·p indiYid 11al clangPrs arnl risks to t lH• in1livid­
uals i1ffokrd. 

.So. first and forPmo:;,t. it SPP 1 1 1 s  to ·1 1 1P .  that thr problC'm of infornwd 
com,ent has to hr wori,ecl 011t, :m,l that incl mks the rnil itar)· pop11la­
tion, as wel l .  Tlwn• ha ,·p lwPn so11w indication,-., wl trrr haw hren ::-.onw 
conummirations that tlw ~\.rmy 110 1011/lPr m,es <"iYilia11 populations a11cl 
they i11dicatl' that may solvr thP problem .  Bnt p 1·r11 i-f tltP military 
population i s  11sPd, they haYe to h<' nsrd "·ith informPd consPnt, "·i th­
out c0Prcio11 :  that ha:- to lw the primary principle. 

Along the issue that Dr. Mesl'lson rai sed I wonl cl lik<' to seMnd his 
sugg<'stion that the mol'e op<'II and pnhlic thesP kinds of programs are. 
the mor<' frPdback thrn• woul cl lw from scir1 1 t i fic-mP<l ieal co11 1 1 1rnnitics. 
tlw lPss likPly  it is-tlw1 ·p i:- no ah,oht l <' g1 1aranl l'P-t lw ]p,-.s l i kPly i t  is 
that sPrions problem:- \\'Olllcl arise . 

So. I wo1 1 l 1 l  say that would be my fl'Pl ing about tlw kinds of reg-ula­
tions arnl �afrunarcb YOH wonld want for any kind of 1kfrn::-.iY<' re­
search, that people 01itsiclr the DrfellSC' DC'p:11·t 1 1 H'nt and ontsi,ll' the 
U.S. ~\.rm,r "·onld lw i nrnlvPd n.ml carrying ont prog1·a 111�. not nPces­
sarily as consultants. 

.Sr.nator S,rnnmrni:. D1· . .  Toseph ? 
Dr. JoSF.PII. I certainly agreP with the com11H•11ts that haYr j 1 1:c.t bern 

ma<lr. I recognize thrre is 1wed for some defo11sfre n•f>l•arch ; ePrt n inly 
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( ! I( ' <len• lop11 1 < ' 1 t l n f  racr inrs that resnHrd from (le fe>nsivr kiHds of rr­
�L'H l'('h Imm l 1L•t• 1 1  Hf,l'ful and hel p ful. B11t I t h i 1 1k  to protrct tlw public 
aga inst what ,, l' now ha ,·p bren 1: tadr aware o f, t lwrc is nrrd. crrtainly, 
for llSL' of Hnclnssilit•d k inds o( resrarch. Ct- 1ta inly puulic awareness 
J ia -, pointed ont that is al.Jsoh1t"lY t'fi:,e1 1tinl. all(l mformcd com,eut is 
;t ll('CPSSit y.  

• 

�(•JJ ato;· �( ' 1 lw1;1 1,1m. l >r. Conn!>ll ? 
l > r. ( 'n, ::-- 1:1,1 , , On t l 1 is 1 1 1a t t P r  of i 1 1 1 1 1 1 1 1n izal ion, which a lot of peo­

ph• l nkP as t lw t'111l of a l l  problems, l \\·0111<1 l ikP to  point out that it is 
po;.,;:;jl;)c 1 o  make your own organif,m wJ1ich could not be immunized 
at-!:1 1 1 1sl . I f  l l ll' opposit ion lloP:-; t h is and yo1 1  i 1 1 1 1 1 1 1 1n izP again�( »tand­
ard <-trnins, yon are llOI inununizing people at al l .  So, it is a n•ry lim­
i trcl factor ; ,ron c:m use it just against organisms that you haY(', that 
nrn understand, that yon may have gcnp1•ated, as a mntter of fact. 
But  t o  clepl'll(l on it as the nhsol ntc does not work. 

I think tJ1p oth<'r thing that I would discuss here i:-; publ icity. It seems 
to IIJC tl iat. t hPt'(• is a 1·p1•,v important need hPl'l' to souwhow or other 
t h rough publ i<·ity bring the J)('opll.', tht• ~\.merican people in this case, 
:l\rnV from t l t 1• lm!'ie fear that t lw_y han• agaim,t infection and infec­
t iow, <lif,<•asPs. For im,t a1 1ce>, we hnY<' nto111ic <'xplosions of the> military 
type>, and we have othrr atomic <'xplosivcs. and these certainly have an 
impact . Bnt when yon are talking about biological warfare you are 
tnlking about. something that sel.'ms to me to bring a lot more fear into 
the n11mls of t he iwople titan the others do. I think tlwrr is a way 
around that and it would take a lot of publicity and declassification, to 
do it. 

Srnator Senw1mum. I do not disagree with yon. but l iving- in the 
citr that had the "Legionnaires" disease, and lun-ing seen the fear and 
paranoia it. ca 1 1sPd-11nd t he "Legionnaires'" disease. was obdously just 
nn 11nk110,Yn infect ion-I think that may he that l,Ol't of fear is in­
hPrrnt in di,:rnsP, periocl. It doesn't sePm to be limited to H\Y, thongh 
f P11 1· of RW 1u:1 r make t lw scan' an<l cln•ad "·orsP. Stm, for n while l ast 
s11mmcr our eity of Philadelphia \\'as greatly distnrbPd, actually 
�ripped by a sort, of hysteria. Hotel bookings dropped to nothing- ; the 
hofrl WPllt. hankrnpt awl 1wn•r rpcove1'('(l. So. this fear can arii,e with 
any infectious <l isea:-.e, qnitP a·part from B"'· ~\.s yon point out. our 
particnlar horror of biological weapons, the com;Pqucnces of a n,Y 
accident. ot· anything rPlated to the. IHY prognun may actually Le an 
outl!1·owt h of our basi1· drrad of infoetious tfo,N\ses. 

Lrt mt• a�k you, Dr. Conill'l l ,  ,vhat you r  fL•elings are about the need 
for informed consent 0 1· othC'r fo1·1 1 1 s  of protrction for human subjects 
in this arN\ or dt•fensi\·e testing. 

Dr. C'o::crnu,. Informed consent is a necessity in t his kind of matter. 
I f  th<''>P agents are going to be nsrtl for test purposes. it serms to me 
h i_gh]_y mlC'thical to Pxpose propk to them withonl thl'ir prior knowl­
Pclg-r ancl consrnt. 

Senator Scnw1mrnn. Dr. Meselson ? 
D r. )!F.,.1•:1,..,ox . . \.t tlw rif'k of r<•pentintr lll,"S<'1 f a little hit I will 

1·p�>Pn l. that I think noncla,:sification, openness, is thr hrst gnarnntPP of 
all. In order to insure t hnt, we may need 1,ome policy more explicit 
than we 1 10 1,· l tare, \Yhrther that he legislative. or by Ex!'cutiYe order, 
I do not know. But, as I said, I am not aware. of any explicit national 
policy MatcnH•n( . aliont classification and nonclassification of biological 
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rescai-ch. If there are arPas i 1 1  which it is nrC<'Rsnn· to rnncl11ci co11 -tim1ed cla:,,r,,i.fie<l ,rn1·k. I fr<>! 1 t>t·y stl 'oug ly t lrn t s1 1cJ ; :m•a does not in­clude the development. of new eandidat<>s, micro-orgnnii,m�. I see no reason whntso(•n•1· fo1· t lwt ki ll(} of  1·<•1,Pa rch, 1 1ot e 1·r11 a tlefrnsin• need. 

