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SECURITY 
MARKING· 

The classified or limited status of this n~port applies 

to eacb pace, unless otlaerwise marked. 

Separate pace printouts MUST be marked accordingly.' 

THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF 
THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE 13 
U.S.C., SECTIONS 793 AND 794. THE TRANSMISSION OR THE REVELATION oF' 
ITS CONTENTS IN ANY MANNE~ TO AN UNAUTHORIZED PERSON IS PROHIBITED BY 
LAW. 

NOTICE: When government or other drawings, specifications or other 
data are used for any rurpose other than in connection with a 1efi· 
nitely related government procurement op~ration, the U. S. Government 
thereby incurs no responsibility, nor any obligation whatsoever; and 
the fact that the Government may have formulated, furnished,. or in any 
way supplied the said drawings, specifications, or other data is not 
to be regarded by im~lication or otherwise as in any manner licensing 
the holder or any other person or corporation, or conveying any rights 
or permission to manufacture, use or sell any patented invention that 
may in any way be related ther~to • 
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c. In July 1961, ARPA r~que•ted t~dt Notitk Laberotcrlel, then 
Army Quorte~•tar Labotatory, lnv·.t!gato the po•albillty of developing 
a chemical vho1e ocent could b~ d~tt:ted by cogo ~ut not oy humono (refer
ence La.). The chemical v•s to be per<tietent trt a h~t-vet ·climate, 
detectable on humAne for ~days after concamtnatien, leave a a~fficient 
tpoor to enable tracki.ng by dcgs, rsnl oe .~uilab~! fe-r sprayinc; fro~ air-
craft and ground units. · 

d. Natick laboratorle• t••ted aevr.ra: chemical• and found that 
squalene, a chemic&l from ahark ar.d tiat. ilVf.r oil1, seemed to meet the 
A~PA requirements. ~ training program ar.d f:e~~ teat were conducted 
ln CONUS using fiva German Shepherd 1cga, twc cf which proved oati•fac• 
tory. The reaulta vere published In a hati<k report in April 1964 
(refarence l.b.). Ihe N•tlt~ r•p~r~ ·~~hooi•r.d tnst the d~ga were trained 
only to identify marked personnel trrm ~ng a group of marked and unmarked 
peroonnel. The dogo were not troln•d to tra:k, and had recsived on4y ll~ited 
training in decocting and ldentiiytng a.uked objects. A all:llll4ry of the 
orlzlnal training program is attached aa Inc~~sure l. 

I 
e. On 26 Auguot 1964 AA~A pr~pos<d t~ ~INCPA: that a field 

de1110111trat1on be coudutted in the l\<p:~blic cf Vietno: (rderence l.c;). 
JiATA .aaaigned reaponaibilit1 t~ J;;;;:;.;- <'n 18 S•pte.mber 1964 (reforence 
l.d.). On 4 November 1964 RDF'u .·,· >uuut•.oi to J<RU. that a Ueld experi
ment be conducted 1n lieu of a G4::~_n ... tra~ior, \r<!t-=.rt~.':l.:e. !.e.). ARPA cc.n• 
cur rod (reference 1. f.). c=11!lSIV.t-'V s•w c~nfi,..,., lon en il Ileee:nber 1964 
(reference l.g.). CISCFAr approved th• .t••k ~n 18 I'ecember 1964 (rdorence 
l.h.). 0 • 

f. The el<perf.ment ..... planne.i tc btgln 1 OCtooer 1S65 to take 
advantage of tha vet·traneition·dry c~imate fr= ! (;<tober 1965 to 15 
January 1966 (reference 1.1.). ~oo dcgs and a hand;er arrived 2 AuguJt 
1965 and other TDY peraonnel beg&r. arriving en 28 Au~•at 196~. Tha dogs 
were found to be in poor phyoical ccndit1~:> ani stat• of tra1n!.cg. A 
program of physical ccndlticr.ing va• b~gun in early Aug•at 1965. A 
training program vaa begun on ) Sep~~~er ~~6~ vh~n squalftne bee-=a 
available. 

g. The detailed pian fer tooting the d~g•' capabi11tiea va• 
submitted on 27 Septt.2ber 1965 ~~~f~·,.nca l.j.). The fi:Opt.riment \;egan 
on· 6 October 1965, and prea.minary r>Jdta •h:v~d an extr~m•lv po>r p .. r. 
fonoance by the doge (reference l.k.j. A r~training progrc vaa b·•~r•n 
on. 11 Octo~er 1965. T\1e detni•i plan f:r uotlng persuten~e wu sub· 
aitted on 15 October 1965 (ref•r~ace l.l.~. Te•ttng of the dogs' <•pabil
itl.u waa reawoed on 2C Octo~er 1965 •ni ~c.neluded on 12 November 1~'· 
(refeTence l.a.). Feraiatente te1ta begsn on 15 ~oveabftr 1965 and v~re 
concluded on 15 Ila<ember 1~5. 



