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DEPARTMENT OF THE ARMY 

HEADQUARTERS, U.S. ARMY DUGWAY PROVING GROUND 


DUGWAY UT &4022..5000 


August 25, 2009 
REl'LTTO 

ATTDmONOF: 


Office of the Command Judge Advocate 

Mr. John Greenewald, Jr. 
 

 

Dear Mr. Greenewald: 

Your requesL made under the provisions of the Freedom of Infonnation Act (FOIA). 5 
U.S.c. Section 552 was forwarded to our office as a matter under our purview. You requested 
documents pertaining to Operation Big Itch. Please find enclosed an unclassified document 
titled "BW-I-55, Operation Big Itch, 17 November 1954." It is the only document in our 
Technical Library specifical ly responsive to your request. 

You indicated a wi llingness to pay fees; however, the costs to process your request were 
less than the minimum charge. 

If you have questions regarding this letter, please address them to Ms. Teresa S. Shinton, 
FOIA Officer, (435) 831-3333; email: teresa.shintonliil.us.army.mil. 

Sincerely, 

Kateni T. Leakehe 
Major, U.S. Army 
Command Judge Advocate 

Enclosure 

http:teresa.shintonliil.us.army.mil
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UNCLASSlflE~l ' ':" 


. , 
All'l'IlIlRITY 

(SEOSE'l) Authority for this \8st was contained in : 

(1) Letter, CMLCD-12, dated 9 August 1954, subject: 


Teet ~rectlve Ho. 1. 1954, Insect Munition T.8t (SZCRET); and 


(2) Lotter, CKLCD-10-AS, dated 4 August1954, subject ' 


Requeat for Field T88t--Airplane Dropping ot Unlnfected Plague Flea. 


from z-14 and B-2) MunitioDs at DPG. and Inclosure (SeBXT). 


(UHCLASSI1IED) This project vaa funded under Project Order 


Number OOBS . 


W! 
(WCLASSIJ'IED) 110 tr&D8mi t urgently- DBeded Inf'ormation. 


this report va. pu.bl iah,ed without editing b;y liDO, Dugway Pro..,lna: 


Ground. Thi. action vas taken on instructions of the Director of 


A••e.ament, with concurrence of the Commanding Officer, BlAL 


I 
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ABSTRACT UNClASSIHflJ 
(SECRET) One trial vas conducted to investigate the suitability 

of the E-l~ munition Be a disseminator of a rthropod vectors, to plot 

carrier pattern. of this munition, and to determine the survival rate 

8nd bost acqUisition ability of XenopsYlla cheap!. dissp.minated from , 
, , ~the 	above munition. A prelimi nary trial vas conducted in which 

~ I c
unfilled E-14 and E-2) munitions vere dropped to cbeck functionabl11ty 	 ,, 

' C 
of 	these items. ;,-'C 

(SEeDT) n'Ve E-14 and eight E-2) munitioDs ",ere dropped ' in the , 
" 

preliminary trial . Balf of the E-2J " malfunctioned, but all five of ", 
'j 

the E-14 munitions functioned properlr. Considering these result., ,I 
, ! r::: 

the 	E-14 va, selected a. tbe munition to be used in tbe teat. o~. or ,; U 
. I [j 

the 	four E-14 munitions used malfunctioned during the 'hot- trial. 
CJ 
Ci

(SECRET) The arthropod vectors vere successfullY.reared to the < 

(proper stage , dr opped on the target and disseminated with little or no 
I . 

"die-off . After release , the insecta vera successful in acquiring hoste l 	 
i' but 	vere not uctive longer thaD 24 hours unless protected. The sponge I V 
" 

carriers vera the most videly distributed . as indicated by carrier 	 ' . 
patterns. 	 \ ! 

I I , I 
(SECRET) The results or this test appear to justify continued 

research of »lo1ogical Warfare vith arthropod vectors. 

THE 	 NEXT PAGE IS 

BLANK rI 
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UNCLASSIFIED
INTRoruCTIOll 

HISTORICAL BACKGROUND. 
Description of Munitions 

(sr.cRE1) The E-14 ani, E-2) munition components selected for this 

teat vere designed for incorporation in the E- 86 aod E-71 clusters, 

respectively, for use in the dissemination of dry anti-crop agents. The 

Z-23 is compo sed of a cylinder 9 3/4. incbes in diameter and appro'x1matel y 

18 inches in length, and is equipped ..,ith an external actuati~ mechanism 

tbat releases CO2 ..,hich. in turn, reTsrsea a plastic bag ineerted in the 

cylinder. thus eJecting the fill. The cardboard cylinder of the E-14. 1a 

13 inches in dia~eter and 9 3/4. inches long, and contains a piston- ejection 

mechanism with an inter nal CO2 actuating device. 

Early Testing 

(SECRET) Development of the ~lnlti on6 and their components was 


begun by General Mills, Inc . Results ot investigations by the Ralph M. 


Par sons Co.l and the US Air ForceZ indicate a need for refinements in 


dee1gn. 


(SECRET) Testing of t.re component s by BWAL included 24 static and 


dy~mic functions of the E-l4 (of which tva malfunctioned), and Beven 


activations of the E-2J (at which tva malfunctioned»), 


IllW HUN tTIONS DEVELOPMENT, Chemical Cory., US Army , Semi- Annual Report, 
July- December 1953. The Ralph M. Parsons Co, (Contract No. DA-18-064
CML-2283) (Secret) 

2TECBNlCAL NOTE NO. 54-la, Air Force Armament Center, Ai r Research and 
Devel opment. Eglin Air Yorce Baae (Secret) 

'!V 138 &C- 54 (Report nearing completion for yublicatlon by D&A Office, 
BVAL. Dugway. Utah) (Secret) 
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Reg,ue.t tor BVAL Testing 

(SECRET) The ~eque.t for this entomological teat (the dl •••mlnatioD 

of plague flea. trom airdropped E-14 or &-2) insert.) va. fonarded to 

BY Alae.ament Laboratories by the Director of Allee••ment; ·accordlnglT. 

»W 1-55 vaa planned a~ executed. 

