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MEMORANDUM FOR Director, Office of the Secretary of Defense,
The Army Genera-l- Counsel (Ms. Suzanne Council),
Room 28125, L04 Army Pentagron, Washington,
DC 20370-0104

DEPARTMENT OF THE ARMY
HEADOTJARTERS, U.S. ARMY MEDICAL COMMAND
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FORT SAM HOUSTON, TEXAS 7823+6000

Appeal of Agency's Decision to Part j-al-1y Withhold
Considered to be Classified
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SUBJECT:
Records

1. References:

a Letter (Appeal), dated 24 June 7991 (EncI 1).

b. Letter (Orj-ginal Request) , dated '7

to U.S. Army Chemical e Biological Defense
Aberdeen Proving Ground, MD (EncI 2).

February
Command,

i

C
c. Referral to this command from DAMO-ZXA, 400 Army

Pentagon, Washington, DC, dated 15 May 1997 (EncI 3).

d. Letter
Command, dated

U.S

Y.
(Enc-l- 1

( Initial Denial ) , Headquarters, U.S . Army Medicai
11 June L991 (EncI 4) .

f.. Copy of sanitized document provided to requester
(EncI 6) .

e. Letter (Acknowledgment of Appeal), Headquarters,
Army, dated July 2, L991 (Encl 5).

Report Documentation Page and Distribution List
).

h. Supporting
request to Cdr., U

UT (Encl B).

documentation dated 11
S. Army Dugway Proving

March L997 referrin{
Ground (IM-A), Dugway,

i. Memorandum dated 25 March
document is classified Secret and
sanitized version (which STEDP-JA
/E nn'l O\\Lrr!l J I .

1997 indicating the requested
recornmending that only a
provides), be rel-eased
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MCIM
SUBJECT:
Records

Appeal of Agency's Decislon to Partlally Wj-thhold
Considered to be Classified

j. Letter dated March 25, L996 to Mr. Kirby in which he is
provided two documents and informed that the third document (BIG
ITCH) is classified and has been referred to the IDA for review
and release determj-nation (EncI 10) .

2. This forwards the appeal of Mr. Kirby.

3. In his appeal, 1"1r. Kirby gives no val1d reason for his appeal
other than to state that he takes exception to the withholding of
certain paragraphs within Section 8, "Appendj-ces (U)", 8.1
"Literature Cites", pp 6l-64 of the document and from what
appears to be evident to hj-m, this entire section is
unclassified.

4. After further review we remain fi-rm in the belief that we
have acted in good faith concerning our previous response to
Mr. Kirby. We have reviewed the document and provided all
portions of the document considered releasable. We feel that our
initial response was both prudent. and correct.

FOR THE COMMANDER:

10 Encls GROEBER

uty Chie
rmati-on

f of St.af f
Management
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24 June 1997

(b.i t8 ,

Mr Charles Bowers
FOIA/PA Officer
US Army Medical Command
Attn: MCIM
Ft Sam Houston TX78234-6013

Re: FOIA Appeal

Reference is made to your commands review and partial denial of my request as
stated in the attached letter.

I thank your activity for their careful review of the document "An Evaluation of
Entomological Warfare as a Potential Danger to the United States and European
NATO Nations", and concur that exception (b) (1) of 5 USC 552, Freedom of
lnformation Act, was probably appropriate for the majority of this document as
most of this document appeared to be a survey of literature, and several sources
were inferred to still be classified.

However, I take particular exception to the denials within Section 8 "Appendices
(U)", 8.1 "Literature Cited", pp 61 -64 of this document, and therefore request an
appeal of the partial denial to my request in regards to these pages. From what
is evident of the released information, this entire section is unclassified.

I look fonvard to your response, and thank you for considering this appeal
request.

Sincei'eiy,

Reid Kirbv
lb'' (3
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lebruary 7, L997

Reid Kirby
.. l-(o'l t''r

Ms Cheryl Fields
US Army Chemical a Biological Defense Command
AtIn: AMSCB-CIF
Building 85183
Aberdeen Proving Grounds I'lD 210I0-5423

Re: FOIA Request

I am requesting information on US efforts to weaponize fleas
for the biclogical warefare prograln. Speciflcally I arn
interested in what agent-vector combinations were considered
during the 1950's. Along with information of entomological
field test BIG I?CH, which was conducted during 1954. Thi-s
involved test of the E-14 munition, rvhich was intended to
disseminate f1eas. It would also be helpful in fulfilling
this request to provide a discription of the E-14 munition
that is suitable for historical discussion.