•• -•· RDFU·V memorandum aerial 1054, sama aubject, dated 17 

llo•ember 1965. 

2. (U) AuthorltX: 
CIMCPAC Koaaage, aubject: MArking, Tracking and Identification, 

DTC lSO;ooz December 1964. 

3. (':) Purpoae: 

The purpoaea of thia proj-.ct were: 

a. The determination ~f the effectivenesa of dog/squalene 
teohniquea fer the marking, tracking and identification of personnel. 

~. The determination of the persistence of snualene on selected 

terrain, vegetation and personnel. 

4. (1) Background: 

a. Definitional 

(l) Response or alert • the characteristic reaction of a 

i>& to a aqualene or man/aqualene sceot. 

(:) Harked • the intentional contamination ~f a person or 

Gbjoct vith aqualene. 

b. Deacription of material: 

(1) The onlY material evaluat~d wa1 squalene, a colorle•• 
oil with a alight odor ~~en concentrated. lt ia found in large quantitiea 
in ~ark and other fish liver oila, and occur• in smaller amounts (0.1 • 
0.7t) in olive oil and several other plant seeda and 1eavea. Ruman sebum 
contain• approximatelY lel aqualene. 1t it aho found in tile lipidea of 

ths epidet"'llll cella •. 
(2) Chemically squalene ia 2, 6, 10, 15, 19, 23 • hexamethy1 

2, 6, 14, 18, 22 • tetracoaahexane with the formula: 

B R H B R 
I I I 

• c-·c-c -c • c-c 
I I I i I I 
R H R CB3 · B R 

I I 
CB3- C • C - C- C - C 

I I I I I 
CR) B B R CR3 

2 

It ia aoluble in many fat ao1venta ouch aa ether and oxidize• readily. 
Squalene haa the following phyaical propertiea: melting roint, ·750C; 
boiling point, 2850C; flaah point, approximately <00°C; viscosity, 12 
centipoaaa at 25°C; apecific gravity, 0.8538 at 2S°C. . 
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• 5. (l) Dilcuuio., 

a. Fhaa~ I · Doga' Capablliti•• 

(1) Tracklog 

(a) On 7 Oct~ber }g6~, eaoh dcg vas tested aaparately 
for their ability to tracK a man ~~~•• boet• v~r• mark•d with 40 dropa, 
approximately 2 CC, or 1:4 aqualene (1 part <f 98t Vater. ouulaifiable 
aqualene to 4 parco water). tach mAn proc~eoP.d ~cwn a path for 50 to 
75 metera then leit it. Ea:h th~n travarJ~d • distance of 150 to 200 
meter• off•path. After a twenty m1nute ~ait, t~e d~g waa led to the 
i~arting p)int and a general dit~~ti~n indicatcJ t~ th~ handler. 

(b) In each r.••• ths dog •tarted a:ong the path in 
the general direction the mark•d man haJ tak•n. 6ecjie continued aa if 
tracking paat the point where the ~~n ho~ 1-.ft tne path. After over 100 
meters on the wrong :Tail, she bc:l..&%~ ,.c .. fur~d and began to go in circle• 
•• if trying to pick up the ~~:nt. 5h~ ~~a!d r.:t. When Buddha reached 
the pc.int where hie san had ldt the path, h" began going back and Zorth 
along the path aa if trying to pic~ ~p the •cftnt. Each dog appeared to 
try but neither gave any indicae kn or b~ing able co track a f'ruh man/ 
aqudene apoor. 

