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( U) USE OF A MARKING 
AGENT FOR IDE!iTIFICAl'ION BY DOGS 

by 

A. c. Peters and w. H. Allton, Jr. 

Dl'l'RO:WCTION 

One or the moat provoking problema or remote area contlict ia the detec• 

tion and identification or enemy personnel. T.bia problem ia exemplified by the 

present conflict in the Republic or Vietnam, vllere the opposing !orcea are usually 

not distinguishable by any characteristic etboic or racial features, identit;ying 

cloth.<.ng or uni!o:nu, language, or other appearances or actions. Obvioual;y, the 

inability to identit;y the opposition makes almost impossible the task or controlling 

or countering this roe. One approach to resolving this problem lies in the devel• 

opment or methods ior marking or labeling the enemy so that friendly forces can 

be distinguished t'raD the foe. Such a concept vu evolved and placed into lab­

oratory investigation in the early 1960's. 

The concept hinges around the use or a marking chemical or other material 

having a characteristic physical property, •uch aa c.!or, which can be detected by 

trained dogs but \/ill be unnoticed by human beings. The u. s. Arrrq Natick 

Laboratories at Natick, Massachusetts, undertook such a· prognm and began to 

search for various chemicals that would have the required propertiea. Squalene, 

an oil !ound in large quantities in ahark and !ish liver oila (aa vell aa being 

a constituent or human perspiration) vu selected u one suitable chemical agent. 

Lallorator;y and prel.iJDinar;y 1'1eld studies vere conducted at Fort Benning, Georgia, 

and the u. s. Arrrq Natick Laboratories during 1963· The resul.ta or this inves• 

tigation have been reported by U. S. Army Natick Laboratories in Report No. 7, ' 
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"A Study of th! Detection o! Chemic&lly Contamil1atec:l Persons by Dogs", dated 

April, 1964. 

In essence, the Natick report stated that the concept vas entirely 

feasible in that squalene appeared to be a suitable chemical agent having satis­

factory chemical anc:l physical properties. Furthermore, several c:logs trainee:! to 

detect the man-squalene oc:lor performed with almost 100 percent efficiency in 

limited field trials conducted at the Batick Laboratories. To follov up this 

report, it vaa decided to stu~ the feasibility of employing such a concept under 

simulated counterinsurgency operations and under more realistic environmental 

condi tiona. 

South Vietn~ vas chosen as the site !or conducting the subject field 

experiments. It presents a tropical environment, it possesse9 a number of terrain 

types, the climate is characterized by high ambient temperatures and large amounts 

of rainfall in a seasonal pattern, actual guerrilla warfare operations are 

underway in that country, and a sizable U. S. military force is present. For 

these reasons it was hoped that field trials conducted in the Republic of Vietnam 

would be most meaningful even though conc:luctec:l under or.ly aimulat<::c:l combat con• 

ditions. 

SUMMARY 

A field experiment vas conducted in the Republic of Vietnam to study the 

feasibility of using c:logs to detect personnel marked vi th squalene. f· •li.:r.inary 

experiments c:lemonstratec:l that dogs could detect Vietnamese ~e mil1~1 ,ersonnel 

marked with squalene, although with a relatively low order of confidence. The 

suboptimum performance is attributed to the severely curtailed refresher training 

that could be completed prior to commencing the studies. Performance c:lic:l improve 

~·, .. 
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as the experiments progressed. Dogs trained in a manner similar to the back~>ro>Jnd 

training of these two dogs cannot be expected to satisfactorily track a squalene 

trail, ~r to seek out and locate inanimate material from a concealed or buried 

position. 

Only ·very l1m1 ted persistency studies were canpleted. However, results 

do indicate that squalene will persist in detectable amounts for three to four 

weeks in the climate of Southeast Asia when applied at a rate ot about 14 pounds 

per acre to grassy stands of 5 to 6 teet. Furthermore, extremely sketchy data 

do indicate that squalene will persia~ on indigenous military ~roops for as long 

as two weeks when they are marked by traversing a sprayed test plot and take no 

specific actions to rid themselves or their clothing ot the acquired squalene. 

It is recommended that a new group ot at least 12 dogs and handlers be 

trained in accordance vi th a detailed training program, and that the studies be 

repeated using test situations representative ot projected operational situations. 

MAJOR OBJECTIVES OF THE PROGRAM 

The purposes ot the field experiments which are the subject ot this 

report were : 

(l) To investigate under controlled conditions the persist=rice 

of squalene when applied to selected terrain in the environment 

ot Southeast Asia. 

(2) To investigate under controlled conditions the persistence 

of squalene on indigenous personnel in the environment ot 

Southeast Asia. 

In order to ascertain the capabilities and level ot performance o! the dogs used 

in the field experiments, a preliminary experiment wu des1.gned to: 

• I 
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(1) Investigate the capabilities of doge to respond to the squalene­

maD scent in the environment of a south-central portion of the 

Republic of Vietnam. 

(2) To investigate the capabilities of the dogs to respond to 

JD&teriel m&rked with equ&lene or to follow a track or trail 

marked with squalene in the enviMnment described above. 

The experiJDental plane for Phase I (Dog Capabilities) end Phase II 

(Persistence) are included in Appendix A of this report. Two JD&jor items were 

factors in designing the experi=ental plan for this field experiJDent. First, 

only two of the five dogs originally trained for the Natick tri~s were available 

for use in conducting the Vietnam field experiJDents. This, of course, placed 

a great deal of bias on results obtained from such a 8ID&ll sample. Further, .the 

dogs were present in the Republic of Vietnam for a period of only about five weeks 

for conditioning prior to beginning the experiments. It was not known at that time 

if this would be a sufficient period for adjusting to the Southeast Asian envi• 

ronment. 

A second major item of importance was the fact that the dogs had not 

been employed in active experiJIIental use tor a period of more than 18 months frCIII 

the end of the Natick trials to the. proposed beginning of the Vietnam trials. 

Therefore, a definitive knowledge of the residual capabilities of thP. dogs had to 

be determined by re-examination. As previously noted, this was the object of 

the Phase I experiJDents. For example, it was noted that the doge had originally 

been trained to detect and respond to personnel who had been tagged or labeled 

with trace amounts of squalene. Their ability to track or trail such a m&rked 

person, or to locate items of materiel that were m&rked or tagged with squiu.ene 

was not considered to be an inherent capability for which they had been trained. 

t...-~~··..,., .... ~~~- :, 
lliliMiil...a~L 
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At least, it vas necessary to determine if the dogs ~ossessed such a capability 

before beginning any experiments which would require such a capability. 

SUPPORT }'OR THE FIELD EXPERIMENT 

Tbe Vietnam field experiments were conducted under the control or tbe 

Advanced Research Projects Agency (ARPA) Research and Development Field Unit, 

Vietnam. The experiments were a cooperative effort vi tb tbe A:nri:f of tbe Republic 

of Vietnam (ARVN) and the Vietnamese Combat Developnent Test Center (CDTC), 

Two dogs, previously trained for squalene detection in the Natick trials, 

along vi th one dog handler, were sent TDY to Vietnam from the 26th Scout Dog 

Platoon, Fort Benning, Georgia. In add.i tion, two noncOIIIDissior:ed officers or the 

u. s. Army who had extensive previous experience in handling scout dogs were 

attached on TDY status to the Research and Development Field Unit (RDFU-V) for 

aaaistance in conducting the field experiment. A Senior Research Scientist and a 

Technical Supervisor from the Columbus Laboratories of Battelle Memorial Institute 

were furnished to the field~experiment program to assist in designing the field• 

experiment plan and supervise the daily technical aspects of the experiments. The 

field experiments were conducted immediately adjacent to the Vietnamese Military 

Dog Training Center at Thanh ~ Ha about ll miles southeast of Saigon, Vietnam 

(Figures 1 and 2). In slliiiiiiLey, every reasonable effort to provide sufficient 

support to these field experiments vas taken. 