I believe that release of this information is in the public's
interest, and would not jeopardize national defense. Tf
f should be assessed any fees for this reguest, I am willing
to pay all fees up to a maxirnum of 550.00. If you estimate
that the fees will exceed this limit, or have any guestions
regarding my request, please contact me.

Thank yo

01r,"A
Reid Kirby

(.r.1 i.,,...

u or considering my reguest,



DEPARTMENT OF THE ARMY
OFFICE OF THE DEPUTY CHIEF OF STAFF FOR OPERATIONS AND PLANS

4OO ARMY PENTAGON
WASHTNGTON DC 20310.0400

REPLY TO
ATTENTION OF

DAMO- ZXA 15 May 1997

MEMORANDUM FOR U.S. ARMY MEDICAL COI\O4AND, DEPUTY CHIEF OF STAFF
FOR INFORMATION MANAGEMENT, ATTN: MCIM,
FT. SAM HOUSTON, TX 78234-6013

SUBJECT: Freedom of Information Act (FOIA) Referral

1 . The enclosed FOIA request was forwarded to this office for
action as fnitial- Denial Authorlty. Upon review, 1t was noted
the document pertai-ns to entomological which fal1s within your
purview. As such, the request is forwarded herewith for direct
response to requester.

2. The requester has been notified of thi-s referral.

3. POC is Mrs. Phi-11ips, DSIII 224-2011/COI'MERCTAL (703) 614-2011.

FOR T}IE DEPUTY CHIEF OF STAFF FOR OPERATIONS AND PLANS:

Encl- C. BEDNAR
1L, (JJ

Administrative Executi-ve
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FEPLY TO
ATTENTION OF

fnformation Management

Mr. Reid Kirbv

DEPARTMENT OF THE ARMY
HEADOUARTERS. U.S, ARMY MEDICAL COMMA|ID

2O5O WORTH ROAD
FORT SAM HOUSTON, TEXAS 7823+6AA0

June 11, 1997

\u__ _ \D.l
- -r, ^-Ir' e4 e..L!

Dear Mr. Kirby:

This i 5 in furthe: respcnse tc your inqurrlz dated
Februarlz '7, 1991 to the U.S. Army Chemical a Biological Derense
Commanci, Aberdeen Proving Ground, MD in which you request
documents relating to a field test called "Big Itch. "

Your inquiry, along with one document, stiII classified,
titled "An Evaluation of Entomological Warfare as a Pocencial
Danger to the United States and European NATO Nations", which is
responsive to your request, has been referred to this command for
review, release determination and direct response Lo you. This
referral- was received on June 6, L991 and has been processed in
accordance with both the Freedom of Information Act (FOIA),
5 United States Code (U.S.C.) 552 and the Privacy Act (PA),
q rl a a qqr=
J V.J.V. JJ-q.

As you were previously notified, the aforementi oned document
is still classified and was referred to the Initial Denial
Authority for additional rerriew. After careful consideration it
has been det-ermined that a partial denial of this information is
warranted. This partial denial- is made on behalf of
Lieutenant General Ronald Blanck, The Surgeon General, who, 3s
the Initial DeniaI Auchority uncier che E-OIA, is authorized to
make such determinations involvi-ng medical records, and is baseci
on exemptions provided by 5 U.S.C. 552 of the EOIA and Army
Regulation 25-55, paragraph 3-200, Number 1. 

:

You are advised of your right to appeal this :-nitial partial
denial. Should you desire to do so, you should submit
your appeal, stating the basls for your disagreernent, to

Prnred on 

@ ^".r.,"o 
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rCharles Bowers, F)IA/ PA officer'
Staff f.ot Informati on Management

s letter.

Office of the
within 60 daYs

Deputy
of the

Chief
date of

' 't'nJ.

Sincerely,

e
Vernon L. G roe gL

Lieutenant Colonel, U.S. Army
Acting Deputy Chief of Staff

for Iniormation l,ianaEemenc

Enclosure



DEPARTMENT OF THE ARMY
HEADOUARTERS, U,S. ARMY MEDICAL COMMAND

2O5O WORTH ROAD
FORT SAM HOUSTON. TEXAS 7823+6000

NEPLY TO
ATTENTION OF JuIy 3, L991

Information Management

Mr. Reid Kirby

''', (o 
-

Dear Mr. Kirby:

This responds to your letter dated June 24, 7991 in
which you appeal this agency's response concerning your
reguest for access to additional portj-ons of a
cl-assified qovernment document (BIG ITCH). Your appeal
was received on June 30, 1991 and has been processed in
accordance with both the Freedom of Informatj-on Act,
5 United States Code (U.S.C.) and the Privacy Act,
5 U. S. C. 552a.