(2) Identifitati~n and u~t~~ti~n ~f r-hjeeta 

(a) 0n 8 ()~tei>~r t ;;65 the ~Ci!l ~n t;al!d fo~ their 
ability to identify and detect ~oj~cto. W~•pons, ~nication, peracnal 
eqt~ipment, and clothing vue arrangt.d iri g~:-cp• fi-. .. meters apart. The 
dogs wore expoaed first to the unmar•~d otjccta, th~n to the same obj~:ta 
marked. The aarked objecta vere tL•n ccnc~a!ed ~J the doga attempte~ 
to locate theoa. 

(b) Neither dog oh>•·~~ any ruJ><>nJtl to eitb~r tha 
marked or uaaarked bundl•• ljing in th~ open. Wb~c the object• v .. re c~n· 
cealed, one dos, Jenjie, gave a fair~y >trcns alart ~n one of the objecta. 
Perhapa coincidentally, the ~bjec~ we& an ~x~re~ly ov~aty fatlgua jsckat 
vall !Jopregnated with the san ocent. Oth~r than thia one ~xco!ption, the 
doga indicatad no ability to identify or det~ct marked ~bjects. 

(3) ldentif1c•t1on of M3t~~d Peroonr.~: 

(a) Per•onne~ v•r• llned up et intarvala of about five 
.. tara. The doga vera led down tha line d~~~win~ two to four meter• t,-~ 
the peraonnel. liormally no 1r.d1.,1Jua:a veu ma:-lu!tl th~ first t 1Aa a aog 
checked the line·•p. Subaequently F.aeh p~rson mariu.d vas aarked vith ~p· 
proaxl.mately O;Z cc of 1:4 aqua:..,ne, or t~ur <lr:op•, on a gun patch affin~ 
to the breaat pocket or the lOOter tr""""r leg. t'murk~d persi'Mel a:so 
woro a patcb. The marked individual& ver~ sarkad at random • 

• 



(b) Whtn 1 dog alrrtcd on an indhidual, the h1ndltr indic:~trd the altrl, o:~r.d 
thf' ptnon pN"C'Ipilatlnlf thr altrt was rrmnnd front the lintup. Thf' dnA' """ anmrtimra 
pnmiltrd 1 chase 11 a re'A·ard. A lypinJ llnrup 1• ahown Jn f-'}JlUre 1. 1 he typical r""l)('lnM' 

or the dog Buddha is aho~m in Figure 2 :~nd th.1t or Btnjle in FIIC\Jrf' !. 
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Figure 2. Typical Rrac1ion or Ba1tlh:t. The dol would hold thJs posilioa 
aad could not u&i.ly be pullt'd aw .. y by lhe hanrllrr. L"pt·a rrmo,·al or 

the marked individual, or any n:o:tment by h1m, t.he dog "·ould then 
bec:oLne n.tnmeiJ vicious.. 

l'lgure S. Typical ea..Uoo of B<ojle, . The. do1 would oot hold ao 
1lcrt Uke Baduha, but would conUoua1ly try to CH at the marbd 

pt'rtoD. 



• (e) During tral"l"g, th~ han~ltra knew which persona 
in tbe lineup were marke.ci; Juring td.Jting thf'y did not. Actual tt•ating 
vao ·Conducted on only five aayo Juring Ph••• I. Fr<MI 20 October 1%5 to 
12 lCovember 1965. training vas c!'nC·Jct:-d .. ndP.r act\lal teat condition•; 
i.e., the hancllero did not kriov vhc "''' m>rlr.ed. Ttoese "trai:'ling" dayo 
ar• oloo Included. 

(d) On 6 an~ 7 Ootuo~r 1965 the ~ogo were tested 
agoinat both male and female •ubj•<t1, m£r<ed an~ unmark•cl. Comparative 
re1ult1 are aummari&~d in Tabl~ ~. :he r~!~tions of the dcga to fegale 

Percent of Alt:rts Again!lot M!.P. btd Fa!e ar.:i ff."U!~ Ti!.St Sutjects 

!'Ulc Fl'U~e 

Marked 68.4 18.8 

Unmarked 
I 

29.4 10.0 

•ubjecta were tignifieancly diff£!"E-nt fTcm tt~e!r reaction• to malt. 
.;cb~eeta. The dogS alerted on ~t~'J::t.at ::-n.:. of ever; five surked female 
oubjects and on about tvo of evtry th:'~ morke~ male subjecta. They 
alerted falaaly on one of e~ery ton ~r.m&~k·~· f~le aubje~ts and on. 
about one of every lhree unm.ackeJ :u.\:e acb~tr-ts. Bt!tauae of the relative 
inability of the dogs to alert en r~~a:a £u~j~cts, the remaining teats 
were· confined to male subjects. 