PHASE I. CAPABILITIES EXPERIME!iTS 

The Phase I experiments were designed to be conducted during a two-day 

period. The protocol for the Phase I experiments is included in Appendix A of 

this report. However, before describing the Phase I experiments it is necessary 

: ............. , . ........... _·.:..~~--
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to review the a'tivities which took place during the preceding two-month period 

since they probably had a significant bearing on the outcome ot the Phase I 

experiments. 

As previously noted, the dogs vere aent to Vietnam in early August, 1965. 

For the next six weeks, they were kenneled at the Vietn~~meae Mill tary Dog Training 

Center (VMDTC), During this time, they were subjected to rather mild exercise 

aa the only form ot training. No squalene was available to conduct even a llm1 ted 

amount ot refresher training. Also, since only one handler had been sent from 

CONUS, Sgt. Schmidt, one ot the TDY personnel, vas assigned aa a handler 

tor the second dog. Rather than maintain the dogs on the standard Vietnamese 

military dog ration, the u. s. dogs were ted a diet of American canned dog food 

procured from the u. s. Military Commissary at Saigon. 

Squalene became available to the field experiment on September 17. 

Therefore, prior to October 6, vhich vas the first teat day ot the Phase I 

experiment, only seven daya ot training were available to the dogs and personnel 
' 

usociated with this program. 

The actual field experiment vas conducted during a period ot three days, 

trom October 6 to October 8. The results ot thia Phase I experiment have been 

previously SUIIIIII&l'ized and reported in Memorandum No. 945 trcm the Chief, RDFU-V 

to the Director of Remote Area Conflict. During the initial lineup of 

unmarked personnel (Figure 3), each dog incorrectly identified at least one 

person in the line. Then three ot nine temalea and three ot seven males vere 

marked with tour drops ot 98 percent emulsifiable squalene diluted 1:4 with water. 

As already indicated, one dog correctly identified one ot the three marked females 

and incorrectly identified two males who were Wllll&rked. The other dog correctly 

identified the aame marked te=&le and identified two ot the three marked males. 

I I , 
: I 
I ! 
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FIGURE 3· LINEUP IDENTIFICATION PROCEDURE USED IN D<Xl-SCENT 
PROGRAM, VC VILLAGE TRAINING COMPOUND, 
THANH TUY IIA, VIETNAM 
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However, the same dog also incorrectly identified one female and one unm~rked male. 

When a number of marked and unmarked males were concealed in high grass at a 

distance of 8 to 10 feet from the dogs, the dogs were able to detect and alert to 

the presence of the marked personnel, but also incorrectly respo>•c.od to a variable 

number of unmarked personnel. Similarly, when persons were in the open and marked 

or unmarked, the dogs gave a variable response detecting from 0 to 67 percent 

or the marked individuals but also responded incorrectly to up to 60 percent of the 

unmarked personnel. Neither dog was successful in following a trail in open grass 

which had been traversed.some 20 to 40 minutes previously by a Vietnamese soldier 

who>e boots were marked with squalene. This indicated no tracking capability on 

the part of either dog. Also, the dogs gave no alerting response when various 

items of materiel were di•played in the open. A daily working logbook was kept 

or each day's activities •. Appendix B is a copy of the log recording the events 

or this trial of the Phase I experiment. 

In summary, the dogs responded with a highly variable and rather 1~ 

level or performance. This was altogether contradictory to the results reported 

in the Natick trials. Not only were the dog$ failing to properly identify per-

sonnel •ho had been marked with squalene, but equally important, they had 

responded with similar frequency to Vietnamese personnel who had not been marked 

(false positive response), In evaluati<'g the o•ltcome of this experi~~:ent, a number 

or factors were considered as explanations for the sporadic behavior of the dogs 

u detectors. 

Since squo.lene is a naturally occurrin; co:lstituent of human perspiration, 

one possicle explanation for the large number of false positive identificat~cns 

or Vietnamese personnel by the two dogs is that this ethnic group bas a naturally 

occurring squalene content in their perspiration which is at a level high enough 

to be detected by the dogs. Such an explanation would account for the large 
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nwr.ber of alerts on personnel who were not intentionally marked with squalene. 

The other major deficiency observed was the inability of the dogs to correctly 

detect all of the personnel who had been tagged with squalene under experimental 

conditions. There were two plausible explanations for this unsatisfactory per-

formance. First, it was noted that the dogs could not work for extended periods 

of time during the course of a day's training or testing sessions. Particularly 

when ambient temperatures reached a level greater than 100 F, the dogs would 

perform with reasonable enthusiasm for periods of 20 to 45 minutee and then would 

seem ~o lose interest in any further detection trials. This could be a result 

of the dogs failing to become acclimated to the Southeast Asian environment during 

the period from August 3 to October 6. Another explanation for the less-than• 

optimum performance was that the dogs had not had sufficient refresher training 

in the man-squalene combination to reach a satisfactory proficiency. As already 

noted, the dogs had actually experienced only seven days of training with squalene 

prior to the beginning of the Phase I experiments after no training for at least 

60 days. 

In order to determine •<bich of these factors were significant, it was 

decided to resume the training pha•e and repeat the Phase I experiments after a 

period of two to three weeks. During the 20 days between October 8 and October 27, 

six days of training and six days of simulated test training were complet_ed. On 

~tober 28 th Phase I experiment began its second trial. During the lineup 

_identification trials (Figure 4) in which no personnel were marked, the dogs 

correctly did not respond to any of the 18 Vietnamese male personnel in the test 

group. Six of the 18 men were then marked with squalene and the identification 

trials resumed. The first dog made a total of six passes down the lineup during 

a period of some 20 minutes and correctly identified only one of the six marked 

, I 
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FIGURE 4. LINEUP IDENTIFICATION PROCEDURE, VC VILLAGE 
TRAINING COMPOUND 

Note the marking patch attached to the 
blouse of each test subject. Controls aloe 
wore blank marking patches. 
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men but gave nt"l false alerts to UDIDal'ked personnel. The second dog was unable to 

identify any of the marked personnel during four passes. Because the wind was 

relatively calm, the test personnel were instructed to sit on the ground in an 

effort to lover the scent cone. This time the first dog was able to correctly 

identify one of the six marked personnel and r~sponded with no false alerts. 

Lineup identification trials were resumed in the afternoon. The second dog, Benjie, 

in this trial made a total of six passes and did not identify any of the marked 

or unmarked personnel. The other dog, Buddha, then attempted the identificati~n 

procedure. He also did not alert to either the marked or unmarked personnel. 

Three of the five marked teat subjects were then.inoculated with six more drops 

of the 1:4 squalene suspension. One dog nov correctly l.dentitied two of the 

marked personnel, while the second dog correctly identified all five of the marked 

persona. 

On the following day, October 29, 11 ARVll troops were all that could be 

made· available as teat subjects. Before any of the test subjects had been marked 

with: squalene, the dogs cc:mpleted an identification run and gave a positive 

alel'ting response to two of the 11 troops. Questioning of the test subjects 

revealed that at least four of the men bad been exposed to squalene in prior 

training sessions and there!~re would be tot~ unsuitable as test subjects. 

(As a side note, a great deal of difficulty was experienced in attempting to get 

proper tranRlation of the desired experimental procedure to the Vietnamese 

soldiers.) 

Even though the second trial of the Phase I experiment produced rather 

disappointing res~ts, the results could not be definitely attributed to the 

tailill'e of the experimental concept. Therefore, 1n a final attempt to resolve 

this issue, it waa decided to repeat tor e. last time the Phase I experiments. 
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During the ten-day interval between October 29 and November 7, a total of only 

two training sessions could be conducted. or the eight nonworkin~ days, two 

were Sundays, two were Vietnamese holi1ays during which Vietnamese military per• 

sonnel do not work, and four days were lost for training due to the lack or 

availability of Vietnamese soldiers to serve as test subjects for training 

sessions. This was a typical sequence of activites. (See Table 1.) 