After further revi-ew we have submitted your appeal,
along with our recommendation to the Army General
Counsel, 104 Army Pentagon, Vflashington, DC, for
additional review and direct response to you.

You may expect to hear directly from that agency
regarding your appeal.

Sincerel y,

Vernon L. Groeber
Lieutenant ColoneI, U.S. Army
Acting Deputy Chief of Staff

for Information Management

tl
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sta, ICN t. e) i:uTi'it su[1t'1ARy (Lr)

I. I PURPOSE

(U) Thjs report assesses the current potentiai threat and probabifity
cf use of various entci,ological warfare (fW1 agents against the US and
European llAT0 nations 51r a foreign DO!'rer or dissident organjzation. it
also makes recommendations to combat or negate th'is potentiai danEer.

1.2 I]'iTELLIGEIICE INFORIIATiON

(U) The foilorving inteliigence jnformation js jndicative of possib'le
devel oprnent of EI,l by the l'iarsavr Pact llati ons.

-:-_..-*__

(b)(1).".

'-t

I

i
I
I
I
l
,

I

I
I
i

I

j
I
I
I
t..".

(U) Several exotic v'iruses, many of whjch are not problems in the
Sovi et rln j on but whi ch are potenti a1 El'/ di sease agents are bei ng stud j edjn the USSR. One of these, African swine fever, has been under study
since the early 1960s. This d'isease, which is almost .l00 percent fatal
to'infected swine, is not endemic in the Soviet Union (4).

(U) The Soviets have conducted a significant
wi th foot and mouth di sease ( FMD ) v'i rus. Thi s vi ru
sheep, and hogs. It is not endemic jn the US but j
cause tremendous economic damage (4).

amount o
s infect
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f research
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uced coul d
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Tabl e I

UNClfr,.SSIFIED

(U) Resource Cost Summary for an r
Aerosol Attack on a Battalion.

, /. ra1'gtLb -D

I tem Cost (.l976 S)

P) anni ng

Agent Producti on

Munit'ion Acquisjtjon
l^leapon Empl oyment

TOTAL :

8, 750
.l 

0 ,000
o Qo7

5,700

34,347

1.5..l.2 (U) Attack with Yel'low Fever Infected l4o sou'i toes . The cost of
attacking a 7

toes uras esti
1 976 catal ogu
val'id as poss
mosqui toes vra
'i n Sec t'i on 4
are requi red
released from
conta'i ns the
46 for the es

-km a rea - &a-
dLLd r0n t ye I oiv ever- ected mosqui -

mated. l,lhere poss'ib1e, costs of equiprnent vre re taken from
es to make the cost comparison with the aerosol attack as'ible. The feasibility of area covera ge iri th ^a-r- ! t

s based on the Avon Park, Florida mos quito trials descrjbed
(1 I ,12). Approximately 2Z3,OOO jnfec ted fema I e .-r.. .ie?r!.L
for this hypothetical attack. The mo squitoes r,rould be
a helicopter 610 m upwind of the target area. Iable 2

resource cost summary for this attack. See labje 6 page
timated cost of mun'ition i tems for the :'-; -a:' e,'. s",s a ttac k

and Table 7 page 49 for the estimated cost of jtems to rajse 225,000
yelior.r fever infected mosquitoes.

Table 2. (U) Resource Cost Summary for a yel'lo,ri Fever-
infected Mosquito Attack on a Battal ion.

I tem Cost (1976 S)

n

P1 anni ng

Agent Productjon

Munjtion Acquisition
l,Jeaoon [mp 1 oymen t

TOIAL:

8,750
O NAA

, l(nC , I JU

6,700

26,666

(U) Tables I an
for an aerosol versus
such as that occupied
actuaiity, an EI.J attac
not be attempted becau
necessary and the atta
for a pathogen aerosol

t
b

k

d 2 demonstrate the probable cost d.ifferential
I'l attack when considering a g'iven'l'imiteC areay a mechanjzed bartalion in the field. In
of this type on a nrr'litary unit r.rould probably

compl ete control of the ai rr,rays r.roul d be
rvould not be covert. The same t,/ould be true

ttack attenrpted thj s cl ose to the tarqet area.

SC
^t,LI\

a

4
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5 1 Ciftt Attack

Attack wiii: Yellor'r Fever^-infected l'1os u'i toes
i'e ow fever-infected

1C)ll.J.L.l

attacki

empl o

hours
?