(e) The clogs w~ro SP.verely har.<Hcapped by the!.r 
poor physical condition and thei= l~:k o£ appreciable training with 
oqualene for over 18 ..,nths. lk·til ,;oga v..re affect~d by the adverse 
temperature and humidity conditions. Teey v~re eaai!y distracted by 
&D.' noise or movement, either of ·.illch a:...,st ln.-ariably cauo~~ the 
testing to be interrupted. A summsrv ~f a r~c~•ndad training program 
which would probably c~rnet the &b:·d ~~fideneies Ia attached as 
Inc looure 2 •. 

(f) Subaeq~ent to 8 O:tob~r ~96) the dogs ~nde~·ent 
an lntenaive recraiuiag progr£:. Teo,ing and training under t•st con· 
ditiono vaa resumed on 20 ~cob~~ ;705. The dcgo' performar.ce tmprov~d 
ligniflcantly. Fr0111··zo Octcber th:-cugh 12 'ic·.'e:oker 1?6), the dog• 
correctly identified 109 of 166 ~r•ec.l ir.dividua~a for a aucee•• rate 
65.71. They falsely identified oniy 1/ ~f 929 unmark~d persons for a 
false alert rate ~f only 1.8t. C! the 126 per•cno identifie;l by the dogs, 
87 .Jt had been marked. The d~g•' total pedut'lllsnce is su=arize.! in Tabltt 
2. 
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I Table 2 
I 

I Dogo' Performance ~ring Ph•••. I 
I 

Buddha Benjie Both Doga .... ' No. _falae -~~itive No. false No. pooitive No. foloe 
Dote idi:!~"····· · identifl.--•• - :· lu ••• , •. identifIcation a identUicotiono identifications ,. :'"· 

• 111rkeJ /no. unmarked /no. markeJ /no. unmsrked /no. marked /no. unmarked 

6 Oct1 4/12, 9/41 10/12 8/41 14/24 17/82 

7 Oct1 2/7 14/47 2/7 13/47 4/14 26/94 

20 Oct 7/10 0/38 8/10 1/38 15/20 1/76 

Oct 8/10. 2/43 5/5 0/24 13/15 2/'J7 

Oct 5/5 0/19 4/5 1/19 9/10 1/38 
·~ Oct l/5 1/23 5/5 0/23 8/10 1/46 

27 Oct 2/12 1/39 7/10 0/36 9/22 1/75 

28 Oct 3/16 0/48 6/16 0/48 9/32 0/96 

5 Nov 6/6 2/53 6/6 3/53 12/12 5/106 

6 Nov 4/4 2/40 4/4 0/30 8/8 2/70 
8 Nov 4/6 0/32 6/6 0/32 10/12 0/64 
9 Nov 5/6 2/67 0/6 2/67 5/12 4/134 

10 Nuv 2/2 0/26 3/':i 0/37 5/7 0/63 

12 Nov 3/3 0/47 3/3 0/47 6/6 0/94 

.... _, .b 52/85(61. 2'1) 10/475(2.1'1) 57/81(70.5'1) 7/454 (1. 5'1) 109/166 (6-5. 7'1) 17/929(1.8'1) 

a • N·Jt tn..:!uded ln total• b • Do not inc1udo 6 • 7 October 



At the given concentration, aqua!ene va• found to pera1at on Teat Plot 
1 for up to 48 houra. The persist•nce on the inj1vidual was not deter
mined. It vas suapected that th• lack of vegetation afforded little 
?rotection from the sun and that the squalene woo only deposited on the 
individuals' boott. A summary of re•ulta fro., TeH Plot 1 and cumulative 
rainfall ia given in Table 3. 

Tobl• 3. 

Results fro~ Teat Plot 1 
(Sprayed at a rate of 7 pounas per acre on 15 November 1965) 

Days No. of Teat llo. of Teat Cuoulative 
Date after Subjects SnbjLcts Rainfall 

App Hca tion Expend Identified 

15 llav 65 30 min 9 6 !lone 

16 Rov 65 1 3 1 I 
17 Nov 65 2 3 2 Trace 

NOTE: None of the above test aubJects r6turned until over one week 
later, at vbicb time none were identified. Subaequent exposure of 
personnel to thia teat plot yi .. lded only negative results. 