It seems to me tlw a1 ·g11mPnt t hat the e1wlll_v might ha Ye an organism against which ,ve lune no ch,fense iR first of a l l  outdated. Nature has proclucecl fJu i l <- a m11 1 1 l ,rr of Sll('h organ i:-rnr,, wh i <'h <·ould indeed be used. 01 1 1 ·  soriPty. 11 11<1 i tHl<•Pd a l l  soci<> t ies 11 1•p n1hwrahlt> l o  the spread of infection. The foet that it ha� 1101 l i<'Pl l  donp ;.ays i,onwt h ing about. w1wt i l s  < •rn l 11: 1 t ro11 is a l io1 1t. l l l i l i ta 1·,· l' f l'Pd i 1 P llP:-s and mora l and po1itiea I :t<'('<'(lta 1 , i l i ly. TI1e l't>a:-on \\'P • do no! ha 1·p biologiea I Wal'farc 1s not t l iP a l,i,e1H·e of Ol'ganisms l iecan:-P 1 1af 1 1 1·p has proridc<l them in abnndancr. 
Furthermore, even the argument that ffe ou�ht. to know what organis1Hs can Ii<' del'<•loped, so tha t W<' <'all ikfelHl ourseh-es against specific ones, I think is not a good arg11 1HPnt iiP<·aw;e there• are so many organis111s that an agent-uy-agent defem,<' i:c, a lmost ont of the question. Besides that, there is the argnment uot for t rying to develop alJ possible orgnnisnis ourseh·es. lmt for <'ortduct ing an rffed i1·<> intelli­gence OJ>Prnt ion to 1 1wkP MI i'(' i f  U 1<•n• is a ( 'l i:t 1 wp of 11 1 1y l iody doing such thing�-antl I lllll not aware ( hat :u1yliod�· is doing t his-lmt i f  such actfrity were going on, Wt• would ha,·e a chancr of detect ing them, principa 1 ly in order to apply a moral and politital deterrt>nt. and other kinds of clrtrrrents. 

Senator Scnw1mrnr.. Yon say it is impossible t o  de,·elop any kind of defense ? 
Dr. l\fEsELSON. Pardon me, I could not hear the question. Senator Snnrnnrnn. Yon say it is impof-sible> to derelop adequate defenses to protect the pnl>Jic against a B'\V attack. hPc:mse of the w·ide variety of possible agents or other factors ? • Dr. l\fasELsox. Ko, I am f-aying it is impoe:siblc to develop certain kinds of specific deforn;es. It depPnds on how many people yon want to protect. If it is just a smaJI nm11brr of mi litary peri,onne1, it is much <>a»ier than protecting a whole city. If yon w:rnt to protect a city, the procedmes are not going to be anything like 100 pe1•cpnt effectfre. and they are largely identical to tho&..• that yo1i need for proper public health smTeiilance, 1myway, the arnilability of medical care, anti­biotics, diagnostic techniques. I see no military justification fo1· t h<' ilcwlopn1P11t of 1ww organisms. We do need continncd st11d;y of nrw orga11is11 1:-;. hut l lrn l is a need that is great in the field of pnulir hea lth prott•etion anyway. There is no need for any rlnssiti£'d milita r-y p l'Ogram for that kind of l'Pbt>arch. As fa1· 11s the threat to om·sPh-es and om in1,ti l 1 1tions from mis­applications of biolo�y. I would l ikr to atlc1 a poshcript. I think by renotmcing biological wal'fare, and l.Jy l lHTl'a,:,i1 1g tlip dom:iin of non­classification ,1·c gain impol'tnnt protect ion. I haw some concern aoout tlw mor<> dist:mt fot 1 1 1·<' of biolo1,..ry and biochemistl'y. Tl1ese fields arc progressing at n ,•p1•y rapid rat e. As 
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t 1 1 1 1l' goPs on, 0Yl'r decades. ,,·p wi ll  know a great 1kal aLont l i fr proc­
PS:-PS an<l \Ye ""il l lrnYe the capabi l ity to manipulate them. There is no 
mty to kec-p that from happl'ning. I \\"oul cl at·gue strongly that this 
particu lar  area of knowledge ouµ;ht to Le kPpt on n completely open 
an<l 1 1onelassifi('(l len•l, to guard against misapplications of thl' rcvolu­
t 1 011nry aclrn1H·Ps t hat snrely ] iP ahead-not only im·oh· inµ; micro­
o rgani:-,rns. !mt m\"Oh-ing all :u,peds of lidng process1•!", including 
I l l' 11 robiology. 

Tlw princi ple of nonclnssificat ion has an importance that goes be­
yond tlw immecliah• concern of today. of pro,· 1cling protection to insti­
tn( ions and rnlues which ''"e Yalne, as our knowlt>dge of how to 
rnanipnl atr the lift> lll'Ol'PSS 1lt>epens. 

Senator Snrw1mu:u. l\Iy next questions relate to the use of simu­
lnnts. Fin,t, is there snch a thing as a safe biological simnlant � .\ml, 
second, is there anything elsl' that could be usl'd, oi· some otlwr mechan­
i sm. l ike rhamber tPsting, that might be r:;atisfactory for this kind of 
t<>sting ? For examph•, one f-Cil'nti:-;t lrns sugµy:-,t ed an a lgae organism 
might be safe to nsl'. I would like to hear if  there is a safe sinrnlant, 
and if the algae group is a good rnggestion. ,vhat is your reaction, 
Dr. "'t>itzman 1 -

Dr. ,vF,IT,DI.\X. ,vell, I think the answer to the first part of the 
question is, no, tlll'rr is on fiafe simnlnnt. That part icular statement 
"·as actually in thl' Army report where they ndmitfrd there i!'. no ideal 
sinrnlnnt. And the rt>n:c;on that is, I think, the more we learn about 
intl'l·nctions of micro-01·ganisms and hmnan ho�ts. the more we realize 
that. ah!1ost any organism ean do anything, giwn the proper condition, 
or th<> 11nprop1•r condit ion, as tlw case is. 

And again, rral izing- that in larg-<' cii il's in particular ,Ye art> dealing 
with a heterog-l'1teous population, there arl' a l l  kinds of problems, on 
the one hand ; on tl :e other hand, you are deal ing with a nniqne. or at 
least. unexplored method of exposing them to bacteria and t lwrc is 
rt>al l_y no way to protect tht>m. That would he trnl' of the algae. �Iaybe 
the a lgae in rn77 seems to be harmless, and I know of no cl iseaf-e that 
is  caused by algae. But on the other hand. we do not have the type of 
Pxperience that would al low us to say that c>xpor:;ing peopll' to algae 
in some significant number might not cause disease. 

So. I think Wl' are really caught in a bind if people kerp thinking 
that way and are looking for a simulant, that ,n• keep coming back to 
the snmP answer, that any organism, givPn the proper alt l'rations, 
<l i ffl'l'Pnt nwthocb of <'xpo:-,ing Jll'oph• to thl'lll. CPrta inly. i f  a 1 1yo11P 
askl'<l my i 1 1fomH•<i l'onsent to almost anything t lwy could th ink o f. my 
a nswer woulcl bP, 110, especinlly to a lgal'. 

Senator 8c·Hw1•:m1-:i:. ,vhat about an orgnniFm that wonlrl not snr­
,·i n• 01· I"eprod11re at body t l'11qwrn t1 1re, would  thnt <1nnl i fy :I " �n fc. or 
ns n bettPr choi<"<' for a simnlant ? I am not a microbiologist. I ha,·e to 
rely on yon gl'ntlemen's expertise. But orl,!alli!"ms that "·onld not liw. 
at ·body· tem1wrnt11n>, would thosl' be suitable for use as � imulnnts, 
or n ot ? 