The Phase I experiments were repeated for a third time beginning on 

November 8. A total of 19 Vietnamese army troops were available as test ll!ld 

control subjects. During the first lineup identification trial, in which ~o 

troops were marked, neither d~g gave a falsP positive response. Six of the 19 

test subjects were then marked as previously described (Figure 5). The first 

dog made a total of six passes during the 28-minute period and properly identified 

four of the six marked personnel. There were no false positive identifications. 

The second dog properly identified all six of the marked personnel anJ did not 

make any false positive identifications. This dog made a total of four passes 

during an 18-minute interval. The Phase I experiments were continued the following 

day. A total of 20 Vietnamese troops reported for the experiments; however, one 

of tbe Vietn~se soldiers had been previously exposed to squalene and therefore 

was eliminated from further experimental trials. On this day, the 19 test .subjects, 

all unmarked, were lined up in a single rarJr.. On each of two trials, neither 

dog made a false positive identification. In an experimental attempt to confuse 

the dog handlers, a third trial run in which none of the test subjects were 

unmarked was performed. Both dogs incorrectly made false positive identifications 

or two of the 19 test subjects, When informed that none of the test subjects 

~ere marked both of the handlers admitted that they may have been forcing the dogs 
1 

to make an identification since they were expecting marked Personnel to be among 

the test subjects. 

l - - -=- - . - -
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21 
22 
23 
24 
25 
26 
27 
28 
29 
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Oct. 1, 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
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24 
25 
26 
27 
28 
29 
30 
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TABLE 1. DAll.Y ACTIVIri LOO OF MTI FIELD EXPERIMENT 
THANH TUY IIA, SOOTH VIETNAM 

Activity 

1965 Training Dogs 
Training Do.;s 
Training Dogs 
No Work • No Troops 
Ho Work • No Troops 
No Work - No Troops 
No Work • Sunday 
No Work - Ho troops 
No Work • Confucius Day 
Training Dogs 
No Work • Pay Day 

1965 Training Dogs 
No Work • In Saigon 
No Work • Sunday 
Training Dogs 
Training Dogs 
Teat • Phase I 
Test • Phase I 
Teat • Phase I 
Ho Work - In Saigon 
No Work • Sunday 
No Work • In Saigon 
Training Dogs 
Training Dogs 
Training Dogs 
Training Dogs 
No Work • In Saigon 
No Work - Sunday 
Training Dogs 
Training Dogs 
Training Dogs 
Training Dogs 
Training Dogs 
No Work • Benjie has sore 
No Work • Sunday 
No Work • No Interpreter 
Training Dogs 
Training Dogs 
Teat • Repeat Phase I 
No Work • No Troops 
No Work • In Saigon 
No Work - Sunday 
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tABLE 1. (Continued) 

Date Activity 

Nov. 1, 1965 No Work • ARVN Holiday 
2 No Work • ARVN Holiday 
3 No Work • No Troops 
4 No Work • Pay Day 
5 Traicing Dogs 
6 Training Dogs 
7 No Work - Sunday 
8 Test - Repeat Phase I 
9 Test • Repeat Phase I 

10 Training Dogs 
11 No Work • Veterans Day 
12 Training Dogs 
13 No Work - In Saigon 
14 No Work - Sunday 
15 Test • Phase II 
16 Training Dogs 
17 Training Dogs 
18 Training Dogs 
19 Training Dogs 
20 Training Dogs 
21 No Work - Sunday 
22 Test • 2nd Attempt - Phase II 
23 Test - Phase II 
24 Test - Phase II 
25 No Work - No Troops 
26 Test • Phase II 
27 Test - Phase II 
28 No Work • Sunday 
29 Test • Phase II 
30 No Work • Pay Day 

Dec. 1, 1965 No Work • No Troops 
2 Test • Phase II 
3 Test - Phase II 
4 Test - Phase II 
5 No Work - Sunday 
6 Test - Phase II 
7 Test • Phase II 
8 Test - Phase II 
9 Test - Pllase II 

10 Test • Phase II 
11 Test - Phase II 
12 No Work • Sunday 
13 Test • Phase II 
14 Test • Phase II 

i~ Test • Phase II 
MTI Experiment Terminated 

......... 
I 
' 

I 
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FIGURE 5• LINEUP ItENTIFICATIO~ FORMATION AT VC 
VILLAGE TRAINING CCMPOUND 

CONE'f/iit JTIJ!(L 
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When the experiments were resumed in ~he afternoon of November 9, c . l' 

16 of the 19 Vietnamese troops were available, Si.: of the 16 personnel were 

marked l>y placing four drops of a 1:4 squalene suspe.,sion on a gauze patch 

fastened to the right pant cuff of the test subject. One dog made four passes 

in 8 minutes sod gave no response, either true or false positive identifications. 

The sec~nd dog made five passes in 10 minutes and correctly identified five of 

the aix markftd personnel with no false responses, The unsatisfactory performance 

of the first dog during the afternoon sessions was recognized by the handler, who 

remarked that the dog apparently had no interest in that afternoon's activities. 

In spite of the infrequent training sessions that occurred between the 

first, aeennd, and third repetitions of the Phase I field experiments, there was 

a marked improvement in the response of the dogs in the last trials of this Phase 

I experiment (see Appendix C), For the first time, the dogs and handlers appeared 

to have a feeling of confidence in what they were doing, and the dogs paid atten-

tion to their assigned tasks. Since the results of these l~st trials were marked-

ly improved over earlier attempts to assess the dcgs' capabilities, it was decided 

to proceed with persistence studies as described in the Phase II experimental 

plan. 

PHASE II. EXP~~IMENTS IN PERSISTENCE 

The Phase II experimental plan was designed to assess the persistence· 

of both the squalene on local vegetation under the environmental conditions in 

S.-uth Central Vietnam as well as to assess the persistence of squalene on marked 

personnel over a period of time. The experiment protocol is in Appendix A. 

After an interval of five days, during which two training sessions were completed, 
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the Phase II experiments began on November 15. A test plot (Test Plot 1) measuring 

some 20 x 30 meters and covered with a short grass vegetation was sprayed with 

800 cc of 98 percent emulsifiable squalene mixed with 8 liters of water. This 

resulted in a rate of application of about ~ pounds of squalene per acre. In an 

effort to maintain careful control and identity of the test subjects, every 
I 

i : Viet~amese soldier employed during the Phase II experiments was carefully screened 

· 1 at the beginning of the day for his name and serial number in order to assure 

,. 
I 
I, 
:! 
•I 

I 
I' 
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" I 

'I 

I 

I 

l 

positive identification. 

Sixteen Vietnamese soldiers were available for this day's experiments. 
' I 

It was discovered that five of the 16 men had been previously marked with squalene 

and ,had to be eliminated from further experimental procedures. Five substitute 

Vietnamese were made available from the Military Dog Training Center. Initially, 

the :16 unmarked test subjects standing in a single rank were checked by each of 

the;two dogs in a standard lineup identification procedure. Neither dog made a 

fal~e positive alert identification. The nine test subjects designated as men 

to be marked by traversing the course were then marched some 200 meters from the 

identification area to Test Plot l and walked along the long axis (30 meters) 

one• time (Figure 6). Because of the short grass which covered this terrain, most 

of the squalene which was picked up by the personnel would have been confined to 

the~ area of their field boots, with very little coming in contact with even the 

bottom of their trousers. 