(u)
ng an urban area covert y u/t

Th
mot

e ccst of
squi toes
ack rvithwaS estimated. It was assumed the ccst of planning a city att

i,ellor^r iever-infected nosquitoes is cc,Tparable with the cost o

in aerosol attack on I{ashington, DC (scenario 7 of reference I

the present hypothetical attack, I 6 sinul taneous attacks rlrere

at a total plann'ing cost of 58,750. lhe cost of one attack wo

Ss47.00 (SB.is0 : l5)"

(U) Agent producticn irould involve producing 2?5,000 ye'l1orv fever-
infected female ,1. .:.';..-:::-. This is the same number used in the hypo-
thetical bartal ion attack so the cost would be the same (S9,066).

f pianning
0). In
p1 anned
ul d be

(U) I'iunit'ion acquis'ition was est'imated to be S500.00 and weapon

-yment (truck rental and wages of two semi -s ki I I ed peopl e for e'ight
) r.ras estimated to be S360.00. These costs are summarjzed jn Table

iable 3. (U) Resource Cost Sunmary for a Yellow Fever-
Infected Mosqu'ito Attack on a City.

I tem Cost (.1976 S)

P1 ann i ng

Agent Production

Munjtion Acquisjtion
l^leapon EmPl oYment

TOTAL:

547

9,066

500

360

.l0,473

.",

I

I
I

I
!
I
I
I
I

,!I

;

THIS TABLE IS UNCLASSIFIED

(b)(1)...

(U) The costs of agent production, munition acquisjtjon, and weapon

empioyment were also taken from scenario 7 of reference 
.l0. The one

excepiion to this was for weapon empioyment. Scenario 7 included the
travel and per djem costs of foreign agents traveling to the US to
conduct the attack. In the presenily described scenario, people to
conduct the attack were considered to be already in the US. Th'is makes

the costs comparable to those for the ye1'low fever mosquito attack on a

(



city where attack personnel were considered to be already'in the US

The costs are summarized in Table 4.

Table 4. (U) Resource Cost Summary for an i. ktlarenszs
Aerosol Attack on a City.

Item Cost (.l976 S)

P1 anni ng

Agent Production

Munition Acquisition
Weapon Empl oyment

TOTAL:

547
.l 
74,000

I ,435

3,250

17 g ,232

THIS TABLE IS UNCLASSIFIED

I . 5. 3 Cost Compari son Summary.
..-,4

l
I
:

(b)(1)...'

(U) The closeness of agent and agent vector reJease in these two types
of attacks (Ot0 m upwind of-the target area) vrould preclude the advantage
of covertness. Therefore, personnel having access to protective masks
during an -'. tularznsis aerosol attack wouid probably have the opportun-
ity to take advantage of this method of protection.

I

I

;

I
(b)(i)...

as been estfmated that between 50 and 90 percent of a

ulation bitten by infected ye11ow fever mosquitoes rvill
ed and 30 to 40 percent of the victims wfll die (12). Thus
f the perscnnel in the battal ion rvould I ikely becone inca-
a large number would die.

(U ) I
nont'mmune
become i n f
>50 percen
pac'ita ted

rh
pop
^^+trLL
to
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(b)(1)...

Tabl e 5 (U) Various Estimates of Cost
F. tui,a^z,ensis Aerosol Atta

r Death for an
on a City.

pe
ck

Percen t
Deaths

Number of
Dea ths

Cost Per
Death (1976 S)

(

l0
20

30

40

50

62 ,500

I 25 ,000
250,000

375,000

500,000

625 ,000

2.86

I .43

0.72

0. 48

0.36

0.29

THIS TABLE IS UNCLASSIFIED

1St."pto*ycin, kanamycin, and chloramphenicol:. cttlatensts, although some sErains of f. tustreptomycin.

are also etfecEive against
Layensts are resisrant to

B



death for various deatr r'aiios rn :''3 iu iat"etlta atl-ack deoic'"ed. Ih.is table

in,iicates that a de:th,'dle t.rf 2C iercent per casualty vlould have to be

ul[.l.r.0 before the ccs: l'ere oer Caaih rvculd be ]ess than that esiirrlated

in u sinrilar yeilct'r fe','er-jnfected'"oscujto attack'
:-...."!

:

i
I
t
L

I

(b)(1)...

6 CONC LIJS I ONS

(U) Intelligence ini'ormatjon cealing with the l^Jarsarv Pact countries
has indicated that in the past they nave attempted to produce an El'J

capability. Fresently, indjrect eviience jndicates activity in EI{. The
evidence includes mass rearing of cc:ential .insect vectors and tvorking
rvi rh mi crobi ol ogi ca1 agents compati bl e rvi th EIV agents that are not a

problem in these countries. The ilarsar.r Pact nat'ions certainiy have the
capabi 1 i ty to conduct tli.