.,. " 

OllJECTIVllS 

(SECBET) Tbe objectlv•• of thi. teat were: 

(1) To investigate the suitability of the munition 

components to r dl,.amination of arthropod Y8ctorli 

(2) To determine the BUrY!••l rat. and hoat acqu181tloD 

ability of 1enopqlla cheap1a dlueminatad from theBe deTteee; and 
"/, ,.() To plot carrier pattern. produced by the •• component. 
i jj 

wbeD f111ed with 3p8clal carrier•• I jj

/ g 
.sCOPI 	 • 

(COR'J'lDEB'TIAL) One preliminary trial va. conducted in .bleh eight 	 ~ 
•-

E-2) and five 1-14 munition. vere dropped to teat the tnnctlonabl11ty ot , 
Ltheae item.. In addition. guinea pig. were expo.ed overnight. in the 	 ,
•field 	to determine their bardine ••• [ 

(SECDT) One -hot" t.rial "oIBs conducted 17 Sept.ember 19.$4 in which f 
I 

four ~-14 munit.ion., tilled 1enopallla cheopi,. were dropped to obtain 

I ', j!~ data pertinent to the formal objective. of thl. teet. 

; L~ 
METEOROLOGICAL COBDITIOUS 

(UBCLASSlrIID) The teat val carried out under meteorological 

", 
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requirement. specified in the teet plan~. Wind speed, direction and 

temperature data were coll ected and reported by Meteoro l ogical Branch, 

DPG (Appendix 1) . 
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Y.ATUULS AIID MmBDDS 

GRID AIlllAT AJII) SAMPLiliG ~UlI'IIJ)II! 

UI1Vlon",,,," ' ..., 

'~. ~J. 01:;51 NO.
" . , ~ . 

(UiCLASS171ED) The teat val conducted on a temporar,y Salt llat. 

Grid. Quinea pig p6DS 10 b,. 10 feet, constrUcted ot 1/2-inCh wire netting 

to a height of 18 inch.a, ....re arra:oged a. follows (ngures 1 and 2): 

(1) Ona pen at the center of the grid; 

(2) lClght peDS evenly diatributed On the' circum:rerenca of 

Circle 	1. 220 yarde in radlu8; and 

en Sixteen pane evenly distributed on the clrcum:tereuce 

of Circle 11, 440 yarde 1 Do radiu8. 

(4) Two sampler plat.s wera place~ beside each ot the 

p8n8 ,am. in additioD, 32 platea were locatea. on the circumference ot 

Circle III. 660 yard. in radius., ~pler. conai.ted of Plexigla. sheeta 

approximately 10 by 10 inch.s covered with Tanglefoot. The •• plastic 

sheet. were mounted 6 inch•• above the surtace .oA stake . driyen approx. ........ 

imately 6 inches into the ground. All .tations on each circle were 

numbered conlecutiTel,. (clockwise). beginning with 1 at 0° bearing. 

(SlCDT) J:&ch ot three E-14 components waa tilled with 80 

cardboard inserts; these three component. contained an approximate total 

ot S60,ooO tleaa. Each in.ert waa clo.ed with ~ crepe paper atreamer of 

an identifyIng color. Streamers were 10 connected that each would bold 

a tube in a generally horizontal polition duriug the free fall after 

ezpul.llo11 from the carrier. A fow-th :&-11+ compOnent va_ loaded wi th 

100,000 fiea. and Dumerou.....U spong... Handl1D&. sorting and counting 

ot :Clea_i ··and loading ot munitl~n. ya. accOIIpl1ahed by EntoaoloQ" 3ranch 
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lItIJIl'l'rOIiS SQlIlIl!lLI 

(SIC!ISiI') !I>T !l1'eUlII1rAq h01<1r.;;, .1i;l>t &-1I1 .... n •• il-l4 eo_.n........ c!rop~ t-M 
~ -l"'..d~ tJ:. un. o.u. ~ the.. ,.lal 

_UODI cont401""d 1Il,OOO fl.......... _vlUog ~ pt'Clb1..!l&17 _ell: ot 

tM fUl<!<I ..........tHo.... /' 

(6!!Cl!!!!f) llP.TS,,&'M Ult. (OW ClUed _'"o~. ,...... <\rC>p904 on 
~p\ li)' ... ..;:per1_ ,,, .., •••. <I!.,,. ~.. """,uton. ""... dropped i'<c.. 

& l~~ ~bor..n n""" 2,000 f ... t abo.. \<I.,,,",, uo. ...... _ . 4r~~ 
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(UNCLASSIFIED) 
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8• 5 660 ycis . 

t, 
0 ,• 

U 
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• ,c 

(00 L 
ARC ill I -

7 • 
.' 

o Quinaa pig pan (5 pigs) 

and. flJP6P1'r s tAtion Scale 


220 jdiX n1J)6por stAtion 

Fig. 2. ~ D1agn,m or grid. and. sacplin! array uud in BW 1~55. 
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urrlAr ...' tern vi tt. lilled ~rs..). ,.",nUo.... ",......n1l1111J.. v.... \ 
";r.>oM4 ~ :>l'O..w. OftI'D!",_ o=\'l..al ob ........U"". _ iIIll.... pid 

• 
... ~~ tr,:" 'blOkhe. o~ crSf!J) d,.-a to~ 14.n~lf1~tton.. 

(W~~Lrli!Il) l_diau4r Fio.. fo tl>e ~_. flYe o:u1..... p!•• 
i 

ver.. 1>1_ in """" """. a *1>t4l. of 25 sui ..... pip ...... moa..4 at 

~.r il1t.rnl...bout tl".e &7\(1. Q4 t..h. ao.:z;pler l'lat•• v-are ftQlw:e4.. 

A.tter ~14cn:'Ql~c:.l "*luire2n'ta !If*-" ob\ll.1llee. aa4 \be a.n1'lo~ l:;a4 

0 .... dr0l.'~. t1~ &Ulna.. 1'168 ,.........l ....eII ..... fl>e h41dd.~ """"'I.." 
p",Uenll tb.... &1'1-. JI1&s ver.. oU1.J.'8d vi tb. 1101.1.. 1.'* to.: ideaUU_n. , 

. 

. 