D1·. ,YEITZ:IL\X. "Tl'I J .  11eonle Jun·<.' hPen intl'l'Pf'tt>d in thosp typ<'s of 
organisms, ancl tlwrl' hav<> been expel'imt>nts done on yir11ses, ,YhC're 
t lwy "·ill not m11 l tiply at hocly tPmpc>rnh1r<'. ThP prohlPm agai n  lwrc> is 
that genc-tic changc•s would occur in the bacteria spontaneously. and 
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lll're again is an arc:>n o f  s1wct11nt ion. It yon are talking about very 
ln rgl' 1 1 11111 lwrs of lml'kria t he1•p may hl' spontnrn•o11s mutation. and 
suclclenly the badc•ria can gro,Y at l,ody tenqwratn n'. I mc-nn, if you ar<' 
talking about n•al ly tP111 perahu·e-sp11sitin• micro-organisms, there is a 
mtl' that is prt>tty high. O1ll'-in-a-1 1 1i l l ion l iaeterin m ight Pasily revert 
to an organism that ean gTo\Y at body te11qwrat1 1rl'. So, I tlo not tlepend 
on that type of !!\'twti.1· charad1•ri,tics. t lH•re i" too 1t l llch of instability 
in micro-organisms to feel confident that t lwre is a nonpathogenic 
rontlition. 

SPnator Scmn:1KEH, Thank you. Dr. ,Joseph ? 
Dr. ,fosEl' ! I .  I JH'rsonal ly do not know of any f-afl' simulnnt that ,,e 

could 11:-,p, "'lwn yo11 an• ta lk ing abo11t aProsol iz ing an organi!'.111 wr 
are gt>tt inu: down to a ,·Pr)· , wry sma l l  particll' size that may get deep 
into thP l ung;,, and this creates a ,lifl'Prl'nt kind of probll'm than till' 
normal o l'g-a1 1 i� 1 1 1  would hy contal't. hy t•xposnn• through ,,omr oth1•r 
mec·han i ,,m. �o. tlll' � izP of thl' partic·lPs nsPd as a sinrnl ant. is ,·t>r�· 
critica I :  tlll'y normally pass the cll'arnncc nwchanisms in the body, 
they are not the type that is deposited in the nose or throat-those 
have already bet>n mentioned. and they are wry important considera­
tions. In the population that is /:?:Oing- to be exposed you are going to 
havl' inclfriduals who are debil itated in onl' way or another, where 
their defense mechanisms may be compromised ; so, there is always a 
risk to that segment of the population. 

In regard to the w-e of algae, I clo not lrno\\· what the effect would 
be on the indiridual who has his dcfensl' nwchanism altered in some 
way. 

in till' use of tempc-rntrr sensitive kinds of m utants, again, we do 
not know the risk of changing back the l l lntation of the organism, 
" hich ha� a l rl'a1h· !,pen n1l'ntionNl. 

In regard to the direct cliseasl' process, as sensitizing an indiYidual, 
there an• a l l  kinds of l'onclitions wl' ll l'l' not cll'ar on about these orga­
nisms. This may be a component of invasion in producing disease. So, 
I know of no f'afl' substitute. 

Senator ScH\\"Em:ER. Dr. C'onnell 1 
Dr. CmnrnLL. In my opinion therl' is no snch thing as a safe simu­

lant. Yon can modify any organism that can grow and rl'tnin it in your 
lungs or by in/,!l'sting b_y aerosol. If the particles arl' too large. they can 
11ot t nkl'n in : if th<>y are too small . tht>v an• not t nkl'n in ; but there is 
a rang1•. nn<l that is' Paf- i ]y <lonl' in thP iaborator_v whl're yon ran make 
it possihll' for a mn11hl'r of 1wopl<' t o  rdnin t hPsl' t hings. That. is an 
u1111s11a l rout e, and tl 1Pn· i,,., 110 tel ling wha t t o  1·�pl'd . 

Anothe1· c-xnmph•. I think, that is a l ittle f11 rther out, is the recogni­
tion that. t ht>1·1• is no rPason to l,plil',·e that s i 1 1 1 1 1 lnnts cannot he r:;111,­
jccted to }H'0Cl'SSl'S, and yon wil l eoml' np wit h soml' kind o f  organism 
that dol's not exist today. It might sti l l  l ook l ik1• a simulnnt, hut it can 
ha,·e otlll'r charactl'risti<'-s. Thin!!S can l>P tlonl' in the laboratory today 
liko this, and they ham happened in the normal body. 

• • 
�\s far as algae is eom·er1w1L I do 1 1ot know of any pathogenic algae, 

but I think the a11swer to thnt ic:. t imP an<l study ; �O years from now 
\YC may know sonH'thing about this arPa . .  \t the lH'PSe11t time, I clo not 
think there nrl' any known pathogenic a lgat'. 

,vhe1·c body temperature is concenwd. therl' are some interesting 
problems. '\Ve have a strain of organism called bacillus stcarothcrnw-
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vhiltrn, which is cleliberat('ly used in the food industry, the pharmaceu­
tirnl irnlustry, and othl't' kinds of tl'cting i nclustrirs ureausr of its un­
usually hi,!!h heat resistance, which is way above any known virns and 
considerably above most vegetative bacteria and spor(' :forms. In the 
typical culture of that organism you find a range of these things that 
will grow now only at 50 degrees centrigrade, but at 37 degrees, too. 
Tlwsc are not known pathogens today, but under the right circum­
stances they may be. 

Senator Sc1-1wEIKER. Dr. 1\fr,:clson ? 
Dr. 1\fEsELSON. I agree with the other statements, I know of no com-

pldely safo simulant. 
Senator Scmvm1rnR. Dr. 1\Ieselson, I did not ask this l ,dore and I 

should have-the Army also used glass beads. zinC" sulfidl' particll's, 
and so forth in open-air'testing. Are the"e things safe ? 

Dr. °MESELSON, I wns talking about live micro-organisms. 
Senator ScnwEIKER. I switched gears a minute. 
Dr. 1\fEsv.LSON, ·well .  take zinc snlficle. Zinc sulfide conlcl he fleterh•d 

by its fluorescence, and it was used as a simu1ant in tests by the mili­
tary in Los Angeles and several other cases. No known il1ness resulted 
from it. Nevertheless, I would still say that exposing a large popula­
tion of very diverse people, that even nonbiologic simulants should be 
avoided ; but I cannot pose as an expert about those. Regarding the 
biological ones, I am convinced that there is none now lmown to be 
safe. 

But beyond that I see no reason for conducting such tests. All of 
t he many tests that haYe been flone. to my knowledge, haYe not in­
creased our security by one iota so far as I am aware. No measures 
hnvc been taken that seriously would increase our security as a result 
of knowledge gained from these simulation tests. I think they were 
i dle exercises. 

So, my answer to your question is to say that testing of gas mnsks 
and othe1· protective equipment can be done in containment chambers. 
But as to the dissemination of particles of any kind over a large pop­
ulation, I see no sense in doing that-there is no need. 

Senator ScTTWFTKF.R. Dr. "7eitzman. in vour statenwnt you men­
tioned the DOD CB"W program report published in the Congressional 
Record of April 6. 1!)77. I ,rnnder whPther any material included in 
that report gave you any cause £or concern or alarm. Can _you tell 
from the report whether the currmt program poses any pubhc health 
risks ? 