(U ) The ... ;;ji._.-- yel I orv fever^ vi rus system i s estimated
fie most I i kely anti personnel El,J system that coul d be used by the
Pact Countries against the iJS or the Iuropean NAT0 nat'ions. FMDjs a ljkely animal Ei'j agent that couid be effectiveiy spread by.,.'
dones::;; w'ith a resul tant great econom j c I oss.

to be
l,Ja rs al,r

vi rus

I

I

I

C

I

:

:

I

(b)(1)..,

(U) El,J systems are not 'l'ike)y to be used on military units because
the agent vectors must be released too close to the target area. This
would make a covert attack on a miiitary unit difficult to achieve. In
add'it'ion troops 'in the field are normal ly spaced further apart than
people in cities rvhich vrould make il,J vrarfare less effective.

1.7 RECOI"II,IEiIDED DTFTNSIVE MEASURES

(U) ln/hen an tl.l attack on a city js suspected or when a large popu-
lation of mosqu.itoes or other insects unexpectedly anpears in an abnormal
u{ay, reactjon must be sr,rjft. lnsectjc'ide spray operations shoulC be

9
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initiated as soon as possib'le. At the same Iime, the generai population
must be warned by radjo, televjs'ion, and newspapers. If the jnsects are
mosquitoes, the warning should 'include adv jce to stay 'indoors and to keep
unscreened doors and windows closed at all times. Those who must venture
outsjde should be protected as much as possible. Suggested protection
should include vrearing mosquito nett'ing over the face and neck and the use
of mosquito repel lant. Long-sleeved shjrts with gloves tightly fastened
around the utri sts shou I d be !.,orn. Pants shou'ld be fastened. t'ightly around
the ankles and tvro oair of socks !.Jorn. Hats should be worn to protect the
tops of heads.
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::ct'lcN 2. l:iiR0DucTI0il (u)

2.1 PLIRPOSE

(U) The spread cf iisease-causing rrljcrcro

infl ici jng casualties orl enemy personnel , an'i

termed biological r'rarfare (Bl'J). The use of j

rganisms for the PurPose of
nral s, or croPS has been

nsect vectors to accomP)ish
re (EI^J ) . The PurPo.ses of
nti al threat and Probabi 1 i tY
using various EI'J diseases
(2) make recommendat'ions

+ ^.-6rLgI]L

l)a
ord
Eu t'c
iiri

!
-_-_,
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'n

r,
ir
e,*

t\
F
t.

?.2 :,IETHODS

(u) The purpose of this report has been accomplished by:

a. (U) Listing ;he avar'lable foreign jntell igence jnformation rvhjch
'indicates lJarsatv Paci interest in El{,

b. (U) Summarizing the history of US EI^J testing'

c. (U) 0btaining the facts relatjve to the more probable E!'J d'iseases

that could be used a-ciinst the US or European NAT0 nat'ions,

d. (tr) Giving the reasons rvhy these diseases might or might not be

employed and how theY might be used,

e. (U) Comcaring the cost of conducting El'l to the cost of the

aerosol mode of 3l'J, and

f. (U ) De1 i neating some of the defensjve measures that cou'ld be

used to negate an Eii attack

thi s task has beetr
thjs DaPer at^e to (

of a forejgn pol'rer
aga i nst the US and
to cor:rbat or negate

-cd#'rii 

"

ed entornol ogical warfa
ssess the current Pote
j ssident orgarti zation
pean NATO nations and
s potenti a1 danger.
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(U) Sirice i,ll"ld lrlar ii several reports have indicated the Soviet
Union has an i nterest i n tn.

3. I HIRSCH REPORI

- a€#-

(b)(1)...

(u) The orisoners, repor:ed1y in cha'ins, were placed in an eight-
iran tent r'rh ich ha: a number c: plague-'inf ected rats and f 'leas undeittjre nets on the floor. Most cf the prisoners developed bubonic plagr;e
after^ bei ng bi tten by the fl e:s. Ground squi rrel s and other rodents
rvere reported to nave been used in similar experiments and proved to beefficient interned'iary hosts. The escape of a prisoner infected w'ith
bubonic plague st3rted a grear epidemic among the l,1ongo1s in the summerof l94l . Three ro f ive thousand l4ongoi s rvere reported to have d'ied 'in
thjs epidemic and vrere disposed of by burning or burying with dis'infec-
tants.