• ,t, 
(Iii~) JoUovir.,; t.u. <lrqp of: ..a.;l: t1ibe-conWn1at "",,1\10"_ 

\l>r.. rfUldag}f-••l.K$U tub,. vue l~"",~t..~ J)lac&ad """ ••~ to 

~he lallor""'>7 t.". eou.:.U!:&. 1011....1", th6 4~ of \he 1l1I>~ollU01~ 
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munition, three S;POng8S vere retrieved and the number at flea. remaining 

on each was determined by Entooology Branch personnel: 88 soon as the 

sampler pl~te8 were col l ected the same persons counted the fleas thereon. 

(SECRET) One hour after the last 'hot l munition was functioned , 

half of all guinea pigs from the grid array were collected by selecting 

three guinea pigs from eacb even- numbered pen, two f rom each odd- numbered 

pen, and every other loose animal . Atter dusting with pyrethrum and DDT 

each guinea pig waB returned to the laboratory in an individual l-gal lon 

ice cream carton. All remaining test animals (including guinea piss 

under overnight ~rvival observation) were collected 24 hours after the 

trial. 
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R3S=S AIID 1l15CUSSIOIi 

MUNITION FURCTIOBlHG 


(SECBET) The eigh t £-2) components dropped during the first 


preliminary trial bad been prepared at camp Detrick . Yben hal! of theae 

", 

munitions malfunctioned, it was deemed advisable to use the alternate 


E-14 muni tion vhlch had exhibited l~ functioning. 


(SECRET) During the Dhoth trial, the second munition dropped 


calfunctioned and fell outside the target area; no guinea pigs vere placed 


in the pattern of this munition. 


,
(SECRET) Numerous fleas escaped from "the munition carrier into the i, 

plane when the seal1Ilg tape vas removed immediately prior to armi n& and 


dropping. Thus, numerous fleas bit the pilot, bombardier ~ observer. 


(SSCRET) The gn.1nea pigs placed On the grid for o'Vernlgb.t survival 


obB.r~atlon suItered no apparent 111 etfects; the number of fleas counted 

I 

On theae animale is shown in T.able 1. 
I 

(SECKEr) ZsthlAtee on the n\1l:'l.bera ot live ads reaching the g round 


vere obtained by the counte ot tleas remaining in the tubes and sponge. 


coHected immediately atter activation,. and · in those collected 24 hour. 


later (Table 2); thOM captured on the s&ulpler plates and observed on 


the teet animale (Table ). Figure 4 abovs fleas harbored on a gui nea 


pig. :rigore. S and 6 sholt the carrier patterns on the grid , and the 


insect recoveri.s, reap8ctive17. 


(SZCRET) Discussion of the danger. attendant to tHw . dis8emination, 


and of the preeautione to be taken against the spread of the arth~ 


vectors to the local animal populatioD. are discussed in Appendix. 1I. · 
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. " i' 

protected in the munition containere (Table 2). Rodents tr.apped in 

areas adjacent either to the target or the munitions loading bu1ldlnc 

. harbored nO plague flea •• 
., .. 

TEST 	 PLAN CHANGES 

(SECRET) Minor deviations from tbe published teet plan vere made 

after preliminary aunition trial,. The chang., vere a, tollow.: The tUbe

containing munition. vere dropped ~rom 2.000 teet and the sponge-containing 
C 

munition from 1, 000 reet5 above terrain; five guinea pig. ~ere placed in o 
'7each 	pen. These guinea pig a were collected in tva groupe (1 hour aDd 24 

.. 

hour. after munitions runctioned and atter the activity ot the arthropod. 

wal oba~rved and the overnight survival of teat animal, recorded). 
c: 
u 

, ii
G 
Q
• 
(
·•· 

.. 

.. 

5 (ONCLASSIFIED) Thi, altitude vas used to }imit area cov.rate to the grid. 
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15 

( 
I 
Io 0U1n... Pla: pen (5 pip) 

SoaleILD4 t17paper . taUon -220 fdaX Fqi-per . tatloD 
" 

F1.rst No .--NlDbor ot plga 001100t04 at ~ + 1. 

( ) No .--NUmbor or tI... on piga ool leotod at Z + 1. 

sooond No~-Numb.r of pip oolloot.ad at Z + 24 . 

( ) No .-Numbor ot t leu 011 pip ooUeot04 at Z + ~. 


J'ig . 6.- Rllcovor!.. or tlea., and tho distributions ot theso rooovor'h t " 

1n BW 1-55. 


, 


2(1).(2). 
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LlNCI:~~fI\Dllrnlght Guinea P1~ ~vival ObBenationa (SECIlllT) 

ANIMAL 	 l!lUIIBEl! BUMlIEl! OF l1LEAS OBSERVED 
Animals Penned at 
PosiUon 1-2 	 1 o 


2 o 


I 
....-' ..) 	 2 
I4 2 	 i. , 	 5 1 

Anlm;all Loo. au 
Grid 	 1 4 


2 6 

) 2 

4 2 

5 10 


NO'l'E I 	 Placed 16 September 1954. and 

r.Bmoved 16 September 1954 - all animale aurvlvad. 


TABLIl 2: 	 Count. of Fleas Remaining in Tub•• , Sponges and Mun1 tiona (SZCB:El') 

DlIOP NO , 	 TIMII PABT OF MUliITIOII BUMlIEli OF FLEAS 

COLLECTED Alha Dead 


1 Z Tubes 60 

Green &. 70 


yellow 40 


~ 

C 

C 
S;. 


c 

JI, 

I ~ 

f ~ 
I G 

(j 
Z f 24 	hr. Munition 55 100 i I · Z f 24 	hr. Tub•• 8 1)1 (I

2 Zf24hro Tubes 1 " )0
Dud Zf24hre Munition 200 2 ,000 I I • 

) Z Tubes )5 	 II I 

:Black &. 50 I I
•orAl!4!l:8 	 20 , IIZ /- 24 hr. Tube. 15 177 ( 

Z/-24hro Lid )50 7.000 I 
I 

4 Z Spong•• )00 
Sponte. )00 

I ~ 
)00 


z /- 24 hr. MunitioD )0 50 
 .Lid 15 50 	 -.... , 
NOTE: 	 Z meaue Zero Hour. 