Three of the marked men returned to the lineup area and were placed in 

random order with seven control subjects for lineup identification. In the 

subsequent lineup identification, the two dogs correctly identified the marked 

me~ on five out of six possible chances, with no false positive alerts registered 

by:either dog. 

= 
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FIGURE 6. TEST PLOT 1 

Grass and shrub 6 
to 12 inches high. 
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The second group of three marked men, mixed with seven unmarked controls, 

were test subjects to meet the protocol objective C.2.a, a test ot the persistence 

ot squalene on personnel over a period ot time vh~n they did not launder their 
I 

clothes. By this time it vas 1130 hours and the ambient temperature in the sun 

~as 115 F. As ·the first dog began to work by traversing the lineup identification, 

it became obvious that he vas overheating and not paying attention to his assigned 

task. It was therefore necessary to suspend operations tor a time. 

Testing resumed at 1500 bou.ra. It had nov been some 5 hou.rs since the 

marked men had traversed the test plot area. Neither dog gave a true positive 

alert atter having completed four passes of the lineup ot three marked and 

seven unmarked personnel. The last three marked men from the nine who bad been 

marked in the men ning were lined up vi tb seven unmarked controls· and again the 

~ogs attempted to complete an identification. Buddha made tour passes in 5 minutes 

i.nd gave no alerts, either true or false. Benjie vas able to correctly identify 

tvo ot the three marked personnel but also falsely identified one unmarked person. 

The second day, November, 16, vas a cloudy bot day •• at 0930 hours it 

vas 98 F under an overcast sky. It should be noted from reviewing the exper­

imental protocol for the Phase II experiments that many studies included in the 

experiment required the periodic return ot certain marked personnel in order to 

determine persistence on individuals over a time span. Having requested the return 

ot the nine marked men on November 16, we were informed that all nine ot the men 

had been transferred to a new battalion at another location. Therefore, no measure 

ot persistence on individuals could be gained and the experiment had to be started 

again. By this time, it vas also-becoming apparent that increased VietCong activi• 
I . 
ties in the immediate neighborhood of the Military Dog Training Center would Lnpose 

a serious problem in availability cf Vietnamese troops for test subjects. 

• I. 

. I 



........ -. CQNFIBEfJTIAL 
22 

Fifteen new, unmarked Vietnamese troops were prccured to begin again 

the Phase II persistence sr~dies. Three of the men were walked through the test 

plot which h&d been sprayed 24 hours pre\1.ously. They were then placed in random 

order in a line with 12 ~ked personnel. Each of the dogs was able to identify 

only one of the three marked personnel (the same marked man by both dogs). The 

test subjects were reshuffled in a new random order and the dogs again attempted 

identification. Neither dog was able to corre<:tly identity an:;, of the three 

marked personnel from among 12 control personnel. A repeated trial 48 hours 

after squalene had been ~pplied to TeHt Plot l indicated only partial ability 

by the dogs to correctly identify marked personnel. Test Plot l persistence data 

are SUIIIIIIarized in Table 2. Since only one of the two dogs was now working satis• 

factorily, the results were equivocal. However, it was an indication that the 

squalene persisted for as long as 48 hours on this type of terrain at 1 pounds 

per acre. 

During the afternoon of November 17, a second test plot measuring about 

20 x 30 meters was sprayed with squalene at a rate equivalent to l4 pounds per 

acre. This plot also differed from the first test plot in that it contained 

grass, shrubs, and bushes varying from 2 to 5 feet in height. Therefore, there 

waa double the concentration of squalene applied to the test plot as well as a 

higher and denser vegetation (Figure 7). The following morning, November 18, 

13 fresh troops from a different military district were made available as test 

subjects. 

Three men traversed th•! 3Q-meter length of Test Plot 21 which had been 

sprayed saae 18 hours previously 1 and lined up wi tb ten unmarked controls. One 

dog made no alerts during six passes, while the second dog correctly picked out 

all three of the marked men in four pas sea, wi tb no false alerts. The first dog 



Date 

11/15/65· 

11/16/65 

11/17/65 

TABLE 2. PERSISTENCE OF SQUALENE ON VEGETATION - TEST PLOT 1 

Days 
Arter 

Al'I!lication 

o-1 hr 

1 

2 

Squalene applied by hand sprayer on November 15, 1965, 
at a rate or 7 pounds per acre. 

No. of Marked No. of True Alerts 
Test SubJects Controls Buddha Ben~ie 

9 21 2/9(a) 5/9 

3 12 1/3 1/3 

3 9 0/3 2/3 

(a) Indicates 2 or the 9 marked test subjects were correctly identified. 

(b) Indicates 1 or 21 unmarked controls vas incorrectly identified. 

False Alerts 
Buddha BenJie 

None l/2l(b) 

Hone 1/12 

None 1/9 
"' w 
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FIGURE 7. TEST PLOT 2 

Grass, shrubs, and bushes, 
2 to 5 feet high. 
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was then returned for lineup identification and proceeded to correctly identify 

the three marked men in three rapid passes, with no false alerts. The three 

marked men were then reshuffled in random order with the ten unmarked controls 

and the dogs again attempted to identify the marked personnel, One dog correctly 

identified the three marked men in four passes wit~ no false alerts. However, 

the second dog only correctly identified two of the marked men in two passes; 

the handler remarked the d~~ was losing interest because of the heat. Though it 

was only 1030 hours, the ambient temperature in the sun was now in e~ess of 120 F. 

The trial was repeated one more time that morning with the marked personnel in 

a new random order among the ten unmarked control troops. Each dog was able to 

correctly identify all three of the marked personnel, Because of the heat, further 

testing was suspended for the day. 

The following day, 14 test subjects were available; only one of them had 

walked through Test Plot 2 the previous day. One of the remaining men also had 

traversed Test Plot 1 four days previously. One dog attempted four passes for 

identification but simply was not in a working mood. Tbe second dog correctly iden-

tified the man traversing Test Plot 2 the previous day but did not identify the 

man traversing Test Plot 1 four days previo.usly. This was a subtle indication that 

persistence on the individual under conditions of Test Plot 1 may be expected for 

two, days but may not be present as long as four·days. Three of the 12 unmarked 

groups were then marched through Test Plot 2, All three of the marked men were cor-

rec•tly identified by each of the dogs when standing in random order among the remain­
'. 

ing nine unmarked controls. These results indicated there is a good two-day persia-

tence under conditions of terrain and application described for Test Plot 2. Even 

though the ambient temperature was in excess of 120 F, men marked two and four days 

previously were repeated in lineup identification with unmarked controls. Again, 

I" 
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the dogs was able to identity the men who had been marked two days previously but 

vas ur.able to identity the man who had been marked four days previoualy by trav• 

ersing Test Plot 1. The following day, two of the men marked on the previous day 

from Test Plot 2 returned for identification. However the day's work was very 

seriously handicapped because only one of the dogs vas available for identification 

purposes, and he vas working with leas than total efficiency. The single dog was 

able to correctly identity individuals who bad been exposed to Test Plot 2 two 

days previously, as well as to correctly identity two men who had just walked 

through Test Plot 2 three days after its application. Since these troops were 

from a different military district, they nov bad to return to their original site 

of assignment, and once again the persistence trials were abruptly terminated 

before satisfying even a small portion of the total proposed experimental plan. 

A third test plot (Figur~ 8), almost identical with Test Plot 2 va£ sprayed on 

November, 22. All persistence data are s~ized in Tables 3 through 6. 