/'l\ Ti^r-^( 'J l lcKs were a)so reporteC to have been used to transfer tick-
borne encephal itis to prisoners. In addjtjon, jnfected fleas and otherj nsect vectors were dropped from aj rcraft i n paper conta.i ners.

3.2 I'1ASS PRODUCTI(]N OF I',:J :IGTP?I

(b)(1)...
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I
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3 . 4 F00T AND MOUTH DI SEASE (Fl{D )

(U) FMD 'is an econonricaliy important disease jn I jvestock, espe-
cia11y cattle, because of losses arising from its occurrence. At
present the d j sease 'is not a probl em j n the US . Prev'ious outbreaks
have been control'led by erad jcation of the sick and/or infected an'imal s

The results of Soviet research efforts to develop an effecrive vaccjne
have been largely inconclusive. 0ther areas'invesciEated in the USSR
jnclude growth of the causative virus 'in cell culture, resistance of
the virus to the envi ronment, jnacti vatjon by ul travj o'l et rays , and
disjnfection of foodstuffs. Because of the susce!t'i bi I j ty of I i vestock
populatjons jn the Un'ited States, this acute, rapldly-spreading vjrus
has considerable potential as a Bl,^l agent (4). fhe virus could be
spread by insect vectors.

3.5 OIHER DISEASES

(U) Several more exotic vi ruses are al so being exar,ri ned jn the
Sov'i et Un i on. S i nce the eariy I 960s , the Sovi ets ha ve conduc ted re -
search on African svrine fever. This disease, r.rhich is not endenric in
the Soviet Union,'is almost .I00 percent fatal to jnfected src'ine. Early
work rvith this virus demonstrated that dried blooC infecteC rvith it was
capab'le of causing the disease after nearly three years of cold storage
(4). This virus could also be spread by insect'rectors.

3.6 INSECT MASS REARING

J
I (b)(i)...
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FiiI.D TESI]:;G iiJ TiiE US (U)

4.1 OPERATI0N BIG I;Crl (e)Z)

(u,) In .i954 a serjes of trials l'ras conducted ,rsing '', ,,-...... .,;
:,-,.',.:',; (tieas) in i-l-1 munitjons,'r'ith cardboard and sponge inserts.
The insects were drooped from allitudes of 305 and 6.i0 m over US Army
Dugi,ra-v Prov jng Ground (DPG ) , Utah to: (l ) i nvestigate the suitabi l ity
of ihe munitjon coiriponents for dissemjnation of these arthroood vectors;
(2) determjne survival and host acqu'isit'ion abil jty of :i.,'r:--:-ioi
d'issemi nated from these devices ; ( 3) ol ot carrier patterns produced by
E-.l4 nrun'itions filled rv'ith the special carriers.

(U ) The fleas \.Jere successfully reared to the appropriate stage,
then dropped on the target with little or no d'ie-off. After release,
the insects were successful in acquiring hosts but vrere not act'ive
longer than 24 hours. The sponEe carriers \vere the most rvjdeiy distri-
buted, as indicated by carrier patterns.

(U ) i'lo calcul ations of effects !{ere attempted in th js report.

4,2 OPERATION BI G \UZZ (12 )4)
(U) In l'lay .l955 a f ield test vras conducted in Georgia to (l ) ciemon-

strate the feasibiljty of mass-producing, storing, loading into mun'i-
tions, and disseminating mosquitoes from a'ircraft, and (2) to determjnejf the mosqujtoes rvould survjve the airdrop and take b'lood neals from
humans.

(U ) More than one mi I I i on uni nf ected .; . -;€c:.::L were produced and
stored for nearly trvo weeks. About one third of these rosqujtoes were
placed 'in E-.I4 munitions (contaln'ing "ai rcomb rvaffl es ' and "1oop tubes" )

and jn 0.76 m rocket-shaped ground release munitions, and drooped, irith-
out nrortality, front aircraft. The remajning mosouitoes were used jn
munit'ion I oading and storage tests. Mosquitoes i'/ere released f ronr E-.l4
munjtions when they ivere 9l m above the ground. The mosqujtoes uere
dispersed by the vlind and their own fl ight and vrere collected as far
as 6.)0 m downr.r'ind from the target release sjte. The female mosquitoes
were active'in seeklng blood meals from humans and guinea pigs.

4.3 0PERATI0N DROP KICK ( 
.l 
2,1 5 )

(b)(i)...
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4.5 0PERATTON MAY DAY (12,17)

(U) 0peration l4AY DAY consisted of studies of :. .:z::,::: acti"'ity
anddispers.ionjnanurbana.ea(Savannah,Georgia)fromApri1to
['lovember ] 956.