Ut\C\JI.sSlf \to 

". 	
_,I 

• 



I 
fULl J I a.coTerie, of Flea. on Guinea Pig. Expoled on the Grid During 

Oper.tloD 	-BIG I!CB". (SIlCIIJ:T ) 

POSITIOB PIG BO. BO. or J'LEAS NO. OF J'LEAS 
(z f 1 hr) (z f 24 hn) 

Gri d 1 7 

COllhr 2 
 J 

J 0 

4 
 J 
5 J 

I-I 	 1 0 

2 1 

J 0
.. 	 0 
5 	 0 

1-2 	 1 1 

2 0 

J 1
.. 	 1 

5 	 1
c:: 

:< I-J 1 0(0 
r-	 2 0 
):,::. J 0 
V) 4 0
C/) 5 	 0..,.., •--.:• tr1 1-4 1 1 


2
ot::i . 0 
J 0 
4 0 
5 0 

., .~ 

•f 

POSITI ON PIG NO. .NO. or n.&AS BO. OJ' n.&AS 
(z f 1 hr) (z f 24 hn) 

1-5 	 1 1 

2 0 

J 0 

4 1 

5 	 4 


1-6 	 1 2 

2 2 

J 0
.. 	 1 

5 	 1 
 " 

1-7 	 1 1 

2 10 

J 1 

4 8 

5 0 


1-8 	 1 1 

2 0 


4 1 

5 0 ·2 


J 	 1 lc::: 
NC")
"'r- U-h 1 1 	

... ". . 0"a ::t:.. 

2 	 1 
 '.' en 
J 	 0 "'cn.. 	 0 

>"

5 	 0 1::!J 
:~

ConUnue4 

. . _.0. 	 " ......... .. ::aa ...." . , .. . , .... 0 


·.. · . : : I..:._~_A_~" I •••,.... Ac:.'IIoOII:u:n ·- " .Inn ' n'~ )" 



T.l.BLlI J I Continued 
c:: 
Z 

POSITION PIG 110. NO. or FLEAS BO. OF FLEAS POSITION PIG NO. NO. OF J'LEAS NO. or r~ 
(z I- 1 hr) (z I- 24 hr.) (z t 1 hr) (z t 24 hr';; 

1I-2 1 0 1I- 7 1 0 ~ 
2 0 2 ....,0 -J 0 

4 1 
 4 0 
5 0 

J 0 g; 
5 G 

II-J 1 0 II-6 1 0 
2 0 2 0 

J 0 
 J 0 
4 0 4 1 
5 0 5 0 

Il-4 1 0 II-9 1 0 
"2 1 ..... 2 0 


J 0 \ 
 J 0 
4 0 4 0 ,5 0 5 2 

II-5 1 0 II-10 1 39
2 0 2 1J 
J 0 J 19
4 0 4 II 
5 0 5 lO l•Il-6 1 0 II-ll 1 0 N 

2 0 2 0 '" 0
3 0 ...J 0 
4 0 4 0 '"...5 0 5 0 

I
•Contlnued 

-- ----.-...... - -.- .... - - --_ .. _---,---_. ._ . -- -- --- 
-. ,-:---=--:- .. ' • - -'7:; -aft 7 ( 7 t - .- --- ----., 

1',..; - ' ~rr-1;I ____ & _ ... _ • '''' '''1 Ao,C!llcu::n .. Inn nDt:ti f1 "1 



I 
~AJlLlIl ) ColIClu4od 

POSITIOB PIG BO. BO. OF FLEAS BO. or rLEAS 
(z f 1 hr) (z f 24 hro) 

II-12 	 1 0 
2 0 

J 
I 

I "S 	
0 

J 	 0 

0 

II-i) 	 1 J 
2 1~ . 0J. 
4 	 1 co ~ 
S 	 1~ " 

II-l" 1 1~.. 	 2 0 
~ 	 6J
'" 	 4 2 

S J 

l 
.... . 

- BOTE, OnlT four neal were 
~ 

POSITIOB PIG NO . BO. OF rLEAS BO. or :FLEAS 
(z f 1 hr) (z f 24 bra) 

II-iS 	 1 o 

2 o 

J o 

4 	 2 

oS 

II-16 	 1 1 

2 o 

J o 

4 	 o 

2S 

c::
trapped in the TaDt;lefoot 	on the sample r piato e. '2 
I 	 One Clea val rocover&d at eacb of posiiion. 1-5, 1-6, 111-22 and 111-28.:z 	 , C"",) 

CJI 	

's;;:~ _. 	 S!a~ -.-.-" . ...,.., .~ ;-- . m 	 ..... 
;,w 
o...

\ . 	 ~i '.
I. ~ • 

,..._______~_=":_::..:.-_::_::"- ' =- .'"h- '. ,,'=::::- :_-'...: .. ....,..>11-, 
. ....: U__....:_. _.-_ • •••"'• ... a~lel~n '"'; _Ion nM t 



CONCLUSIONS AIID RECOMME1!DATIONS, 

conCLUSIONS 

(SECRET) The follo~lng conclusions vere formulated on the basis of 

data obtained in this teat: 

(1) The arthropoda were successfully transferred, reared 

to the proper ,tage and dropped on the target Yith little or no die- off ; 

(2) Th~ drop did not inactivate the insecta; 

(J) Succesetul dissemination vaa accompli abed aa indicated 

by the carrier pattern.; 

(4) After rolesse, the insecta vere successful 1n acquiring 

host a; 

(5) The in~~cts were observed to be aetive for les. than 

~ 

C 

C 

S;;

•
( 

c 
u .-jj24 	hour. sitar drop time unles~ harbored on a teat animal or other wia. o oproteeted i and c -

(6) The sponge carriere were the most widely distributed. ~ 
, •,RECOMMENDATIONS 

, 
~ 

•
,(SECRET) Result. from BV 1-55 indicate: 

(1) A more suitable ounitlon component should be designed 

fto 	seal tne till 1n the munition, and to provide a more dependable I 
" . 

eject i on mechan1l)lD~ aDd 

(2) Continued re search ot :Biological Uarfara 'Wi tn arthropod -
vectors apparently i. ju8tified. 