(4) Teat Plot 2 vas &prayed on 17 November 1965 with a 
squalene concentration of &pproximately 14 pounds per acre. This plot 
con.Jiated of grass, shrubs, and b-~shu two to five feet higb and ia 
shown in Figure 5. At the given conc~ntration, squalene was found to 
persist on Teat Plot·2 for up to 28 dsys. 0: the iadividc~l• a~uslene 
r-raisted for up. to 26 days. A IIUIIIII4ry of reaults ft'om Test Plot :1 is 
given iD Table 4. 
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b. Phate 11 • Persistence testa 

(1) Three different teat plots vere aprayed with apecific 
amounts of oqual~ne using a gao-operated, turbine-driven, man-portable 
sp~ayer. Each plot measured 20 x 30 meter• and selected peraonnel 
traveraed tha plots along the long axia. Expoaed personnel vere placed 
in a lineup at random among unexposed peraonnel and checked by the doga. 
To ·teat the peraiatence of squalene on the individual, expoaed peraoMel 

were requeated to return whenever poaaible. 

(2) Although the squalene used had a alight odor when con· 
centrated, there vaa no noticeable odor during or after application. 
Por aeveral hours aftar the plots vere sprayed, the vegetation appeared 
to have a slightlY vet or oilY appearance when examined closely. There· 
after no difference in the aprtyed areas vaa observed. 

(3) 

concentration of 
of low graaa and 

teat Plot 1 vaa sprayed on 15 November with a squalene 
approximately seven pounds per acre. The plot conaiated 
shrub 6 to 12 inches high and is shown in Figure 4. 
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Figure f. Ttst Plot t. Gr•ss ond ohrob S to 12 latbes high. 
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Figure 5. Test Plot 2. Grass shrubs :.nd busb~. 'l to 5 fetl hil(h. 
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Table 4 

P.esulta from Test Plo• 2 
(Sprayed at a rata of 14 pounds per aer~ on 17 November 1965) 

~~ - Persistence on Vegetation 

Da:•s No, of Test No. of Test Cumulative 
Date after Subj~ets Subjee~a RAinfall 

App lie at ion Exposed Identified (Inches) 

18 Nov 65 1 3 3 None 

19 Nov 65 2 3 3 

20 Nov 65 3 4 4 

23 Nov 65 6 3 2 0.45 

27 Nov 65 10 2 2 1.02 

29 Nov 65 12 2 2 1.47 

2 Dee 65 15 2 2 I 
4 Dee 65 17 2 2 3.29 

8 Dee 65 21 2 2 3.86 

9 Dec 65 22 2 2 

10 Dec 65 23 2 2 

11 Dec 65 24 2 2 

14 Dec 65 27 3 3 5.00 

15 Dec 65 28 2 2 5.45 
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Table 4 {cont'd) 

Part B • Peraiatence on Individual• 

Teet Plot No •. of Tut I Returned No. of Teat No. of Teat 
Age (da,o) Subjecta (No. of days Subjectl Subjecto 
at exposure E"P<'oed after exposure) Returning Identified 

1 2 1 1 1 

2 3 1 2 2 
7 1 0 

10 1 1 
13 1 1 
14 1 1 
15 1 1 
17 1 1 
18 1 1 
19 1 1 
20 1 1 
26 1 1 

6 3 3 2 0 
10 1 0 

10 2 2 2 1 
5 1 1 
6 l 1 
1 1 1 
9 l 1 

10 1 1 
ll 1 1 . 12 l 1 

12 2 1 1 0 
8 1 ' 0 

10 1 0 
11 1 l 
!2 ·.1 0 
14 '1· 1 
15 l 0 
16 2 2 

----·--·-··-----· 



Table 4 (eont'd) 

Part B • P~raiot1IJI ... Individuals (eont'd) 

Teat Plot No. of Teat Returned lfo. of Teat No. of Teat 
Age (days) Subject• (No. of days Subjects Subject• 
at ltlq>oaure Exposed after exposure) Returning Identified 