Dr. WF,ITZMAN. I am not sure I understand your question. 
Senator ScnwEIKER. I gathered from vour testimony that you 

looked over the Department of Defense report that was put in the 
Record this year, April 6, 1977, describing the present CBW program. 
My question is. did any of the material that you saw there give you 
any cause for alarm, that any of the projects might entail a risk to 
public health. Do yon think this committee should be concerned about 
anything yon saw in the April 6 report � 

br. vVEITZM,\N. Well, first of all, the report was somewhat unclear, 
thNe "·err a lot of ge,wralit irs. 'l'hl're was nothing vl'ry specific men­
tioned ahont exactly what was going on. I-IowHer, what did cause 
concern was the fact that things were still going on. And one of the 
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questions. I think. we would all like answered is. ''""lrnt are the specifics 
because it is really impossible to evaluate, given the information that 
was in the C'onp:L'rssional HPeorcl at t his  point. But it Sl'Pms, then, they 
are expecting abont $1H million a yeat· to <lo s1wC"ifie biological woi·k, 
defensh·e resParch. Sonw of that  ,,rems quitP in l i1w and important, 
that is _the?rcticnl analyses "·e arr trying to de,·elop ; uwans to detect 
aerosohzat1011 clouds. On tlw surface that :;:eems fine unless they use 
that to put up their own aerosol ization to SPe how thP detection sy&tem 
works. 

It was uncl<'ar exactly what rxpcriments werr going on using human 
subjects, bnt there is p,·i clc>ncc> that is g-oi11g 011 ,  in  t hi s  r<'port. 

So, ontsidP the !!"PJH'rnl  fct>l iug t hat i t  is "·or1·y>'o11w that $1R mill ion 
is being spent and it is unclear what it is being spent on-it would 
be nice. :mu know, to knmY exactly "·hat is going on. the exact types 
of expr1·inwnts that ar<' being conducted. 

I think that is exactly what we are all talking about, about declassi­
fication, and these things might not ewn be classified, they are just not 
made public. Yon know. th(>, .Army is just not publicizing it. 

Senator Sc1-1wErn:1m. Thank you. Dr. ,Joseph, I gather from _rour 
testimony on that it is often not possible to drtermine the souree of 
infection when organicms arr dispersed in the air. for l'Xample. You 
gave some nry good speeifiP lmck�?TomHl information on what "·as 
learned about SM at di1t'Hent points in time. Of course. it is virtually 
impossible to dPter111 i 1w tll(> sonrC"l' of the SM which lecl to those in­
fections in San Francisco now. But if we had been alerted to the dan­
ger then back in San Francisco, could we have determined the source 1 
Once the diseasP was discowrrd, would it haYc been possible to locate 
the source. Dr. ,To:;:cph ? 

Dr. ,ToSEPII. That ma�· haY<' heen, hut it would be qnitP difficult pri­
marily beranse of what WP know now about the dist rilml ion of the 
organism ; there are no common factors. I imagine it might haYe been 
possibl<'. had we hacl beth',· epitll'miologicnl i n formation. to incl'imi­
nate the sonr<'<'. I rannot br morl' spcci flc. 

Senator ScnwETKER. "What. do you think of the proposal in the 
House of Representatives that bc>fore any exposure to subjects in a 
populated arra to opc>n-nir testing. lr,eal ei ,·ili:m or public health offi• 
cials must be infmmed ? "What is your reaction to that ? 

Dr . •  TosEPH. ·w<'ll, I think that certainlv i;;houlcl be clone. I think 
that is a major responsibility for State ancl local health departments, 
and I think thry should be informrd of this kincl of t est ing that is 
essential. 

Sl'nator SnrwEIKEn. Dr. Connell ,  drawing upon your background 
and looking in  retrospect at the Snn Franriseo s i tuat ion. what do you 
think we might do cliffrrently in tlw fntnrr to arnicl this kind of thingi 
In other words. forg-etting nse of the s1wcific S::\[ organism "·hich is 
now- known to be pathogenic, what other safrgnards shonkl we ht> 
looking at to lffoicl a recurrence of the sort of thing that happened in 
San Francisco ? 

Dr. CoxxFT,L. 1Y<'ll .  it srl'ms t o  Ill<' that a lot of stat ic  rr�1 1 l t Pcl from 
that effort. To me it se<'JllS tlw most s imple th ing to clo would  l ,r t o  
av9icl this kind o f  thing i n  the future : tlwre mnst be better ways of 
domg that. Now, there are enclosures of all sorts that are nYail-
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ahl<'. t lrn.L can lm built. rooms that arc grrm proof. if OJH' wants 
to l'a l l  it tha t. It j,, rntirely possible to usr t�stin:,! equipmen t. 1 ·Pco,·rr,r 

rquipment that will give you very good information as to cfo,trilmtion, 
deprnrlinp: on the volume, for instance, and the concrntrat ion of what 
yon are using-. That kind of thing is not difficult to do, as compared 
t.o exposing a lot of people to an organism that might have a potrntial 
impact on them. 

Senator ScnwEm:En. Dr. l\fesrlson, you raisrcl the basic issue of 
what the defense policy of our country is in the biological wrl fore area  
of  conr�e. on1· immecliatr concern in this snbcommittrr toclaY relates to  
onr  responsibility for the protection of h11mai1 snhiects o·f 1·r�earrh. 
'\Ye havr to obviously, focus on that. Tlw othrr issurs. thr hrnacle1· and 
cleeper defrnsc policy qnestions, affect committers otllC'r than 011r own. 

,vith that in mind, would the Commission on the Proteetion of 
Human Suhiects of Biomedical and Behavioral Rrsean·h be a logical 
place to t rigger, or write into the law, appropriate protections and 
safeguards for those who might be exposed to this sort of testing? 
Or could you suggest some other way ? 

That is the lar�er issue which has been raised here : How will we 
protect our people, not knowing exactly what the policy of the new 
administration is � Is the panel on human subjects of Bio-medical 
Research the best mechanism we have, or can you suggrst some others ? 

Dr. MESELSON. Are you talking a bout outdoor testing �  
Senator ScnwETR:En. l am talking about almost :my kin<l o f  testing 

that thr military services may be doing. Outdoor testing. yrs : but also, 
any othrr kind of testin:r which could rxpose peoplr to some risk. 
It seems to me we have to write some protection here for almost any 
kind of t esting: not knowing what our testing policy wil l  be in  the 
futu re. 

Dr. l\fEsELSOK. Ohdously, one of the more potrnt rrsfraints would 
be the requirement for informed consent, that would totally rule out 
any larger-scale testing. 

Senator ScnwETKER. There is still somr concern ahont the possibility 
of outdoor testing, particularly on militnrv bases. Thr Army has 
the rig-ht to tPst on mili tary bases, and yet. obviously. that could well 
be ontcloors. That  does not. necessarily mran thnt only thr milibiry base 
is involv<>d since there may be a problem of containment. How do 
,,r get a handle on this � 

Dr. )fEsELsox. I am not vrry familiar with the lr!!islat ion proposed 
in  for Honsr of Reprrsentntirrs. If i t, would rrm,ire HH'rrlv thr ap­
pro,·al of public hralth officials in order t o  condnct outdoor tests. I 
w011lcl h<> roncerned that such l<>gislntion would act to undercut the 
Biolog-ical  "T<>apons ConYention. 

As far as T know, it is our policy not to do snrh tests n ny morr. 
If that is not 0111· policy. it, ought to l)(' stated very explicit]�·. so we 
know what we arr talking about. 

Senator ScIIwEm:En. It depends, if I understand the policy. and 
I heliPve it is not nry clrar. on whethrr yon arr talking about doing 
offensive or defensive work. 

1 :igrel' th1,t there i-s f!Hitl' n di.r('ct rrlationship hrhwrn clefensiYe 
work nnd offensive work, and one cou1d he n subterfuge for the other. 
This is where the policy may not be very clear. 
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Dr. :MEsnsox. Ry surh tests. I mean tests involving indiYiclnals 
whose infornwd ro11$rnt is not arnilablc. ::\Iy understanding is that 011 1· 
present policy is not to conduct nny such tests, and I know of no 
military iustifiration for conducting such tests under om cunent na­
tional policy. which is a purely defensive policy. 

So I would think that anything that would srem to Pnablr one to 
conduct such tests would ha,·e the effect of undermining international 
confidence in and adherrnce to the treaty. 