'- - ' ..THE 	 NEXT PAGE IS 

BLANK 
 ~	 UNCLASSmm. , 

I 	 IJ 
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TABLE 1 , 	 Wind Direction and Speed Data Collected at Meteorological 
Station Located 1 Mile SSE of Grid Center at the 2- Mete r 
Level, BW 	 1- 5.5 . 

TIl.cc AVERAGE 
DIRECTl OII 

(0) 

" 095)-54 002 
54-55 J40 

"0955-56 )52 

S6-S7 )52 

57-58 )54 

5S-59 010 

59- 60 002 


1000- 01 )60 
01- 02 005 
02-0) )S8 
O)-04 008 
04-05 )60 
OS-06 005 

" 1006-07 012 

07- 08 008 

0S-09 )53 

09- 10 001 

10- 11 008 

11- 12 010 

12- 1) 007 

13- 14 017 


- 1014-15 008 
15-16 356 
16-17 010 
17-18 010 
1S-19 012 
19- 20 010 
20-21 007 
21-22 006 
22-23 360 
2)-24 358 
24-25 )59 
25- 26 001 

- Function,-: 0955, 1006, 

(UNCLASSI FIED) 

DIRECTIOII AVERAGE 
RANGE SPEED 

(0) (mph) 

)46-012 1.4,2 
))1- 001 14,5 
)40-011 1) , 0 
)3S-009 13· 7 
3)9- 020 1).7 
001- 022 14.0 
)4)-026 12. 2 
))S-019 1).0 
)55- 016 15.2 
)44-012 1).8 
001- 019 1).5 
)4)-O12 1),4 
)55-021 1).8 
00S-019 14.2 
)45- 0:8 1). 6 
)42- 009 1).8 
)5)-O12 1) . 6 
353-019 14. 0 
002- 018 15,2 
)55-019 13.0 
009-026 12. 8 
359- 020 13. 6 
)41- 021 12.4 
)57- 027 1).6 
)57- 018 14. 0 
)54-02) 1).8 
001-029 12. ( 
)5)-O17 14.0 
)57- 015 14.4 
)50-007 14.2 
351-014 14.4 
)46-009 14. 2 
)51-008 1).7 

1014 MST, 17 September 1954. 

SPEED 
RANGl!I 
(mph) 

12. 6-16, 0 
12.5- 16. ) 
10. 1- 14.5 
12.1- 1S · S 
12 .5-14. 8 
12.4-15.2 

9.9- 14.0 
11. 9- 15.) 
14.0-17. 0 
12 . 6-15.S 
11. 6-15. 2 
11. 2- 14.7 
11.4-1S · 7 
12.S- J6 .6 
11.5- 15· 7 
12 . 0-1S.0 
12.2- 1S.1 
11.4-16. 2 
1) . 2-16. 7 
11. )-14. 8 
11.4-15· 0 
11.6-15.) 
10. 4-14.0 
12.0-15·) 
12.2- 16.5 
12.2-14.8 
10.2- 13.6 
12.1- 16.4 
12.2-16. 0 
12.3-15.5 
11.4-16.8 
1l . 0-16.0 
12.4-15.6 

~ 

C 


C 

C .

• 

, 

U-
U.
fJ 

fJ 

c 

( 

-~ -
, 

~,

•

I 
( 
1 
I 

-' ,' '., 
" 

.04' 


" . 

, 
-' 
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UNCl~S~\f\lU 
TAJILE 2: Wind. Aloft (Pibal) Data , BII 1- 55 . (UNCLA SSIFIED) 

Height 
(rt) 

250 ., 480 
670 
850 

10)0 
1210 
1)90 
1570 
1750 
19)0 
2110 
2290 

TAELE ). 

TIME 
(liST) 

08)0 
0850 
09'>5 
l010 

~ 

08)0-08)6 MST 0915- 0920 MST 1014-1020 liST 

Di rection Speed Direction Speed Direction Speed


(0 ) (mph) (0 ) (mph) (0) (mph) 

192 4. ) 349 2· 5 000 15,8 
184 7, 0 2)9 4. 0 002 16, 9 
218 6. 5 J40 4. 0 004 1) . 4 
244 7. 4 J)5 6, 2 006 12. 6 
261 5.7 )21 9.2 015 9.9 
267 6. 0 207 9,9 014 5. 8 
254. 6.7 295 9.2 ))8 6. 0 
2)9 6. 6 285 9.) )0) 6.4 
221 9. 1 277 10, 6 267 8. 0 
202 14.0 274 11.0 '56 9,9 
211 17. 6 260 6.7 
228 19. ) 288 ) . b 

Temperature Data, BW 1-55. (UNCLASSIl'I ED) 

GROUND Tl)!PEIIATUllE AIR TE~IPERATUllE 
(OF) (OF at 0.5 .. ) 

67. 0 68. 0 
67.5 70 . 0 
69.0 7). 0' 
74. 0 73.0 

•
" 

.. 

, 

I 

,

r 11 
~~ 
;\ 

i ,.,., 

! c 
c 
~ . 
" 

l
• 

,. 

I: 
u

I ii!, (/ 
(/

• 
~ •-, 
L 
I
• 
I 
( 
I 
I , 

. . ,: 1" .
, ' .j..., 
,-,.:,:!" 
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PART 1 

IDiORKATIONAL BRIEF - BY 1-55 'BIG ITCH' 

Problem: 18 the release of the flea , Xenopgrlla eheapia, daogeroul 

from the standpoint of: 


A. Establlshing 8 new arthropod vector in an area wher e 1t 1, 

not nov found . 


, 
B. Providing another well- kDOVD plague .eetor in an area in ( !; 

close pro~l m1ty to an endemic plague region. I" 0.
' C 

In the atflroative for the abo•• question, 1t firat should Cbe noted that in the Tieinity of the proposed release .1t. tbere are C~aD.Y' 'Wlld rOdent's and other "arm-blooded fOnDa capable of acting aa 

host. f or Xenopsylla cheap!. . Second, for the affirmati•• , the area 

into 'Whicb it 1e proposed to release these arthropoda 1s close to a 

knovn plague area. I t 1s known that vlth1n 100 miles of the teat 

slta, pl ague (Paateurella postis) 1. endemic In vlld r odent.. Further. 