Beginning on November 22, conditions steadily deteriorated until finally 

the field experiment vas terminated on December 15. During much of this time, 

only one dog was available for the experiments because of injury to the handler 

of the second dog. Finally, in an attempt to use both dogs a new handler, 

Sgt. Robert Bennett, was assigned to the second dog. Also, there was no consist­

ency to the availability or returning requirement for Vietnamese troops. Increased 

military operations and alerts in the vicinity of the Military Dog Training Center 

due to rising Viet Cong activity precluded Vietnamese troops being available 

aa test subjects during the normal working day. It soon became necessary to go 

out to surrounding bunker positions and actually round up troops on personal 
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FIGURE 8. THREE VIETNAMES~ SOLDIERS WALKING THROUGH TEST 
PLOT 3, VC VILLAGE TRAINING COMPOUND 
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FIGURE 8. THREE VIETNAMESE SOLDIERS WALKING THROUGH TEST 
PLOT 3, VC ·, ILLAGE TRAINI"IG COMPOUND 
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----- . -------- - -- -- - - - -· - TABLE 3· PERSISTENCE OF S(;3JALENE ON VEGETATION •-TEST-PLOT 2- - --------

Squalene applied by hand sprayer on November 17, 1965. 
at a rate of 14 pounds per acre. 

Ill. 
t,.··· 

Days " After No. of Marked No. of True Alerts False Alerts t-

Date Application Test Subjects Controls Buddha Benjie Buddha Benjie : .. 
~ 

11/19/65 2 3 9 3/3(a) 3/3 l/9(b) 1/9 ' 
It'!. 

11/20/65 3 2 6 2/2 
__ (c) 

1/6 
__ (c) .-

-r 
__ (c) 

•:' 

11/23/65 6 3 6 2/3 
__ (c) 

1/6 :'~ 
'• ~~~ -
.. 11/27/65 10 2 3 2/2 2/2 None None 

:"'·I 

~\ 
f· 

11/29/65 12 2 3 2/2 2/2 None None ii. 

12/2/65 15 2 4 2/2 2/2 None None 

12/4/65 17 2 None(d) 2/2 2/2 

12/8/65 21 2 2 1/2 2/2 None None 

12/9/65 22 2 None(d) 2/2 2/2 

12/10/65 23 2 None(d) 2/2 2/2 

12/11/65 24 2 None(d) _ _(c) 
2/2 

12/14/65 27 3 3 2/3 3/3 2/3 None 

12/15/65 28 1 None(d) 1/1 1/1 

(a) 3/3 indicates all three of the three marked test subjects were correctly identified. 
~b) 1/9 indicates one of nine control subjects was incorrectly identified. 
c) Dog not working on day shown. 

(d) When controls were unavailable, additional test subjects (those who had walked 
through test plots on previous dates) were used in the lineup. 

·------.----------------------~-- - ~ - - - - - -



TABLE 5. PERSISTEIICE OF S'lJALEliE ON MARKED lliDIVIDUALS - TEST PLOT 2 

No. or Test Subjects Returning 
Test Plot No. or Test Indicated No. or Days No. or Test Subjects 

Age (Days) Subjects After Exposure Correctll Identified ' at El<posure E~osed Dals No. of SubJects Buddha BenJi'" 
l :} 

1 3 1 2 2/2 
__ (a) 

6 1 0/1 
__ (a) 1: 

•• 9 1 1/1 0/1 ; 12 1 1/1 0/1 
13 1 0/1 1/1 
14 1 0/1 0/1 
16 1 1/1 0/1 •• 
17 1 1/1 0/1 t 
16 

... 
;. 1 1/1 0/1 .. 

~~· 

} 20 1 1/1 0/1 J f 24 1 1/1 0/1 • 26 1 1/1 oft 
6 3 2 2 0/2 -- a) 

9 1 0/1 0/1 
10 2 1 1 1/1 1/1 

4 1 0/1 1/1 
5 1 1/1 1/1 
6 1 0/1 1/1 
6 1 1/1 1/1 
9 1 1/1 1/1 

10 1 0/1 1/1 
12 1 1/1 1/1 

12 2 6 1 0/1 0/1 
7 1 0/1 0/1 
9 1 0/1 0/1 

10 1 1/1 0/1 
11 1 0/1 0/1 
13 1 1/1 0/1 
14 1 0/1 0/1 

,....._. --. . 



TABLE 4. PERSISTEIICE OF S~ALEIIE OH VEGETATION - TEST f!:Dr 3 

Squalene applied by hand sprayer on November 22 1 1965, 
at a rate ot 14 poWlda per acre • 

• Days I' 
' Atter Ho. ot Marked Ho. or True Alerts 
~ Date A5!licat1on Teat SubJects Controls Buddha BenJie f 
j 

ll/22/65 o-1 hr 9 14 6/9(a) _(b) ~ 

t 
' ll/23/65 ll 3 9 3/3 _(b) 
• 
~ 

ll/24/65 2 2 2 2/2 
__ (b) 

; ,. 
'" ll/26/65 4 4 2/2 _(b) 2 
~ .. 
:~ 
' 12/6/65 14 2 1 2/2 1/2 

'\ 12/7/65 15 2 l(d) 2/2 2/2 

12/13/65 21 1 Hone(d) 1/1 1/1 

(a) 6/9 indicates 6 or the 9 marked teat subjects were correctly identitied. 

(b) Dot! not 110rl<ing on day shown. 

(c) 1/1 indicates that the one unmarked control present· in tbe lineup was incorrectly 
identitied. 

(d) When controls were Wlavailable, additional teat subjects (those who bad walked 
through test plots on previous dates) were used in the lineup. 

False Alerts 
Buddha BenJie 

None 

Hone 

Hone 

lione 

1/l(c) 1/1 

Hone Hone 

-

1\) 
\0 

-

'* 
•• •• 
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TABLE 5• (Continued) 

No. of Test Subjects Returning 
Teat Plot No. of Teat Indicated No. of Days No. of Teat Subjects 

Age (Days) Subjects After Exposure Correctl~ Identified 
at Exposure Exposed Days No. of SubJects Buddha BenJie 

12 2 15 2 0/2 0/2 
17 2 1 1 0/1 0/1 

2 2 0/2 0/2 
() , 3 1 0/1 0/1 ~ .. 4 2 0/2 0/2 • 

I 6 1 0/1 0/1 
8 1 1/1 0/1 

' 10 1 0/1 0/1 
• 21 2 1 2 0/2 1/2 I 4 1 0/1 0/1 

' 5 1 0/1 0/1 ... .... 
' 6 1 0/1 0/1 . ,. 

22 2 / 1 1 1/1 0/1 '· 
~ 

/ 5 1 0/1 0/1 
24 2/ 2 1 0/1 0/1 .· 
27 A 1 1 1/1 1/1 .. r .. 

(a) Des not working on day shown. 
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TABLE 6. PERSIST!IICE OF SQUALENE ON MARKED INDIVIWALS - TEST PLOT 3 

- -- - -

No. of Teat Subjects Returning 
Test Plot No. ot Test Indicated No. of Days 

Age (Days) Subjects After E~osure 
at Exposure Exposed Da;rs No. of SubJects 

o-1 br 9 1 3 
2 1 
3 1 
4 2 
6 2 
9 1 

10 2 
ll 2 
13 1 
14 3 
15 2 
16 1 
17 1 
21 1 

1 3 1 1 
2 2 
5 2 

10 1 

~~ 1 
1 

15 1 
19 1 
21 1 

2 2 2 2 
4 1 
8 1 
9 1 
ll 1 
12 1 

--- ....-- ·~ r-·· •~·-·· •-. . ~---' ~.-' .. ---- ... !~-· • ~- ... ~~ :---"! ! ·-·-~ :-·· -· . . 