I think thr rral issnr is not whethH. we wi1 1 harr effrctin• defenses 
for the civilian populations because I do not think WC' can e,·rr haw 
such dl'fens<'s hryond good puhlic hC'alth nnd llH'<liral prm·i�ions which 
are nerded (lnitc asidP from the l l lili.tary considerntious. Otherwis<', 
the best stratrgy against the m;e of biological wrapons is to prrvrnl 
othe1·s from rnntrmplating it, to not pioneer thr frrhnology oursr]n,s. 
and to mnke sure that there arc strong political, moral , and legal. 
deterrents. 

I was very disappointed to learn that a microbiological aerosol was 
distribntPd in the New York subway by an employee of the Central 
Intelligence Agency only a few years· ago. 

I would han thought that this kind of nctiYity would generate no 
useful information for us, and could only set thP worse possible PX­
ample for others. 

So I "·onld hate to see any legislation that would seem to do any­
thing other than confirm a State of total compliance w·ith om· policy 
in not conducting research in  this area, and that means no tests what­
ever, over unsuspecting populations. 

Senator ScnwEnrnn. All right. 
I want to thank the panrl ,·<>ry much for appearing hrre today. If 

somPone wants to mak<> an aclcli.tional remark or statement at this 
point. plea;,e frel :frre to do so. Since I haw b<'Pn asking all the qurs­
tions, I may have missed something, so if there is any area that I 
knowing wliat we are talking about here, and therefore WC cannot 
to do so. 

Dr. Coxx•:u .. Refrning to one of your earlier <1 1 1Pstions nbo11t t he,,<' 
report . there is a whole li:,t of classified proj<>rts in om' of th<'�<' book:" 
that simply ca11not be interpreted. Th<>re is no way in  the "·orld of 
�owing- what we are talking about here, and therrfore yon cannot 
discuss them vrry well. They are listed as clas.'>ified. 

SPnator Sc1rn:1mn:n. ,Ye 
0

havr a problrm thr1·r. bcc-a11sr thr1·r is a 
cl�1s,;ifiP1l stmly anrl :m 1melassifirtl st ndy, nll(l. o f  <'Oll i '."<', t h i .� <:01 1 1 -

m1ttrr cannot clrclassif_y 1 1 1atrria l  at this point. Somr matp1·ial i ,-;  elm.f-i­
fied, and we mav not havr all of thr informatio11 011r:-rh·r� at this 
poi1 1 t .  sin�e thrs; rrports arr compilations of othrr rPport". 

Y _?ll raise a ,·ery go?d _point. I do noL know if I can add anything to 
clarify furthl'r what 1s m the report you have, since this is an open 
heurmg:. I would he gla1l to follow us in some way if wP <'!111 110 �o 
without dolating security rest1·ictions. 

Il_v thr samr token, thPre may wrl l  be goo1l reason to hav1• the ma­
teriul you refo1· to dt•cl:tssifi<>d. That may be one result  of this hl•11ri11g, 
to �et more information out in the open. There is no question that 
through our efforts we were able to get this lirst report out in undassi-
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fk<l fnr111 . 1\lo;-:1 of i t  had brrn 1·lassificd for many, many yPars, and I 
�a 11· no rrason for it to be classifird. 

I havr to givr the Army a lot of credit. because they did bite �he 
bu llrt and pn 1 l  ont a lot of material for this report. They came up wit h  
what i s  probably thr most comorehl'm;ivr rrnort that any government 
has ever given out on its own efforts in this area. 

So "·hile I haw been nitical, I also want to be complimentary. be­
cam:1, I think W<' did nehicn' so111ethin!?" that had not brcn done before 
by making this in formation public. I think it may well mran we s�10uld 
he doin!?" some morr i n  this  area. and b<' doing it on a regular basis. 

Dr. '\Yi-:rTZllIAX. I would just l ih to kind of sng!?"est, to kind of con­
c,trnrt an rxprrimrnt that conlcl conceivably lw going on.  and perhaps 
not rnn he callPd biolo�ical warfare prr sP. or biological warPfare re­
sPnrch per SC'. but '"hich mirrht havP th<'!'e kinds of ramifirat ions. 

That is, it would certainly be within the realm of the Army's bound­
ari"s, hioloirical research type of work, to experiment with live 
rncrin<'s, and these would be live viruses, that supposedly were non­
pathogenic, and could be iniected into troops, and live vnccines are 
"\YC'll a'ccC'pted in the community, and used. but this is just following up 
one of your questions, in which you were kind of pushing us to suggest 
what ft1rthcr things could be done. 

The gross typP of trsting that no on<' serms to be doing anv more, 
namely spraying bugs over a city, that is not going on, but what else 
might

°
bP going- on that could bi> dangerous �  So this is iust an example 

of something that might be, and I think that the kind of ans"·ers that 
people have be<'n giving today could also direct i tself toward that type 
of program which hns notential danger, and it may not be as non­
pathogenic as originally hoped. 

I think the answer to that type of thing again rests in senral major 
points that have been made. One is this problem with informed con­
sent. I do not think you have to stop there. 

I worry about that problem, particularly in the military. that is, if 
a sergPant asks his platoon does anyone not want to recein this vac­
cine, that might be considered informed consent if no one objects. 

So I think in the military one might have additional problems. To 
f'afeguard this there is this question about consultation to overlook 
the work going on, I am concerned about this, not only because of 
classified proiects, but also ambiguities, in the Department of Defense 
rPport about how exactly they are spending their budget on this . 

Senator ScmvEIKER. 6ne of our limitations in this committee which 
shonl<l be mentioned is that we basically do not have primary jurisclic­
t ion in the area of biological warfare policy. Perhaps I did not make 
that ckar enough in the beginning. 

. The broader subject of defense testing would come under the juris­
diction of thP Honse and Senate Armed ServicPs Committees. That is 
why some of the basic questions Dr. Meselson asked do not directly 
relate to us as a committeP, bnt do relate to us as individual Senators in 
our review of Government policy. 

Our role here in the health subcommittee is to deal with the public 
health aspects and protection human subjects aspects of the testing 
program. \Ve have to come at it this way because this is our primarv 
responsibility, and that is why these hearings have been framed it iii 
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terms of the ll<'Nl for le�islation in thr nrra of protPrtion or hum,lll 
subiects-lc>gislntion of the type that Sc>nator Kc>nnNly originnlly 
authored, which would tie in to the provision of some basic safegua�ds. 

But, as you point ont, Dr. 1Yl'itzman, thrre is f'0mC' dnnrrrr of un­
plicit consent when any sort of testing goes on in the military, even 
vaccine testing. I cannot disagree on that point. I think we have to look 
into that problem as we review new legislatiYc proposals. 

Part of our problem is we are seeing just a portion of this area and 
not the whole testing picture. 1Ve are a little bit Jimitl'd in trrms of 
what the committee can do without working in conjunction with 
another committee. 

Dr. ,TosEPJI.  O,w final commPnt. I wonlcl l ikP to fol ]my up on tlw 
state,m:>nt about inform<'d consent. I think this is a problem :u'('a. 

I think in the kind of work the military an' doing there is an oppor­
tunity for thorough informed consent. and quite often it is uninformed 
approval by not givin� complete details of the risks to which they are 
exposed, possible complications of participation. 

So informed consent, designed mformed consent, has been a major 
concern of many groups. 

Another aspect of the research. biomedical research on human snb­
jects, is that th<'re is an associated hazard to the community when thesr 
kinds of experiments are conducted on mi litary installations, on mili­
tary personnel. They certainly get out in the community. They may be 
carriers out in the community. They may not be i l l  individuals. T11erP 
is always that component. 

There is the need to know, the local health, or State health agency 
needs to know what is going on within tlwir  boundaries. T hope the 
pattern will be developed for recombinant DNA research by the com­
mittee to keep the community informed of what is going on. 