It 1. postulated that plague Is moving: to encompass this area and at 

a relatively rapid rate . In fact , it is quite possible that the area i. 
 £:already endemic for plague. U 

jj
It i6 alao of note that this epeciea ot tlea baa been captured ' ~ in the garbage dumps at Salt Lake City. Ogden, and Provo, Utah, relativelY , ~ 

large cOlIIIDunit1es .... itbln a 9O-m11e r&diu6 of Dugvay ProYing Gr ound. ' . ,
I ( The point. in the affirmative become l e8s vorrisome when the ' ,problem of the requirements for lire of Xenop!y1la cheopi. are examined. 

It .nat be noted that there 1s gr eat contra at between the environment 
at tba proposed release site , the surrounding environment. in vblcb 
susceptible hOlts ex1st. and the environment. of the Salt Lake. Ogden f 
or Provo garbage dumps . Theee high l y artificial dump areas are , I 
vithout exception , built on .vamp landsi in tact. most of them are in •

, I procesl of formation to fill swamp area. for rec l amation a8 suitable 
\ c building site.. The high humidity and presence of a hOlt not found , I 

in the target ,ite (i.e. the Norwegian rat, Rattus norv.giens) combine Ito make an envi r enment in whicb the plague flea baa become established . 

It is worthy of not •• however, that DO reservoir of plague has a8 Yet 

been di scovered in any of these artificial aite. . Cold winte r s of 

this area cauae decreases in the numbers ot flea. present on rat. to 

the point whe r e surT1.al numbers are barely present . If the garbage 

dump. are contrasted with the target 8ite and the surrounding b1gh1y ~ 


arid areae, ona can at ODce note the absBuce of one of the prime requisites 

for the de.e1opment or the larval stage. of X8Dopgrlia cheopie, that is, 

bigh humidity in the larval period of development.· 


- Ssa CarlO . Mohr, Nevell E. Good, 
Murine TypbU8 Infection in Domestic Rats 
Vol. ~3, No. 12, "»oc. 1953, 

and Joseph B. Schubert . Statue of 
-- 

http:surT1.al
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The surrounding area, e~clueive of the proposed release aite 
(which is a barren salt flat on which no suitable ho.ts for this flea 
exist) is an area of stabilized sand dunes in which many rodent. find 
haven. FUrther, the native predator. and raptors visit theBe areas In 
fair numbers 1n search of pre7 and 1t 18 thought that the predators act 
as an intermediate reservoir for fleas. Many native fleas baye been 
recovered from both predator. aDd raptor. ; it bas been eatablished that 
part of the di8seminatioD of the native fleas is dOD8 by predators. 
Bowever, considering the required humidity in the larval development of 
Xenopqlla cheopi B, only the rodent burro'W. 'Would aupply a 8had,y humid 
condItion. Within the.e rodent burrows the native fleas find a suitable 
environment for their development . !be requirements of the pl~e flea 
(10 to 80 per cent humidity over relatively logg periods of time) will 
.eldom, if ever, obtain in these 'burrows. 

The traDspor~tion of the native flea. to outside areas i. 
extremely improbable .ince virtually all of the native animals have 
home ranges that keep them within the Dugw~ area. In the .vent that 
a predator wander. outaide this area, there are no su1table developmental 
sitee tor the larvae of the plague flea within a 6o-m11e radius of the 
target &rea. 

The r elease of theae arthropods will be made in the center of 
the Salt Flat weat or Wig M~untain. north ot GPI-J and south of Wildcat 
Mountain. This area viII be at least 1 mile from the neareat rodent 
bOats that are BUitable for carrying or pre.erving the arthropod in 
question. The question migbt at onee ariae, ie it possible for thil 
flea to move undor ita own power to BUlceptible rodent hOetll The 
anewer i8 negattve, for these reaSODel 

(1) The movement ot these fleae 1, only 5 or 6 inche. to a 
hop. aDd their movement. in the abeence ot light and in the abeence 
ot warm-blooded organisms on whicb they C8n establish them.elve. i. 
entirely random; therefore, they should not be able to reach a 8Ui~able 

area without the presence of suitable host. on which to travel. 

(2) The flea itself bas -not enough energy to travel this 
dietance eyeD if it were to be directed in ooe 8011d lio8 by chance io 
every one ot 1ta total number of jumpa . 

() Let. U8 coneider the time of t.hi. releaN. The fleas 
will be turned 1008e in the mid-morning hour. between 9 and 10 o lclock, 
at a t.ime BUitable for their rapid movement. because of warm air and 
ground temperature.. The fleas wil~, under such conditions, be able to 
move a abort diatance, aod if cbance favor. them. to get on the warm
blooded boats (guinea pigs) used a8 test anImals . Many more, however, 
will wander aimle.81y about the Salt llat8, driven by their desire to 
eecape from the sun. They will become localized in the shade or in 
the protection of cracks, crevices and whatever shad. i8 afforded by 
animal eheltera. With the falling of the WD, temperatures on th... 
flate will drop ver,y rapidly to levels which should cauee the 
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immobilization of the f l eae . Bence , the chance or wandering predators 
coming into contact with them is extremely slight, tor. in the event 
a coyote or to% should vander aero s. the grid, the f l eas will b. 80 cold 
that they CAnnot move to 8stabllah tbem.elvee upon the predator . With 
the coming of morning and tbe resumption ot high temperature., the 
animal. caD again move, but mOst viII have been killed by the cold nigh' 
preceding. It 1s posaible then to state with 80me assurance that the 
l ocation or the r eleas., coupled with the cold, immobi l i zi ng temperature. 
of night, viII sutfiee in tbemselv•• to severely limit (or atop) a ll 
possibility ot t ravel of the fleas toward surrounding r odent-populated 
areae. 