17 2 2 1 0 
3 2 0 
4 1 0 
5 2 0 
7 1 0 
9 1 1 

11 1 1 

21 2 2 2 2 
5 1 1 
6 1 1 
7 1 0 

22 2 1 1 1 
6 1 1 

24 2 3 2 0 

(5) Teot Plot 3 was sprayed on 22 ~ovember 1965 with 
a oqua1ene concentration of approximately 14 pounds per acre. Thil 
plot vaa almost identical to Teat Plot 2 and is shown in Figure 6. 
At the given concentration, oqualene val found to persist oU.ilarly 
on Teat Plot 3 end the individuals tested ao vith Test Plot 2. A1· 
though examination of Teat Plot 3 was not completed, aqua1ena vaa 
fout>d to peroist on the vegetation for at leaot 21 days and on the 
individuals for 12 days. A summary of result• from Test Plot 3 is 
given in Table '· 
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figure 6. Test Plot 3. Sote similarity to Trst Plot 2 
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Table 5 

2eaulta from Teat Plot 3 
(Sprayed at a rate of 14 pounds per aero on 22·November 1965) · 

i ! 

Part A • Peraiatence on Veg•tation 

Day a No. of 1eat No. of Teat cuuulatl•e 

Date after Subjects subjects llalnfa\l 

App Hca t ion EX!'osed Identified (Inches) 

' ' I 

22 Nov 65 30 min 9 6 None 

23 Nov 65 1 3 3 0.45 

24 Nov 65 2 2 2 I 
26 Nov 65 4 2 2 1.02 

6 Dec 65 14 2 2 3.86 

7 Dec 65 15 2 2 I 
13 Dec 65 21 1 1 5.00 

Teet Plot llo. of Teat leturned llo. of Teat No. of Teat 

Age (daya) Subjects (No. of daya subjects Subjects 

at Exposure Expo ted after Exposure) 2eturn1ng Identifi£<1 

Part B • Peraiatence on Individual• 

I 

II . : I : 
: i i 

! ~ 

30 aiD 9 1 2 0 

2 2 1 

4 1 1 

5 • 0 
J 

7 3 2 

10 1 0 

11 2 2 

12 2 2 

14 1 1 

15 3 3 

16 2 2 

17 1 0 

18 1 1 

22 1 1 

I: 

\ I 
li 

f 
i li 

I ~· I 

I' 
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Teat !'lot 
A«• (daya) 

at bporure 

1 

2 

4 

14 

15 

Tabla 5 (cont'd) 

Part B • Poraiatence on lndividuela (cont'd) 

Ko. of Teat I.e turned llo. of Teat 
Subjectl (llo. of daya) Subjectl 
!%poled after bpooure I.e turning 

3 1 3 
3 2 
6 2 

11 1 
14 1 
16 1 
20 1 
22 1 

2 3 2 
5 1 
9 1 

10 1 
12 1 
13 1 
14 1 
19 1 
21 1 

2 1 1 
6 1 
7 1 

10 1 

z 2 1 
4 1 

2 2 1 
4 1 

' 1 
e 1 

11o. of Teat 
Subjecta 

Identified 

1 
1 
0 
1 
1 
1 
1 
1 

1 
0 
0 
0 
0 
1 
1 
1 
1 

1 
0 
0 
1 

0 
1 

1 
1 
1 
1 
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6. (l) findln11,1: 

a. Neither dog seve indications of heins able to track a 

fruh ll&ll/oquallllle opoor. 
b. Tba doga r~uld not idelltify or detect marked object&. 

e. 
The dog& vera unable to alert uliably on f,....la teat 

oubjaeta. 
d. !oth dogl vera aue11aaful in identifyi~ marked .. 1e Viet• 

n..eae placed randoaly among unmarked male Yietnameoe. 

e. When apr•yed at a concentration of 14 pound• per acre, 
aqualene peraieted for. up to 28 ~aye on one of th11 teet plots. 

f. Squalene persisted for up to 26 days on individuals who 

bad traveroad one of the test plots. 

7. (l) Cone lu a ion's: 

a. eeraan Shepherd dogs can be trained and employed sueceasfully 
in SVK to identifY mal11 Vietnamese peraonnel marked vith squaliiDe. 

b. Squdene wil! persist on vegetation sufficiently to eon• 
t .. inate (mark) personnel for a period of 28 days in the t.st quarter 

of the calendar year. 
e. Squalene will peraiat en male Vietnamese oer•onnel, apffi

ciently to permit an ~lert by train< I dogs, for a ?eriod of 26-daya. 