·what i s  gomg to take place within the boundaries is an important 
way to deal with this kind of research. 

rThe prepared statements of Dr. Weitzman and Dr. Joseph 
fol1ows :] 
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' )  A 11 1J u r  ohJe.L t 1.on which h..is Lo b e  made of  the open-dir cxperl:nents, 
�uch a� the une ln San Fr..incisco or in the New York C ity subways , is that they 
.. \!J:'C r�irn.c.cl out on people without informal con5en t .  This action s tands in 
<l r.1rJ.:i. t.1c cont.ra!>t to other examples in wh1.ch the Army used a<lauraUlc J.nd exCI:1.p­
l,ry proc..cdures in dealing with volunteers in Oper.itlon Whitecoat (Annex K) . 
ln ,H!<l1-t1.on ,  the Army took cxcept1.onal care in instituting safety p rocedures 
< ,,-r  '" rso•wcl ·rnd.ln� on l)t•lJ cct� . for i w�urlnf� a�:.. Lnsl acct(h•'lt ::.  dutin� tr:ins­
pv L t J 1.- tu n ,  .1,11.l foL tkLunL..1mJ..11Jt.1uu u f  LdC J l ll .Lc� Juc u1� «�11u.l LtJCl..!JL1on. 
rc.11 conlr,.11.lic t 1.on can be seen here between the Army ' s  concern for lnJ.ividual 
hu:::ian lifa and th� ethical problems of human experimentation in many situation s ,  
a n d  } c.t the <l1.src:;ard fo r  many of these same values i n  the vulnerability tests . 

3) A question that 1.s never really dealt vith in any convincing detail 
in the An!ly report is thl' necessity for using actual cities for the open-air 
tc�ts .  It is unclear to me what ildditional 1.nfo rmation is gained by releasing 
bactcn.a 10 the Hew York City subways that cannot be gathered for ex�a1le, by a 
s wilar c�periment done in tunnels in a deserted cine . Similarly, aerosolization 
pa tterns could j ust as well have been analysed using an unpopulated area . If 
reasons existed to do the testing in ac tual cities, nowhere are these reasons 
c:"pla1neJ.. The only unique ioform.:it1on that can be concludctl froc these tests 
is th.i.t these cities are in fact vulnerable to biolo1;1.cal w.:irfare a ttack. This 
vulnerability is so obvious that it  leads to a consideration of the maj or point 
I would l1ke to make . 

S J 1lCP. the offem,1.ve b1.olog1.cal warfare research program was disoantled in 
1969 , ch�r<:! \-10uld seo:::m to be little purpo,;2 in srend1.n3 t l.J'l'\e analysing actions 
ta!,en 0 -11:::r 20 years ago . Sr- ill, s.:>:i,,. d�,orce o f  b1.oloo1.cal "'�rfa:-c research con.­
t1.�ues 1..--. Lh.! Lcpartm�n.L of Defense vi.th a budget 1.n 1975-76 of close to 

$18, 000, 00D (Conire:3s1.onal :!•�cord-S�n.:te; April 6 ,  1977, S370l) . Ula.le this 
reseo.rc!1 ec,phJ.s1.zcs "defensive research" , the di�tJ.n=.tion between "offcosive" 
and 1

1defcnsive11 iH o f ten no I!.'Ore than a semantic one . This was realized as early 
as 1911 6 :  0It should be emphasized that while the main objective in all these 
endeavors was to develop methods for defending ourselves against possible enemy 
use of biological warfare agents, it was necessary to investigate offensive 
possibilities in order to learn what measures could be used for defense . . • .  
Accordingly, the problems o f  offense and defense were closely interlinked in all 
the inves tigations conducted" (A-5) . That biologLcal warfare research continues 
in this and p robably other countries is d1.sturbing. This problem was noted also 
in 1946 :  "It is impo rtant to note that,  unlike the development of the atomic 
bow.b and other secret weapons during the war ,  the development of agents for bio­
lo&ical warfare is possible in many countries, large and small, without vast 
expenditures of money or the construction of huge production facilities. It is 
clear that the development of biological warfare could very well proceed in ti.J.ny 
countries, perhaps untler the guise of legitimate medical or bacteriological 
rcs�arch." (A-8} .  In addition, I would like to quote here from a Carnegie 
Endo-..,:,ent Yepor t -written in 1971 by Stewart Blumenfeld and Hattheu !1eselson. 
Alt.hou�h lhc} \.Jere d1.scu5sinb chemical warfare, I wauld propoo;e th.:it the e�ct 
sure n q;un•cnts can be rr ... ,c.Ic (or biological warfa re .  
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11 U . S .  l11 t�rt!s t in Preventing the P rol1[eratlon of Cd  ' lc-J.pons . 

In the context of bo th tac tical and s tratcgiL t.,t r ,  it is ver1 c,uch 1.n U . s . 
interest to preserve and streng tht!n the rcstrJint& that p rcveut cht!UlJ.Cal war­
fare and enc prol1.fera tion of chem.1.cal weapons. Today , "lita1.te<l1 1  w..ir� are 
fouiht wi th conventional wc.apons which indiviUually h ... vt! 11.nutLJ. Jr ...... l ef (cct . 
\ � t '1'.•U-'1t ,HL l wa.:-.;; l..dll lh.� \� ... t..<!cUi.�i...�l:, -..1<.• .• Lt:uct �·,l!, t i.i .. v ? i • .... o:a.- ,.J 1 "t.L t ..i:icll 
great quJ.11t1.t1.l!S of weopons are u�eJ .  fhe we.J.lth ot tile lm1.tcd � tJLc� allow::, 
1.t to expend enormous quantities of conventional mun.Lt1.ons 1.n taLt1.cal combat . 
Very few countries even approach tlu.s capability. However ,  the p rolif1.:rat1.on 
of let!-al chemical weapons would grea tly enhance the <lt!�Ll."uctiv� .ind d1.srupt1.ve 

capab1.l1.ty o f smaller and less wealthy nations . This 1.s because these w�a.pon!. 

hnve the potential of lar3e area coverage at relative!) low cos t .  ��ny of the 
types of cun1.tions used. in 1 imiteJ war coulcl be i .Lllcd , .. i.th lcth..11 c.hecnc.a.ls . 
In that c.:,se , the 11k1.ll area" of  light weight munition::. such a::. mo rtar shells 
and rockets would be increased by a large facto r .  Even though troop::. can be 
provided vi.th protective masks and suits, such weapons would be devast.1t1.ng to 
oil1.tar) uni.ts caught o ff gu.ird and to the c1.vilian population . ln raany situ­
a tions lethal chemical weapons would favor guerrilla forces .  Such forces 
generally have no shortage of targets .  they know the locations of wil1.tary 
installations such as base camps and support Iac1.l1.t1.es . fhcir proble::i. 1.s thelr 
great infer iority in f ire power. For anti-guerrilla forces ,  the reverse is 
usually true , their main tactical problem being locat 1.on o f the cn�my . In tla� 
s1..tuation. any maJ or enhancf::ment of the area covl!ra.gc of  light we.1.ght weJpans 

dispr oport ionately favors less sophisticated forces 01Jera t1..nt; .1..n ::.malle:r un.1.ts 
and capable of dispersing or gingling with the c1.v1.l1.an population . Moreover,  
the proliferat1.on o f lethal chemical weapons would crcGte ire�tly cxpa�ded 
opportunities for terror attacks on urban centers by small groups o( men firin� 
cheaical rockets o r mortars from the outskirts. Thus, the p roliferation of 
cht:i::aical -..:eapons would seriously r�duce the m.1.l,1tary J.dvantagt! thaL g reJ.L wealth 
confers ,  \o.'hile at the same time threatening a maJor increase in the violence o (  
•ar and its toll among civilians . 