(4) Reverting t o our discussion of the requirements ror fleas 
to become established (the requirement for a basic hoat and a h~id . 
warm, pr otected area in which the larvae could develop) it i. rathe r 
apparent that at this time of the year temperature • ..,ill succef:llively 
become l o..,er , and that the chance of establi Shment any..,here is even more 
aligbt. It waa, in fact. this consideration abo~e most others that 
influenced the choosing of late September as the time in which this teat 
coul d be run (I.e. period during ..,hicb the daylight t emperature. were 
sufficiently high to allow maximum fr eedom , but wi th night temperature.· 
sufficientl y low to immobilize or kill the insects with the knowledge that 
the subsequent , more aevera autumn temperature s would precl ude any c
possibility of this inaect becoming establ ished in the area) . u 

, jj
It la, howe~er, quite apparent in the history of purel1 :Cireasoned prograos that chance of a ~rver8e nature might upset the ' Ci cal culat i oJl8, DO matter ho.... carefully they tray bave been made. It is I e 

to remove the p08sibility of any upset in plane that contr ol program. i _ 
have been drawn up. I ~ 

The Ecological ReseK r ch Branch (a group in ..,hicb ....a ha.e 
numeroul .pecialista ¥n~ .tudents of birds, mammal s and arthropod vecto r a) : C 
a lready haa been con~\lted, and will form ~D integral pdrt at the test ' L 
personnel. This ·group viII establish a peripheral sampling pro,ram of an ' c 
intensity sufficient to determine whether any of the fleas reach the '. 1

I ( 
Csurrounding populated area. Following a positive dete r mination that tleas 

had r eacned tne rodente. an intensive trapping and poisoning progr am would , L 
be instituted to i801ate the area in which the flea. bad become : I 
established, and to ki ll out the rodent population to a le~el where the 
fleas could not peraiat. Fur t her, highly ingeniou8 dueting traps pr eviously 
employed in Hawaii in tne control ot the plague flea can be readily 
built and supplied in numbers sufficient to keep all fleas 1n the area 
killed out . 

To in~re agaiolt the improbable chance that one of the large
raptors , that ia birds of prey such a s the Golden Eagle, Red-tailed Bawk. 
Rough-legged Hawk and the Great Horned Owl, should fly over the gr i d and 
carry ona of the guinea pige t o a surroundi ng area where the fleas m\gh\ 
possibly escape into a suitable environment , special controls will be set 
up to trap or prevent all raptor. from coming int o the area. This will be 

.._.. _-- ------_._._-. 
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(1) A guard with a shot gun ..,111 be on the periphery 
of the area at all times, and (2) for night operationa, when there 1s a 
possibility of owl. co~tng in unseen, pole traps vIII be put up to take 
advantage of the known habit of the owl (after killing prey. these owls 
fly to the nearest high point to t ear the prey to piece. and devour It) . 
The pole traps viII capture these animals if any Q&ke their kills. , Predators 
will be kept out ot the area by a guard who will be present day and night 
armed with a shotgun. At night the guard w111 bave a flare gun which 
he will fire at regular intervals to discourage any or the native predator s 
fro m c oming into the area. 

All personnel workln6 within the grir will be decontaminated by 
dusting with flowe rs of pwrethrum before ~e¥-4re allowed t9 lea~8 
the area. All vehicles will be si~11arly decontaminated and all teat 
animals (Test Plan, BW 1-55: Secret: in publication) will haVe been treed 
of ecto!'arasi tes by dusting wi th flowers of pyrethrum• . 

Summation: 

Hased on the information supplied above, and the brief suppl1ed 
by the Ecological Research Branch, it is concluded that the probability 
of the fleas rebching the peripher~l area i8 80 low that it i8 virtuall7 
non- existent. Further, the absence of 8uitable temperature. and suitable 
humid warm areaa (tn which larvae might develop) enforce the belief that 
it is virtually impOSSible that this insect will become established hero. 
It must be concluded, therefore, that the operation , as planned, is aa safe 
as can be reasonably e~ected. However, it might be pointed out that no 
amount of planning can totally eliminate chance. 

It i8 the opinion of the writer of this brier that this test 
has a potential that far outweighs the possibility of damage accumulatiDg 
from it . Fu.rther. 1t may be the :t1rat historic 8te:o in the development 
of a highly workable BY di8seminating method with 8ufficient strength to 
be a serious deterrent to the possibility of warfare. 

ROBERT C. PENDLETON 
Chief. D&A Office 
BW Assessment Labor.tor1e. 
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PART 2 

POSSIBILITIES OF ESCAPE or cheopio

FllllM THE SALT FLAT GRI D AlID ITS 

~~ 
ESTABLISllMEIIT 


In October of 195j Ecol ogical Re~earch vas re~uested to make • survey 
ot the wild11fe on and in the vlcinity of the Salt Flat Grid. The result' 
of thi. survey were aubmitted &8 a special report and .erve as a bade 
for the dlscu8810n that follow8 . 

, (!l 
It 1s proposed that large numbers of the flea Xenop~lla ebeo~18 be I.a. 

introduced onto the Salt Flat Grid by aerial drop. If this efficient ' 0 
plague vector, whlcb 18 Dot now known to occur here, were to become 
established in such an area where plague 1s known to be endemic, a d ohazard of considerable ~roportlons would be created. However, for the . 
varioue r eaSODS detailed below, the possiblllty that this would happen 
appears extremely unllkely. 

1) The salt Flat Grid itself and tbe area surroundi~ it vUhln 
a radius of ten miles 1s a barren flat in vhich fleas could not become 
established nor support themselve s for any appreciabl e per iod of time . , 

u2) XenopsYlla cbeapi. 1s almost exclusively an external parasite iiof intr oduced rat. and mIce, the nearest of which occurs at considerable 
(Jdistance from the gr id. 
CJ
•J) No r odent. of any klnd are established on tho grid proper no r , 

within many ~ile8 of it, and it is extremel y doubtful that this flea could . ( 
propagate itaelf under the cond1tions prevailing in the burrows of wild ;; 
rodent. in peripheral area•• ,

4) Fleas , being wingle•• , are incapable of leaving the area I,except on bird s or mammals wbicb crOSB the g r id area on17 rare17 a. 
transients. 

5) In the absence of host animals . the fleas involved in the 
drop viII immediately disperse throughout the immediate area. The chancel 
ot passerine birds picking up and t r ansporting any appr eciable number ot 
these out of \ho teat a r e4 is al lght . On18.8 the insect i8 car ried from 
the a r ea in numbers , the chance. of establiShment even under favorable 
conditions are negligible. 