No. ot Test Subjects 
Correct!l Identified 
Buddha BenJle 

1/3 
0/1 
1/1 
0/2 
1/2 
0/1 
1/2 
0/2 
1/1 
2/3 
1/2 
0/1 
1/1 
1/1 
1/1 
1/2 
0/2 
0/1 
1/1 
0/1 
0/1 
1/1 
1/1 
0/2 
0/1 
0/1 
0/1 
0/1 
1/1 

•• (a) 

oft 
-- a) 
0/2 
0/2 
0/1 
1/2 
1/2 
1/1 
1/3 
1/2 
0/1 
0/1 

~~{a) 
..(a) 
0/2 
0/1 
0/1 
0/1 
1/1 
1/1 
1/1 
1/2 
0/1 
0/1 
0/1 
0/1 
0/1 

-• 

:}; 
~ 

.... 

~;. 
~ 

• 
' l 
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TABLE 6. (Continued) 

No. of Test Subjects Returning 
Teat Plot Bo. of Test Indicated Bo. of Days No. of Test Subjects 

Age (Days) Subjects After Exposure Correctll Identified 
· at Exposure Exposed D!ls No. of SubJects Buddha BenJie , 

2 2 13 1 1/1 1/1 I ._. 
18 1 1/1 1/1 

·:'. • 
20 1 1/1 0/1 -; ..... 

4 2 5 1 0/1 0/1 ? ·• 6 1 0/1 0/1 ~ 
' ~ 9 1 1/1 0/1 

14 2 1 1 0/1 0/1 ~ 

1'\ 
3 1 0/1 0/1 ~ 

15 2 1 1 0/1 0/1 ~ 

3 1 0/1 0/1 .. .... -. 
* 5 1 0/1 0/1 .... 

•• 
" 1 1 0/1 0/1 ;, 

~ :t .. 
(a) Dos not 110rking on day shown. 

i 
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initiative. Therefore, many of the data on peraiatence were procured on a hit-
1 

and•miss basis, and are subject to guarded interpretation. On some days, there 

I 1o-ere so few troops available that no men could be assigned as control a; all 

I available men were marked aa test subjects. 

DISCUSSION 

Significant effort was devoted at the outset of this field experiment 

to theldesign of a sound research plan which would give objective data to properly 

answer the questions posed as the objectives of the Vietnam field experiment. 

I However, it became apparent very early in the experimental phase of this research 

I program that close adherence to the research protocols tor the field experiments 
I 

would 

1

not be possible; it w&S necessary to make do with what was available· Every I 

effort was made, however, to secure enough objective info~tion to make possible 

' a valid judgment of the feasibility or the concept. 
' It should be menti~ned here that Sgt. Robert Bennett, one or the original 

dog trainers at the inception of the Natick experimental program was present during 

I all or the ~ietna.m field trials to render knowledgeable, experienced observations~ 

Sgt. ·Bennett returned to the u. s. and spent trom January 19 throUgh 21, 1966, 

I at the Columbus Laboratories of Battelle in extensive debriefing sessions •. Much 

I credit is due Sgt, Bennett for his contribution to this research program and 
' ' 

report. 
I The first action of the Vietnam experiment was to identify the capabtli­

ties \of the two dogs to be used as the detection device for this marking concept. 

The initial trials of the dogs in the Phase I experiment clearly demonstrated that 
I they: had not been trained for and did not possess a capability for either locating 

I and ,identifying marltecl materiel or for following a trail or track produced by a 
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marked person. Furthermore, their capabili~ in identification of marked personnel 

was at a very low seate of efficiency. Prior to this initial experiment, it was 

conjectured by some that the dogs were capable of locati~g a~ seeking out anything 

and everything which had been marked with even the slightest trace of squalene. 

lhis misconception probably resulted from the misinterpretation of a possibly ambig­

uoua atatemeat ia the Natick report. This statement seemed to iodicate that the 

dogs were capable of tracking any person who had been marked with squalene. 

Detailed review of the report diacloaed, however, that the dogs were ia fact 

trained only for one type of identification mission: the identification of ~ 

wearing military uniforms which had been marked with trace amounts of squalene. 

While the Phase II plan was adequate to demonstrate the objective sought 

~or iD that experimeat, it proved to bP. too complex to be sath~actorily conducted 

under collaborative conditions at a remote site iD a foreign nation. The Vietn~ase 

military unit supporting the experiments by ~ishing troops as teat subjects 

was alao engaged in actual military activities against enemy forces. This was a 

major obstacle to the total effort. A lesson to be learned from this program is 

that it is impossible to conduct an experiment unless the experimental subjects are 

under the direct control or the group conducting the experiment • 

Undoubtedly, the·moat important single factor responsible for the subopti• 

mum results obtained in the experimental program was the very low level of training 

of the two dogs. Only one handler who had had immediate previous experience working 

with the dogs was available at the outset of the program. A second handler was 

asaigr.ed and given only a few weeks to retrain his dog for optimum performance. The 

doga had beea subject to only very limited squalene training prior to their arrival 

in Vietnam, and it had been 20 months or more since the dogs had participated in ex-. 

{ periment.ll sessions. Moreover, they had to remain in kennels without training for six 
i. 

I 
I 

weeks after their arrival 'f.M~Jo::~~~:.dl•:·•qua~- was not available. During 

I 
t 

, ... -·· 



001 Ci lOCI I I IS 'L 

I 

the 87 daya that the field experimentd were under way, only 27 days of training 

and 25 daya of simulated teats or teat conditions occurred •. This means that of 

the 87 d~a available for the experiment, no work at all vas acccmpllahed on 

35 d~a, or 4o percent of the time. Contrast this with the intensive training given 

the doge prior to the Natick experiments in vhich 100 percent efficiency vas 
I 

' 
obtained. The dogs participating in the Natick program were subjected to three 

weeki of intenaive daily training in identification procedures (session& vhich 

lasted; all d~ long every d~). The initial three weeki of intensive training 

were followed by another 18 to 20 weeks of daily intensive training in identi• 

fication and acout•type problema uaing carefully controlled test subjects and 

situations (aee Appendix D). 

AnothPr factor which influenced the test results vas the use of female 

teat subjects. During the first Phase I experiments, groups or female aoldiers 

from the A:rfrt¥ or the Republic of Vietn11111 were used on several occasions as teat 

subjects. The dogs were unable to identity 1110at or these subjects who had been · 
I 

marked with squalene. This is not surprising, aince thia vas the first time the 

dugs ~ been exposed to female teat subjects as part or their working schedule. 

It is quite likely that there ia a different odor relationship between men and 
I 

squalene and vamen and aqualene, regardleu or the ethnic origin or the population 

considered. This doe a not neceuarily mean that the dogs cannot distinguish 

females marked with squalene. Rether, it indicates that since they had not been 

trained for such detection, they did not respond automatically to females marked 

vi th aqu&hne. 

It vas initially planned that the persistence trials would be conducted 

during the latter portion or the rainy aeaaon and repeated during the early 

portion or the dry aeaaon in an effort to determine the influence or rainfall on 
' 
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the persistence of squalene on vegetation. Because of the delays experienced 

during the Phase I experiments, the Phase II persistence studies could not be 

initiated until mid-November, suppos~dly the end of the rainy season. However, 

a review of the meteorological dlo.ta presented in Appendix E shove that while 

November was characteristically a drier month than the previous month of October, 

rainfall approaching the levels of October was experienced in December. Also, a 

review of daily temperature recordings indicates that there waa sane elevation of 

temperature toward the end of the experimental period, but the increase does not 

appear to be significant. 

Another limitation to the experimental program as i'• evolved was the 

restriction of test sites to areas that could be considered secure from Viet Cong 

military activity. This meant that only one type of terrain could be .assessed 

for persistence. The major portion of South Vietnam lying to the south of the 

capital city of Saigon ia rice-paddy terrain, and no persistence studies were 

attempted in rice-paddy areas • . 
In all cases, squalene was applied to test-plot sites with a hand sprayer 

rather than by such means aa airplane or helicopter. This was another limiting 

factor. 