At the strategic level, the hazard of prol1.feration of lethal g�s weapons 
is also serious . Countries not possessing nuclear weapons Qight well be 
teopted to acquire a popula t ion-killing capability ba.sed on nerve gas . Under 

suitably chusen meteorological conditions t a small bomb�r force coulcl Jel1.ver 
enough nerve agent to kill a lnrge proportion of persons in a 1.1.lJ o r  c�ty . Al­
though it is unlikely that a poor nation could successfully deliver ch..m.ical• 
over a wide area of a country with modem air defenses, a surprise il.�tack on 
one or a few coastal cities would be difficult to defend ag3l.I1S t .  

Fur ther , i t  should b e  noted t ha t  analysis dnd plJnn1ng for the use of 

che;'.ll.cal weapons 1.s likely to stin:.ulJ.te interest 1.n the strategic poss.1.bil1.t J.c:.. 

of bi.ological weapons and that the economics of ant1-personnel and ant1.-crop 

biolo&1cal �eapons foe threat or deterrence may seem p3r t icularly attract ive 

to l�ss w�ulthy nat1.ons . 

" 
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lo �u 1,1,ni.;:e., tltc prol1.fc•1.Jt1.on of lethal chemical weapons would risk a 
',t 1J� >r .lllLL l'.:l!,e ju the lr.•vel of death and deva::,t.Jtion in w.1rs of all kinds . Pro­
b l!.!r,:1 t 1on wuuld provide force& lcs�. wealthy and !>Ophh.t1.cated than the United 
--;t.1tcs with greatly enhanced capabil.1ty for threat,  harassment , and destruction . 
I he acquisit i.on of chemical weapons would stimulate interest in biological 
�- -l' 1uns 1 for the harrlars 1.::;ai.nst both are intert�ined . The overr:.Ji.n� o�j�c�.1.va 

u� Lhe 1. .. u.ted !>late::- .1.n Uu..:; area o( policy should b� to prevent Lne prol1.[cc­
.1t1.on of cht!.mical and biological weapons and to strengthen thc barriers against 
th� ir  use . "  (The Control of Chemical and Biolo ical UPa ons, Carnegie Endowment 
for International Peace, New York 1971, pp. 85-87) . 

In summary, I have tried to establish the following points : 

1) Testing in offensive or defensive biological warfare research, and, in 
particuldrly large-scale, open-air testing , is unpredictable and thus . 
potentially dangerous . Unique conditions develop which are distinct 
froo the usual laboratory or hospital experience .  

2) The Anay acted irresponsibly in  carrying out the vulnerability open-air 
tests on forge urban populations in the 1950 ' s  and 1960's . They ignored 
the ethical problem of informed consent and the potential health problem 
discussed in objection #1 on page 2 of this testimony . 

3) The cont inuation of biological warfare research is not in the military 
interest of the United States since once the techniques are developed, 
biological warfare can be used by small countries, terrorist groups and 
individuals . The proliferation of biological warfare weaponry and tech­
niques can only erode military advantages that the United States now has 
since biological agents are cheap to produce and can be delivered by a 
small force in a clandestine manner . 

Based on these three points, I would 1:1ake the following proposals: 

1) If further biological warfatce research is to be considered necessary because 
of the development of biological warfare techniques by foreign powers, then 
the work should be more strictly regulated by groups outside the Department 
of Defense than has been done in the past.  These might include the Depart­
ment of Health, Education and Welfare, Congressional Coaait�ees , and/or 
independent scientists. At a time when Federal guidelines are beins 
established for regulating recombinant DNA research conducted in universities 
and industries, the same principle of providing outside checks and balances 
for Department of Defense biological varfare research would seec to be 
appropriate. 

2)  Finally, and most lm�ortantly, the United States should intensify efforts 
to ban biological warfare research internationally and consider integrating 
such a policy into its strategic arms limitation treaty negotiations. 
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MARYLAND STATE DEPARTMENT OF HEALTH AND MENTAL HYGIENE 
LABORATORICS ADMINISTRATION 

STATEMENT ON THE USE OF THE SIMULANT SERRATIA MARCESCENS 
IN AEROSOL STUDIES OF HUMAN POPULATION CENTERS 

My name is J. Mehsen Joseph, Ph.D. , and I am Director of the 

Laboratories Administration, Maryland State Department of Health and 

Mental Hygiene , and Assistant Professor of Microbiology, University 

of Maryland, Baltimore, Maryland. 

Because of the public concern over the conduct of experiments 

by the Army in which the bacterium Serratia marcescens was used as 

an aerosol over the city of San Francisco in the early 19SO • s ,  I wish 

to describe the early history of this bacterium, to discuss its poten­

tial for causing disease in man, and to conment on the health hazard 

associated with the study. 

Serratia marcescens has had a long and remarkable history with 

classical accounts by historians of the appearance of ''miraculous 

blood" appearing on bread dating back to the siege of Tyre in Lebanon 

in 332 a.c. This remarkable manifestation struck fear in the hearts 

of the superstitious and credulous people of the Middle Ages. 

However, early in the 19th Century the phenomenon was examined in a 

scientific matter and the causative agent identified and characterized. 

Doctor Bartolomeo Bizio, a young pharmacist, was the first to observe 

reddened polenta (corn meal mush) , and by a series of lengthy and 

ingenious experiments , he concluded that the red mucilaginous 

substance was the result of activity of masses of very small bodies. 

2 D 
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llumerous studies of red pigmentation of foods,  particularly 

bread and starchy foods , were recorded in the history of this bac­

terium beginning in 332 B.C . and continuing through the 19th Century. 

However ,  during that period , reports of clinical illness among 

those who consumed these foods were extremely rare occurrences. 

Thus , the bacterium was considered to have little or no pathogenic 

potential for man. 

Since its discovery in 1823 by Bizio, Serratia rnarcescens 

has been recognized as a biological entity and during its early 

history was considered to be a saprophyte which was relatively 

avirulent. The organism is widely distributed in nature and is 

found naturally in water, soil and as a contaminant of food. 

As standard bacteriological techniques were developed to distinguish 

among the microorganisms closely related to Serrati� marcescens , 

investigators began to recognize non-pigmented strains of the latter. 

In 1959 the Center for Disease Control ,  USPHS, in Atlanta reported 

on a study in which 75 per cent of over 200 strains examined failed 

to produce pigment. Failure to recognize this fact probably 

accounted for the infrequent reports of recovery of this organism 

from infections in man. As a result of this finding, recognition 

of non-pigmented varieties of s. marcescens , combined with the exten­

sive use of broad spectrum antibiotics among hospitalized patients , 

probably accounts for the increased frequency with which hospital­

acquired infections by this organism are now being recognized. 
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In 1967 at the Boston City Hospital an increased incidence of 

isolations of Serratia marcescens was noted. In 1970 a study 

of the occurrence of Serratia· infections at the same hospital 

revealed that non-pigmented strains of this bacterium were more 

canrnon than the pigmented variety, and that many clinical 

bacteriology laboratories were unable to correctly identify 

these non-pigmented fonns. 

Since 1913 when the first case of Serratia infection in 

man was described , isolated reports have stressed the potential 

pathogenicity of this organism for man. In 1962 the Conwnunicable 

Disease Center pointed out the nosocomial naturP. of most Serratia 

marcescens infections. Several hospital outbreaks involving 

urinary tract infections and respiratory tract in£ections and 

two epidemics in nurseries for newborn infants have been described . 