6) Hawks and owl s may be attracted by the animal s uBed in ths 
test, lrot they ar e not present in large numbers and, as indieated bolo~" 
may be easi l y controlled . 

HaWk s and owl s can 'be~' with e!tective17 by placing pole trap. at 
interval e around the per'.phery of the grid . These birds habi tual17 fly to 
& nearby eleyation t o con~e their proy. Pole traps would eftectiTol y 
prevent them from leaving the area with intested animal.. _ 
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The larger mammals present a slIghtly different problem which 1. 

simplified somewhat b7 the fact that very tew of them would deliberatel1 
cro•• an .%panae ot unvegetated flat. a. broad a. that 00 wbich the grid 
18 situated. Horlse and antelope would move during the day and could be 
Obe8M'ed and intercepted ·..J.Dnc before reaching the grid. Coyotss, kit toxes 
and bOD cat.....ould move at night, balns: mOet active at dawn and duak. 
Armed pat rols and c;yanlde gun. placed at intsrval. around the periphs r,. 
of the ten- mile arc would etrectively minimi ze the chances that th••• 
animal. would snter the drop area, 

B. EIJIfIN COTT 
Entomologist 
Ecological Research Branch 
BY Assesament Laboratories 
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I . Teat Execution 

A. Briefing of dut i es and test functioDS vaa glY8n at 0640 houre 
at GPI-l . Crew. left for Baker Change Bouse at 0645 houri, and departed 
for the fte l d at 0715 hours. 17 September 1954. 

B. Grid DecoratiOD 

1. 5 pigs vere placed in Bach pen. 

2. 	 25 pig a were turned 10088 being distributed equally over grid. ,
I·e: 

). Plexiglas plates 10· % lON X 1/81 painted vith tree tangle	 H1 
' -C toot were placed on stations. 

4 . Survival piga from night on grid, were picked up and examined, 	 . C 
, C 

II. Drop 

A. Practice Drop 	 Height 2000 1 Muni tiOD E 14 
I: ) mpb Vlnd Time 0920 Function good 	 pattern 100 yd. S!: 3-12 

~. Drog #1 	 Height 2000 I Munition E 14 tubes Gr & c:)50 Wind 1) Time 0955 JUnctiOD good 	 y1 pattern So from 1-6 to ubetween 2-9 & 2-10, 264 yd. jj 

C. Drop #2 	 Height 2000 1 Munition E 14 tubes " Ci 
: (,)500 Wind 14 Time 1002 Function dud pattern 200 7d. IN J-Jl 
,-c100 ft long 
, ( 
' -•D. Drog t) 	 Heigl>t 2000 I Munition E 14 tubes R.B.O . 

)60 	 Wind 12 Time 1006 June t1 on good pattern 200 yds NY J-JO &. 
176 yde So ot E 14 Munition - t 

I 
I. Drop #4 	 Height 1000' Munition E 14 (sponge) I 

)600 Wind 10-15 Time 1014 Function good pattern 100 yd. NE 1- 1 to • 
SW between 0-0 & 1-7 365 yd. 

III. Crew FUnction Durin& Drop 	 I c ", I 
: I A. Crew ' 1 	 Made plot diagram of pattern of each drop . 

:8. Crew f2 	 DTopped 5 pigs in the carrier pattern after each 

drop . 


c. 	 Crew #3 Safety crey stationed along do~nwlnd side of grid 

to retrieve sponges that might blow from grid. 
To collect all remaining sponges at 0 f 2 bours. 


D. Crew f4 	 Same as Cr ew 13. 

E. Cre.. #5 	 Selection ot random tubes and sponges following drop. 

,UNCLi\SS\ 
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F. 	 Crew t6 Target vehicle - To adjuat tor ..,100 change and mark 
with smoke grenade. 

IY. Collectlon 0 ; 1 boura 

A. 	 Cr..... '1 Picked up three (J) pl~B in even number pen and 
tvo (2) 1n odd number pen, 88 per teat plan. 

B. 	 Crew 12 Picked up eV8r,y other pig placed 1n the cloud 
aDd turned looe. 1n the area, as per teat plan. 

C. 	 Cr.w.'3 &: 4 Picked up remaining spong•• and aampler plate a I 

recordIng number of vectora par plata . 

D. Cr.w,6 	 Reeon. of area with Teat Otticer. 

V. InatructloD8 vere gIven to securIty Guard by Teat Officer ,and ere..,. 

aDd observer. lett the grid at 1300 hour•• 


Xenop8l11a cheop!. Oriental Bat FIe. 

Raised on rata at Camp Detrick. 

Peak ot emergence waa 15 September. 

Ro mortallty of Any tleaa observed attar atorag•• 

Flea. were shipped via commercial plane at 20,000 ft. Flea. were in 


cardboard containere and put in forward baggage compartment on DC 6 to 

Den'Yer and Convair to Sal.t Lake. 


Fleae wera packed into muni tiona OD Tburaday,16 September, a\ 2000 
. \0 240_0 .hour I. 

In munitiOD 1 - green and yellow 

)000 fleas were put in each iosert,aDd about 60 insert. were 


packed 240,000 


In IIn1.Dltion 2, orange, and muni. tioD ), redo-orange- black~ about 

2000 fleas were pnt in each insert 160,000 


160,000 

In mu=itioD 4 in ~a nges, about 100,000 fleaa were put 

in the COntainer 100,000 


660 .000 

In munition dropped 16 September.S inserts hD14ias 2,000 

flea8 each tere dropped 10,000 


Total fleas u8ed 	 670,000 

Approi.lmatel;r 1.000,000 flea. were broupt \0 tAlgwa7. All exce.. 

.. 
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were given to Ecological Research.,..-)r killed. 

After the drop, at various intervala, guinea piga vere examined and 
all fleae had ted on the guinea pig and all contained tull blood me.l.(.lc) . 

No fleas were killed during or immediate17 following the munition 
drop 80 that l~ survival of fleas vas obaer.ed. All f leas readily 
bit humans or guinea pigs. Their behavior vas completely normal(alc). 

I• e: 
t. Q.MARX ... Mc:BRlDJ: ' CTeat Offieer. BW 1-55 
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