(U) The tests vrere designed to give jnformation on the d'ispersal
of .i. :.-,r-:'::l from a grounC levei point-source release jn a short
period of tjme. Resul ts were based primarily on nosqul to recoverjes
obtajned in dry-'ice baj ted traps. In these tests a smal I fraction
(0.5 percent to 7.75 percent) of the lotal number of mosquitoes

l6
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(u) There vJere no .. ,,,.;;,: i.. jrl the test area before the release of

the teii *orqritoes; hct','ever, a nu'':5er of native species of ntosquitces

were recovered by traos and by hu;'an collectors'

(b)(1)...
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(U) The time of maximum biting of

in the morning and late in the evening
i nvers ions rvhen wlnd veloc'ity was at a
were made during these periods. In
bites at any t'ime when there is any
8i ting mosqu'itoes were col lected jn

(b)(1)...

thi s spec'ies outdoors vras early
duri ng twi I j g ht and duri ng
mi ni mum . 0utdo or co I I ect'i on s
s, thi s speci es of mosqui to
ht ( na tura I or artj fi ci ai ) .

ldings from 0630 to .I930 
(even

door
I ig
buj

later at night jn 1ighte,.l build'ings). l

(U) The biting activity vras relatively independent of temperature
except that early morning b'iting activity outdoors and in unheated
bui ldings tvas I jmited at uemperatures bel ow l6'C. At thi s tenrperature
and above the mosqujtoes were very active and bit ferociously.

20
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4,7 MUNITION DISSEI'lINATION TESTS (I2,IB)

(U) A 1957 report titled 'studjes Relating to the Munition Dissem'i-
nation of Insects for Bl^J" d'iscusses the munition dissem'ination ofjnsects. l'lunitjon loading with selected'insects using aspiration of
jnsects was accomplished and insect survival was studjed under djfferent
envi ronmental cond'itions.

(U) Field tests were carried out with mosqu'itoes to determine the
opt'imum rel ease height between ground I
mosqu'itoes and housef l'ies di spersed up
A minimum of f ive infected mosqu'itoes,

and 305 m. In field tests,
4 and 6.4 km respectively.
housefl i es , and 30 fl eas

evel
toZ
five

or t'icks per person js the preliminary estimate of the numbers of
insects required for effective coverage of a target area.

4.8 0PERATT0N QUTCKHENRY (7)

(U) n .l960 report discusses field tria'ls'involving uninfected
female .1. aegs::i mosqu'itoes.

21
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9 BELL!,TETHER r (1 9 )

(U) Bellwether I reported on a serie
at DPG between I September and 9 0ctober
of th'is test series cons'isted of three 4
0.8 km apart on a crossw'ind l'ine. Ten h

equidistantly around the perimeter of on

s of 52 f ield trial s conducted.l959. 
The bas'ic trial design

.6 m radius c'ircles, located
uman volunteers vrere located
e cjrcle, and ten traps with

+

guinea pigs or ten empty traps were placed around the perimeters of the
other two circ'les. Ten volunteers al I rema'ined seated 'in these trials.
One hundred mosquitoes were released in the center of each cjrcle and
sampi ing was conducted for 30 minutes. A mobil e meteoroiogicai stat'ion
was located 0.4 km upwjnd of the center cjrcle.

of rna

virgi
tives
m0squ
terra

we
'ito
in

(u)
jor
nf

Fo
in

(u)
obta'ined

The primary objective of this test was to determine the effects
meteorological parameters on the bit'ing rates of starved,

emale A. aegyptt mosquitoes on troops 'in the open. 0ther objec-
re (a) to find out if this domesticated, house-loving tropical
could be effectively tested jn hot, open, temperate desert

and (b) to determine if traps could replace human samplers.

r uninfected, virgin A. ae?;::::L fi:osquitoes, the resul ts
these trial s 'indicate that: :

a, (u)
cond'itions.