While all of these factors detracted from the ability to conduct a 

complete and detailed field experiment which was designed to generate quantitative 

objective data, the persistent efforts or the personnel assigned to conducting 

the experiment• did allow the gathering of enough information to render acme valid 

Judgment a on the feaaibill ty of the concept of marking and identification of 

Inman personnel w1 th aqualene. 
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CONCWSIONS 

This field experiment waa conceived and pl&nned to demonstrate conclu· 
I 

sively the feasibility of using the squalene marking system in tactical counter• 

insurgency operations under conditions such as exist in Vietnam. Experiment 

protocols, (Appendix A) were written to pro<h:ce data in sutticient quantity as to 

be amenP~le to statistical analysis it desired. However, an examination or the 

tables ot results ot persistence studies, tor example, quickly reveals that only a 
I 

small portion of the planned program was, in fact, completed. For reasons previous· 

ly noted, it was a question of doing each day •~at could be d~ne with the resources 

available. In spite ot the obstacles, it is believed that the following conclusions 

can be interred from the data available and are, within l.iJDits, val:!.d. 

(l) Suitably trained dogs can detect the man-s~ene scent in the 

environment ot Southeast Asia exemplified ~Y th~ Republic ot 

Vietnam. 

(2) These particular dogs were virtually unresponsive to either 

materiel marked w1 th squalene or tu trailJ.ng personnel leaving 

a squalene track. However, there were in:iications that it 

would be reasonably eaay to train dogs specifically tor such 

misaions. 

(3) Under the environmental conditions recorded elsewhere in this 

report, squalene is sutticiently stable to pooraist on vegetation 

in quantities sutticient tor marking purposes tor p~riods ot up to 

three to tour weeks. Experiments could not be ccmpleted to 

determine it this time interval could be reduced or increased 

by varying the rate ot application to the ground cover. 

eerJFI!Ef~ifiAL .. · ... _ .................. . 
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(4) There is an indication that personnel 10arlted in the described 

( r• ;.' 

:t'asllion will continue to carey detectable levels o:t' squalene 

tor pe't'io1a o:t' at least two weeks. This conclusion ia veey 

guarded because of the veey meager supporting data. 

Dogs used in such a detection ccncept muat be maintained in 

a constant st.ate o:t' readinua through continuous and vigorous 

training it the-y are to be reliable; the two dogs in this atudy 

were more e:t':t'ective in the last atagu ot the project, when 

they worked on almost a daily basis. Furthermore, th-e dogs 

must be well conditioned to withstand the rigor• ot working in 

a tropical environment. 

(6) Each dog handler must work co.,atantly with his individual dog 

tor a number o:t' weeks before he = properly interpret the 

respt.nse o:!' his dog to the man-squalene scent. The per:!'orma.nce 

ot the dogs used in this progrlllll vas markedly decreased atter 

several days o:t' inactivity, and when dog handlers were changed 

do.ll'ing Phase I! o:!' the experwnta. 

(7) When using indigenous personnel aa test subjects in tield 

expuiments in a foreign nation, it is essential that auch 

personnel be under the direct control o:t' the group conducting 

the study and that a proficient interpreter be made available 

1Ull. time to the group. rn spite ot prior coordination through 

COIIIII8Dd channels, detailed vri tten and verbal instructions, and 

clcse cooperation with local unit commanders, it vas impoes~ble 

to conduct the preplanned field expert=enta because of insufficient 

numbers of teat and control personnel made available. The 

requirement tor a proficient interpreter cannot be overr~phaaized. 
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llECCMIENDATIONi:' 

Dc:pite the s.cn~>what disappointing results obtained in the recently 

completed Vietnam field experiment, the collcept of using squalene il.s a marking 

agent for personnel, with subsequent detection and identification by trained dogs, 

would still appear to be a valid and uset'u.l concept. Therefore 1 it is recCIIIIIIellded 

that the concept d• velopment should continue. Hopet'u.ll.y, future development 

could profit by el1.minating or minimizing the 'Pitfalls experienc-.d in this study. 

Immediately, the next steps to be taken in· concept development should include: 

(1)' the training of a new group of dogs ·in su:f'ficient number to pro\~de meaningful 
' 

comparative results, and (2) the conduct of tactical problems employing the tactical 

concept. 

The recent field experiments were greatly restricted by having available 

only two dogs and one assigned dog handler to generate all of the expected results. 

On occasion, only one of the two dogs would be available for duty, so that it was 

impossible to gather any.corroborating data. It is recommended that a sizable 

number of doge (at least 12) be trained and available for future studies. The 

il:lportLlce of the training aspects of the program cannot be too heavily stressed. 

Sgt. Bennett baa described in some detail a recCIIIIIIellded training program which is 

reproduced in Appendix F of this report. The Battelle personnel heartily concur 

w1 th tliis progr!llll. Certain points in training should be emphasized. During 

training, dogs should be exposed to both male and female rersonnel as teat subjects. 

There appears to be a scent di:f':f'erence, and the dogs should ·be able to detect 

marked personnel of either sex in some tactical situations. The dogs should be 

conditic~ed to work in the presence of distracting influences such as moving 
I 

vehicles, noisy moving people, guntl.re, other animals, etc. Areas tree of diatrac-

tion are usually difficult to find in a hostile country. A strong dog-dog band.ler 
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association is required if the handler is to correctly interpret the alerting 

nsponae or his dog with a high degree or accur~cy. Dogs shouH be trained to 

accomplish a single task if the optimum level of performance is desired. Squalene• 

detection dogs cou!d be traine~ to identify marked personnel, or to track such 

marked persona, or even to seek out and locate squalene-marked materiel. However, 

u any one dog is trained tor more than one or these tuka, it can be expected 

that his level or proficiency will be diminished in each additional tuk. Finally, 

a constant (daily and day-long) progrem or identification training and physical 

conditioning must be maintained if the dogs are to retain a high level or profi• 

ciency. Dog performance decreases very rapidly after only a rev days or inactivity. 

A number or realistic operational tactics can be rather easily developed 

to teat the results or such a training progrem. A number or them could be eval• 

uated in locations other than active battle sites. This 1a mentioned becau3e or 

tbe practical limitations that can be placed on tield e~~riments conducted 1n 

proximity to guerrilla activities, as was experienced in this stu~. Climate 

ranging trom tropical rain forests to arctic tundra can be tound in the Americas. 

The Hawaiian Islands heve acme intriguing terrain types that bear consideration. 

The tactical situations can beat be envisioned by military personnel who are 

experiencing firsthand tbe problema ot COIN operations, with perhaps aaoe advice 

trom biologists as to wbat experimental conditions would beat constitute a valid 

evaluation. Planners should be guided by remembering that the concept 1a baaed 

on control ot personnel movement. The need tor such a tactical aid vas readily 

demonstrated by the enthusiasm expressed by military personnel while the exper­

iments were under ¥a¥ in Vietnam. 

Studies should be continued to uncover additional marking agents, The 

vulnerability of being lt.itad to a single substance which is so cheap and readily 

available requires no further amplification. 
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APPEliDIXA 

EXPERIMENTAL PLANS FOR 
PHASE I (DOG CAPABILITIES) AND PHASE II (PERSISTENCE) 

NOTE: The contents of this Appendix have been copied 
verbatim from the original doc~J~Dents in the 
interest of legibility. 
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A. (K) PURPOSE: 

A·l 

ADVANCED RESEARCH PROJECTS AGENCY 
RES&AR.CII AND DEVELOPMENT FIELD UNIT 

APO SAN FRANCISCO 96243 

PU.N FOR SQUALENE 
MTI FIELD EXPERIMENT 

(2J-404.0) 

Phase I - Dog Capabilities (U) 

1. To investigate the capabilities of doge to respond to the squalene/ 
ma" scent in the environment of a south central portion of the Republic o.f 
Vietnam. 