Infections also have been noted to occur at the site of indwelling 

urinary and intravenous catheters and after lwnbar punctures 

or peritoneal dialysis. Previous antibiotic therapy and underlying 

chronic debilitating disease may also predispose to serious Serratia 

infection. Urinary tract infection has been the most frequent 

site of Serratia infections but the epidemiology of such hospital 

outbreaks is still unclear and any attempts to determine the source 

of the organism has been unrevealing. However , most patients had 

indwelling catheterization and urinary tract abnormality. Also , 

Serratia marcescens is isolated frequently from the respiratory tract 

but these isolations are infrequently of clinical significance. 
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'! - :.,1:i t ,1 c,qlbr,, ,k::; of respiratory infection are usually associated 

•,i �I i  Serr,, t  , a  c0ntillllination of respiratory equipment. Associated 

clinical i l lness was either pneumonia, empyema, or lung abscess. 

Pri0r to 1960 Serratia marcescens was considered a common 

qarden variety 111.1-cn:,organ.1-sm which was so benign that .Lt was not 

capable of producing cl inical illness in man in its own right. 

Because of its apparent nonpathogenic potential and its character­

istic red pigmentation and ease of isolation, Serratia marcescens 

was commonly used as a tracer bacterium in numerous studies. 

It was intentionally spread in hospitals to study bacterial drifting 

and settling as an aid to understanding the spread of hospital 

cross-infections . Classical experiments in epidemi?logy were 

routinely conducted to demonstrate to students the basic principle 

of establishing the index case of infection by a microorganism. 

Aerosolizat.1-on of the test organism was used in courses in Micro­

biology to demonstrate bacteriological air sampling techniques. 

The organism was intentionally painted on the gums of patients to 

demonstrate its passage from the oral cavity to the blood stream 

following dental manipulation and/or extraction. This organism 

has been used also by high school students in science fair projects 

without regard to its potential pathogenicity. 

Of particular significance is the occurrence in 1958 of 

a condition referred to as "Red Diaper Syndrome" in a child born 

at the University of Wisconsin Hospital. The child was cultured 
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and found to have an overwhelming growth of the red pigmented 

Serratia marcescens in the intestinal tract. Exhaustive studies 

of the child ' s  family failed to reveal carriers of the organi�m. 

Epidemiological sleuthing uncovered the fact that the organism 

was being used at that time in a study of aerosol techniques 

in a biochemistry laboratory within the hospital and in an adjoin­

ing building where genetic studies were being conducted. Aerosol 

spread from these sources could have accounted for the colonization 

of the intestinal tract of the infant soon after birth. Apparently 

the organism established itself in the child ' s  intestine and 

replaced the normal flora, but the child continued in excel lent 

health and required almost one year of treatment to eliminate this 

bacterium. 

An experiment conducted in 1960 in a London hospital also 

aroused a great deal of concern over the use of s. marcescens as 

a tracer microorganism. In attempting to prove an hypothesis that 

Staphylococcus aureus Ca bacterium associated with hospital-acquired 

infection) was spread from floor-to-floor up the elevator shaft 

by movement of elevator, the tracer organism Serratia marcescens 

was aerosolized near the elevator door on the lower floor of the 

hospital and air sampling was done on the upper floors. In time , 

s. marcescens was detected in the area around the elevator shaft 

on each floor. What was not expected was the occurrence of several 
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cases of .:.:i . m;:irciescens necrotizing pneumonia among hospitalized 

pa L1..0nt� r)ri-�::.· 1-....!J"ubly by aerosol transmission. Soon thereafter 

lhe use of S. marcescens as an indicator organism ceased in many 

countires , including the United States. 

Sven though Serratia marcescens is often regarded as a 

nonpathogen, or of low virulence for healthy individual s ,  it is 

found occasionallJ  in conditions where host resistance is diminished 

(postoperative p;1tients , burn cases,  diabetics ,  cancer patients , 

steroid therapy ) ,  or in conditions predisposing to bacterial 

infection (frequent catheterization , malformation or obstruction 

of the urinary tract) . Prolonged antibiotic therapy seems to 

favor the emergence of highly antibiotic resistant strains of 

s. marcescens. Generally the bacterium is considered an "oppor­

tunist". It is difficult to assess how much bacterial invasion 

has contributed to the underlying disease in many cases. Its 

presence in clinical materials is more frequent than generally 

suspected because of our failure to properly identify the 

bacterium due to the false belief that it is an obligate pigment 

former .  Pigmentation i s  demonstrable in only about 20-30 per 

cent of the strains isolated from patients . 

It should be reemphasized that infections with s.  marcescens 

occur mainly in hospitalized individuals with some underlying disease . 

The mode of transmission has not been sufficiently elucidated 
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but contaminated hands and instruments , as well  as droplet 

aerosols,  have been incriminated. It probably spreads like 

other hospital-acquired bacteria. Infection may or roay not 

cause clinical disease,  and a fatal outcome is very care. 

At the time the simulated testing was done in San 

Francisco by the Army , Serratia marcescens was considered an 

innocuous saprophytic water organism which was nonpathogenic 

to man or animal s ,  but was occasionally recovered from com­

primised hospitalized patients. Since 1960 , however , infections 

due to this organism have been reported with increasing frequency 

in association with urinary tract infections , pneumonia, empyema , 

lung abscess,  wound infection, meningitis , septicemia and 

endocarditis.  The ability of s.  marcescens to cause infection 

was once thought to be limited to patients with chronic debilitating 

disorders , but it is now clear that there are many predisposing 

factors such as broad spectrum antibiotic therapy , diabetes,  indwelling 

catheters , mechanical ventilation therapy and corticosteroid therapy. 

This knowledge reemphasizes the hazard in using s. marcescens as a 

tracer organism in experimental studies of aerosols and related 

experiments involving humans . 

No longer can we consider the disease potential of an organism 

simply a property in its own right, nor as an interaction of a parasite 

with a healthy host , but as a consequence of interaction with a 

comprlmised individual .  Secondary invasion must also be viewed with 
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t he �,C1' 11'2 t uucc1n as rey-..1rds primary infections because the con-

::. 1.�riui:n,_p:; ur� P'It1r1 l J y  hoz.ardous and lhe former often resu lt 

Jn prolungcd hospitali::.at.ton. Since it was known lliat a clear 

canger of s. marccscens infection existed for hospitalizeJ and 

debilitated individuals ,  it is inconceivable and unconscionable 

lhat the or-ganism would have been spread as an aerosol over 

unsuspecting masses of people , some of whom would have been al: 

high risk. Whether or not the illnesses in which s. marcescens 

was isolated from hospitalized patients in the San Francisco 

area :unmediately following the testing in the early 1950 ' s  is 

impossible to establish with certainty because of the natural 

occurrence of this agent in the hospital environment and its 

wide distribution in nature. 

Simulated environmental conditions , as well as simulated 

microorganisms , could have been employed and would have provided 

adequate information as to the airborne spread , drift, survival 

and consequent infection. Mass environmental exposure on the scale 

conducted by the Army was apparently unnecessary on its scientific 

merit and constituted an unjustifiable health hazard for a particular 

segment of the population. To rationalize the validity for the study 

would be sheer folly. 

Respectfully submitted, 
I"; I J , ' JJ I • 

. , , ,........ ... _�,/ " 
J�MehsenAoseph, Ph.D. 
May 20, 1977 
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Senator ScnwEimm. All right. I want to thank the pa 1wl again for 
takin� time to be with us today. I know you all h1n-e n1·y bnsy :,;ched­
ulcs. "\Ye may well be coming back to you on an indiYidnal basis as WP 
progress on cleYeloping some legislntin1 proposals in t his nrc>a, lo con­
sult with you nn<l gc>t yonr opinion!-. on sp1•<'i fie approaches. 

The Senate Health Subcommittee will stand in adjournment until 
tomorrow morning, when we will b1•gi11 a series of ln•1u·ings on hospital 
cost containment. 

['Whereupon, at 11 :20 a.m., the �ubco11 1 1 1 1 i t lec adjourned.] 
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