It is feasible to test this mosquito under hot, dry desert

22
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b. (U) Although irany of these irials produced erratic and unpredic-
table results, analysis of these data indjcates that each of the meteor-
ological varjables studjed (wind si:eed, temperature, relative humidity,
and solar radiation) exert a sign'ificant jnfluence on the biting activity
of the.,t. ae1l.:.ti mosquito. All variables would have to be considered
important parameters in any model designed to pred'ict biting activjty.
Holever, the effects of the latter;hree factors were manifested oniy in
terms of interact'ion with vrind speed and with each other; wind speed
alone had a djrect effect upon biting activity.

c. (U) An increase of .I.6 kmzhrin the ambient w'ind speed was
assoc'iated rvjth a decrease of approxjmately six bites jn a 4.6 m radius
circle rvith l0 volunteers durinq a 30-minute time interval .

d. (U) The data suggest that the previously determined lower
temperature ljmit of l5'C for vector biting activity of the non-cold-
res'istant strain'is placed too h'iqh. However, at these lower temperatures
some other factors (at present unkncwn) produce erratic results.

4.IO BELLI^'ETHER iI (20)

(U) In Bellwether II, l4 fjeld trials were conducted at DPG from
6 September to 20 October 

.l960 (12). Up to .l00 assigned military person-
nel vrere used as samplers in each trial. Grid arrays involved in Bell-
wether I were incorporated into this test design.

(U ) fne objectj ve of Bel I wether i i , usi ng rel ease of uni nfected ,
starved virgin female i. aegypti mosqujtoes, were, r'n part:

a. (U) To evaluate the effects of varying the host distance, the
host concentration, and the vector/host ratio,

b. (U) fo determine the effect of the presence or absence of overt
movement of the human sampiers upon the outdoor biting rate, and

c. (U) fo invest'igate methods of placenent of human samplers jn
open terrain and within bui'lt-up areas.

(U) Oevelopment and improvement of a basic entomoiogical field
test technology were the major goais throughout the test.

(U) For the spec'ific condjtions encountered, it is concluded that:

a. (U) in a 30-minute sampling period, there was no sign'ificant
difference jn vector biting activity at distances up to 30 m from the
release point, but maximum biting activity occurred at d'istances of
<6.] m.

23
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Intervening hosts did not interfere ,rrith the vectors' outward
ting activity,dspr ea

c. (U) t'lo conclusjve findings were generated regard'ing the effect
of host concentrat'ion.

d. (U) l,lhen the number of vectors r,ras increased
approximately 10 times as many bites v/ere received and
of hosts bjtten 'increased an average of 36 percent.

by a factor of l0'
the ProPot't t on

e. (U) Vector biting act'ivity tended to be highest when
were alternateiy in motion and then motionless for recurring
periods. Biting vras lowest ivhen the hosts moved contjnuously

f . (U) Hosts located near buildings u/ere subjected to signif ic.rrtLly
greater vector biting activit,v 156n were hosts located in open dI'ctls.

g. (U) Vectors did not tend to distribute the-selves even'ly tlrrotrrllr-
out an'isolated bujlt-up area. Also, they did noc tend to redj5lv'i[rtttt'
themselves evenly during the interims betiveen host cccupations.

h. (U) llo conclusive findjngs were generated regarding optitntttrr
sampl ing durat'ion.

'i . (U) No evidence of turil ight hours biting preference !.ia', ohIa irtt:tl
in these trial s.

the irosts
5-nttttttuc

j. (u) T
i ongev i ty of .{

here were
. neu-t- tv

no conclusive findings concerning the,lVor',ltlt)
exposed to ambjent desert condjtjons.

4.ll BELLt.tETHER IV (21)

(U) Eellvrether IV was cortducted ai DPG and p;bl'ished jn J111,,'). llrt'
object'ive of this report was to compare the Rockefeller (R) st.t',t itt ol
.r.. ae;ii:;:l r,ri th the Fort Detrick (CD) strain for citing propcrr , il l'
(pnasbi-A, B, and C), dispersal (irraies B and C), and 5uildj11r; lr.ttclt't-
tion (Phase C) in a desert environmen',. Bellwetner IV Pha5es A' li' 'rrr(r

C consisted of 17 trials; Phase A, nine trials; P"3se B, five lt i'rl.';
and Phase C , three trial s. i

(U) fhe resul ts of Phase A trials jndjcated :nat the bi l- irr,r rrro-
pensity'of stra'ins R and CD cid not differ. Durin; Phase B tr i'r l" ' "
more b'ites rvere recorCed for strain CD than for strain R. llovrrv,'t '
thjs difference may not have been statistjcally si;lificant. Jfl1' rli"
persion of the t'rro strajns r,/as considered to be c:^::arable.

(U) Confl icting results 'rrere obta jned durin'c ilase C. l4rrrr! rrrttr t

mosquito Uites vrere obtajned on Trjals C-2 and C--: :han on Tri'rl t I

Trial C-l r.ras conducted r'rith strain CD, 3nd Trial s C-2 anci [.- i t'rt't t'

)1
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