8. 00 ReeOIIIDendation: 

That the United States Military Aaaistanee Command, Vietnam, 
~o~der a dog/aqualene ayatem for e=ployment in Vietnam. 

3 Ind: 
1. S.-&rY of the 

OTiginal Training Director 
Pre. gr sa in COIIUS 

2. Su.n&r1 of the Recommended 
TraiDing Prosr• 

3. Diatribution Liat 
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SOMHAaT 17 Tmt Olttcnw. nADmlc no~ 111 corros . 

Thia au.ury d .. crib .. the trainins prosr• con~cted at fort 
ller.ni.ng, Ceorsia, b .. BiMing Karch 1963. Tba prosra c.onaiated of o.na 
weak of baaic obedience traiuins, one weak ~f acout training uaing 
botb peraoMd and objecu marked vitb &tyUalene, one ....U. of acout 
trainins uains only part of·the peraonnel and object& marked, aa4 18 
weeka of lineup identification and ecout trainins vith aarked and un• 
.. rked .. 1a pereonnel. 

Altbousb the five dogs aelected for the prosr .. bad bad aoae baaic 
obedience, aome difficulty vaa experienced during tha firat week vitb 
dog/handler compatibility. The handlere finelly·aelected had ao further 
difficulties. · 

At the beginnin& of the acout treinins, three d~coye, one aarked, 
vere placed in the training field. The doge reacted the same to all 
three and after correction otill did not reapond correctly. Thereafter 
only aarkad peraonnel and objects vere Used 11 decoya during the initial 
training, until the dose besan to respond strongly. 

' The lollovins veek both aarked and ur.marlted ~reonnel vera uaed. 
When a doa responded to an u~rk~d person, be vaa corrected. If he 
reaponded correctly, be ••• given a reward by beins all~ to chase 
the aarked individual. Only one dog did not reapond to the training. 
He wduld 6ot reapond to any train1ng, was judged to have aubpar intel• 
ligence, and aubaequently dropped fro~ the progra.. 

Tvo c:.f the othu doga alao vere a problem. One dog was extremely 
gun shy and easily diatracted eve~ by distant firing. Efforts to cure 
b!Jit failed and he vas also eventually dr~p~d fr0111 the progrm. The 
beat trained dog of the five vaa aftHcted with hip dyaplaeia. Ria con• 
dit~on voraened vitb time and he vas euthanized near the end of the 
progrD. 

To intenaify the doge' reapen~e to the man/aqualene odor, a decoy 
asitated the dog vith e aqualene•soaked rag. Next a decoy in a padded 
auit agitated the doge end they ~re p~rmitt£d to bite him. One dog 
(Benjie) did not reapond to thia training but coctinued to do Well· in 
the other portiona of the prograa. 

The next phaae of training vaa lin~up identification. Initially 
the doga vere not •• interested in thia training •• they had been in 
the •~out training using hidden decoyo. It teo~ about three days to 
get the doga to respond cor:<eetly. Sc~ut training vaa continued con• 
currently. 

IrCLOSUU (1) 
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The neKt phaae ahould conatat·of aeven veeke of lineup 1denti!1-

cat1on (Step 4). Karked peraonnel 1h~uld be mixed at random vitb 
unaarked peraonnel in lineupa. At this point the amount of aqualene 
1nould be gradually decraa1ed from a fairly large ..aunt (' to 10 
•illigraaa) to a nall amount .(app. ~ .. tcrog,-au or leu), \/hen the 
doge 1hov algol of giving a weak alert at a certain level, the amount 
ahould be increa1ed to the preytouo leYel for a few da~• and then 
again decruaed. 

During the 1ame period 1ome sc~ut training should be continued. 
In addition, the doge 1hould be introduced t~ a procedure of ch~cking 
people aa they pa1a through a checkpoint or vhile in a crowd ruch 11 
vould be found in a market place. Routine ahc~ld be avcided in the 
early atageo of trainin~; 10 that the dcg will not alert on certain 
.ovceenta or c~nd11 but only en th~ man/squal~ne scent. At the end 
of the firat 13 veeks of training, the handler should be familiar enough 
with hio dos to interpret a true alert without exception. 

The final t~ree week• training (Step 5) abould be conducted in the 
foreign country in which the dogs are to be employed. The groap of 
doga, handlera, and the inatructor should be a package unit, at leaat 
until the dogs are eaployed, for maximum efficl~ncy •nd continuity. 
In the country of employment, rndig•noua peraonnel ohonld be used as 
teat aubjecta and a ca.p~tent interpreter a1aign~d to the group. The 
final three veeka ahould consist of r~freaher training, acclinizatlon, 
and aaintenance of top phyaicel condition for both dog1 and bandlera • 

.. 2, 
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Thia inclosure su~Tizes a Teco=m~nded training program to be 
uaed in pupuing dogs to be employed ualng man/aqualena techniquu. 
The program consists of five steps ever a 16 week period. The five 
atepa include: 

1. Two veeka of baaic obedience training, 

2. One week of scout trainhlg u•ing urlr.ed peraonnel only. female 
aa "11 aa male peucnnel shoul.l be inc!uded u teat aubjects throughout 
the training progra10. 

3. Three veeka of scout trai&ing with only part of the personnel 
aarked. 

4. Seven weeks of scout, linP.ap, checkpoint and crowd training 
naing both marked personnel. 

5. Three weeks of refreshar training in the country in which the 
dOga aTe to be employed. 

the initial tv0 weeks ef obed1enc• training (Step 1) should be con• 
ducted in accordance with FK 2C · 20. D"~ting the firat week of scout 
training (Step 2), only marked personn~i should be u•ed. the ~Tked 
decoy abould be concealed 25 to 30 m•teTs upwind frc2 the dog. The dog 
abould be vorked in toward the decc7 until he shows signa of alerting, 
at which time be is led toward the decoy. ·lhen tba dog ia 4 to 5 meters 
away, the decoy should get up and TUn vitb the dofl siving chase u a 
reward. 

After the dogs ~egin to react strong~y to such exercises, L~e ra
aponn ahould be reinforced by agitation with a rolled up sack soaked 
vith squalene, and then by a mark~d agi:otor in a padded suit. Th~-.n 
ahould be placed in the center of a circ:e and the doga allowed to bite 
bia oleeve. In this manner th~ atr"nger rea~-ondina doga rill reinforce 
the veaker responding onea. It h iolportant that tba duty of decoy be 
rotaled t~ prevent tho dogs from responding to paTti:ulaT individuals 
rather than to the man/aqualen~ odcr. 

. ' 
During the next three weeks ot scout training (Step 3), . both marked 

and unmark I personnel should be us•~· At fi=•t the doga might ahov a 
tendency to alert on both mark•.i and urmuirked personnel, but ahould ~P 
vigorously corrected when they alert on unmarked pers~nnel and rewar~~a •hen 
they alert correctly. Agdn, the oaarkt.d persons-.. should not ·alway a be 
the ..... At thia point th~ dog• should b~gin to vork under diatracting 
influeacee. The presence of people, noise, ~v~nt, aatmale, etc., 
ahould DDt be eliminated, but inatead every effort should be made.to 
create IUch distractions if th~y do not ~ist. 

IlfCLOSllU (2) --



At firlt the handlerl knev vho vaa marked 10 that thuy could help 
the dog, but after the first fev veeka they no longer knev. Correction• 
were atill made if the dog ~de a mlatake. To prevent the do~• from be· 
ca.lng accuato .. d to alvays finding a marked paraon, they vere aometlmea 
a~aed to lineupl vith no one marked. 

,About mid-vay through the program, the training vith marked object• 
val diacontinued and the doge concentrated on the identification of 
marked peraonnel. During the latter por:ion of the program, the amount 
of aqualene u1ed for marking was reduced at > programmed rate. !he doge 
re•ponded well until the inoculum waa reduced to 4 dropl of 3 percent 
,qualene. When they responded slower, the dose val iocreaaed to the pre• 
vioua level for a fev more daya, then again reduced. Uaing thia method, 
the doge could, at the end of 21 weeks of training, reapond vith loot 
accuracy to 4 dropa of 0.001 percent 1qualene, or approximately 2 z 1o·6cc. 

The Natick testa, in which the dogs were 1001 Accurate, were con
ducted from August to December 1963 using rwo doge, Buddha and Benjie. 
The rwo doge vere kept at Fort Benning from December 1963 to August 1965, 

vben they vere aent to Vietnam. 
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Squalene Marking 10 3 
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