2. To investigate the capabilities of dogs to respond to materiel-marked 
with squalene in the environment described in A.l. above 

B. (K) ~: 

1. Definitions. 

a. Response • a ~haracteristic reaction or behavior of the dog to 
the squalene/man or squalene scent. 

b. Mark • to intentionally contaminate a person or object with 
squalene. 

2. Phase I will be conducted in the vicinity of the }!ilitary Dog 
Training Center, Thanh Tuy Ra, Bien Hos province, Republic of Vietnam. 

3. The Phase I experiments will be conducted during a period of about 
two days, and will begin in September 1965. 

4. Participating personnel: 

a. Personnel conducting the Phase I experiments will include: 

Dr. A. C. Peters, Battelle Memorial Inat. 

Mr. w .. H. Allton, Battelle Memorial Inat. (Project Officer). 

Capt. James C. Rowe, ARPA, RDFU•V. 

Lt. Huynh Thach Thuan, CDTC, ARVN. 

SFC R. D. Bennett, TDY to JRAtA. 

S/Sgt R. C. Schmidt, TOY to ARPA, RDFU·V. 

Sgt. C. M. Krotine, TOY to ARPA, RDFU•V. 



L 

b. Test and control subject personnel will include: 

10 male soldiers, 3rd Bn, 52nd In£, lOth Inf Div, ARVN. 

10 female from ARVN Women's Armed Forces Training Center, Saigon. 

e. Two trained German Shepherd dogs, TDY from Ft. Benning, Georgia. 

d. The personnel in B.4.b. above on the second day of experiments 
must be totally different individuals from those of the first day. 

C. (K) OBJECTIVES: 

1. To determine if there is a response to unmarked Vietnamese of both 
sexes, ·because of any characteristic or naturally occurring background body 
aeent. 

I 2. To determine if there is d response to marked Vietnamese personnel 
scattered among unmarked personnel. 

3. To determine if there is a response to marked Vietnamese concealed 
from view by natural terrain features when approached from a distance, and 
if the dog will seek out such Dl&rked personnel. 

· 4. To determine if there is a response to Vietnamese, some of whom 
are marked, when in view but approached from a distance. 

5. To determine if the subject dogs will follow a fresh squalene/man 
trdl or spoor. 

6. To determine if there is a responae to unmarked materiel when 
statically displaye<.. 

' 

7. To determino if there is a responae to statically displayed items 
of 'maleriel, some of which are marked. 

I 8. To determine if thtre is a response and or attempt to locate mat~riel 
concealed behind tarrain features when some of the materiel is marked. 

I 

D. ' (K) EXPERIMENT DESIGN: 

1. He thodo logy 

"· General 

(1) Dogs will work individually. 

2 
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(2) Each dog will perform each experiment. 

(3) Whenever possible, dogs will work downwind from the teat 
personnel or objects. 

(4) Dog handlers will have no prior knowledge of the number 
or location of marked peraonnel or materiel. 

(5) Certain environmental data will be recorded for each day 
of the experimental period (see Annex A). 

(6) All results will be recorded as in Annex A. 

(7) Whenever possible, experiments will be recorded by still 
and motion picture photography. 

(8) Random distributions will be determined from published 
tables of random numbers. 

(9) Personnel will be marked with a gun patch containing about 
10 mg. Squalene unless otherwise noted, 

b. Objective C.l. - 20 unmarked Vietnamese (10 Males and 10 females) 
will be formed into one rank, in random order, at intervals of about 3 meters. 
The entire rank will be checked by each dog and results recorded in Annex A. 
This test will be repeated twice in succession on the second day in an attempt 
to confuse the handlers and dogs. 

c. Objective C.2. - The same personnel will be assembled in a 
similar formation but in a different random order. Six (6) of the 20 person­
nel will be marked at random with about 10 mg squalene on a gun patch pinned 
to the shirt. The entire rank will be checked hy each dog and the results 
recorded in Annex A. This teat will be repeated on the seccnd day using 
entirely different personnel. 

d. Objective c.3. - Three marked personnel will be concealed on the 
perimeter of a clearing at scattered intervals of at least 8 meters and 
behind natural terrain features. From a distance of at least 50 meters from 
the concealed personnel, each dog will be led into the area and advance slowly 
towards the hidden persons. Record results in Annex A. 

e. Objective C.4. - Six (6) unmarked personnel will be located in 
the open along the perimeter of a clearing at intervals of 5 to 8 meters. 
The dogs will be led into the area as in D.l.d. above. Results will be 
recorded in Annex A. After removing the dog from the area, randomly mark 
three (3) of the six (6) persona. Repeat the test and record results in 
Annex A. 

:·;·.·.· .. 3 
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f. Objective C.5. 

On the second day, mark one Vietnamese, boots with approximately 
50 mg of squalene. Have the man trcverse a trail approximately 1 km long. 
The 

1

trail will include roadway, footpaths, grass and woods. The man will 
then hide. Twenty minutes after the man leaves the starting point the dog 
will be taken to the starting ~oint. Record results in Annex A. 

A different man and trail will be uaed for the second dog. 

g. Objective C.6. 

Ten weapons, ten boxes of ammunition, ten items of clothing and 
ten sacks of rice will be assembled in an unmaned static display. Have the 
dog~ check the material, 

h. 
I 

Objective C. 7. 

i Remove the dogs from the area and·mark three of each category 
of material. Have the dogs check the material. Record results in Annex A. 

i. Objective C.S. 

Assemble six bundles of material consisting of four items; one 
item from each category listed under o.l.g. Each item in three of the bundles 
will be marked. Conceal all six bundles in natural terrain feature·s at 
int.ervals of at least eight meters. Bring the dog into the area from approx­
ima,tely 50 meters distance and advance slowly on the concealed material. 
Record results in Annex A. 

2. (K) Limitations and Variables 

a. Accidental contamination of personnel conducting the experiment 
is a limitation, Extensive caution will be exercised in the handling of the 
squalene. Personnel conductl.ng the experiment should only supervise the 
handling of squalene. 

b. Only certain test sttes are reasonably secure from VC activities. 
However, sufficient secured areas are available for test sites and should 
preclude this from being a serious limitation. 

c. The physical condition of the dogs on teat dsys is a variable 
which cannot be ?redicted but will be recorded in Annex A. 

d. Weather conditions are variable, ~annot be predicted accurately, 
but will be recorded in Annex A. 
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3. (K) Support Requirements 

a. Personnel and dogs are listed in B.4.a. and b. Personnel in 
B.4.a. are on Official Orders. Personnel in B.4.b. and d. will be obtained 
by coordination with JG3, RVIIAP. 

b. Non-expendable material. 

(1) Tranaportation is already available. 

(2) Material in o.l.g. above will be obtained from the 3rd Bn, 
52nd Inf, lOth Inf Div through JGS, RVIIAP. 

(3) Tape measure, wet and dry bulb thermQD>ter or sling psych• 
rometer, rain gauge, graduate cylinder (1 pintor SOOcc.), compaos and 16mm 
slide camera will be obtained through local supply channels. 

c. Expenda'ble material. 

(1) Gun patches, safety pins and medicine droppers will be 
procured through local supply channels. 

(2) Seventy gallons of water-emulsifiable squalene have been 
received from CONUS and are on hand. An additional seventy gallons is in 
trans it from CONUS. 

Mr. WAYNE H. ALLTON 
GS•l3E, Battelle Memorial Inst. 
Project Officer 

..... ·--··---·. , ..... 

s 

Dr. ARTIIUR C. PETERS 
GS·l6E, Battelle Memorial Inst. 
Chief Scientist 
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ANNEX A 

DATA SHEET AND OBSERVATIONS 

---------------Time and Date 

A. Weather Data: 

B. 

I 
I 1. ' Temperature, _____ _ 

I 2 •. Wind: Direction~--- velocity ____ _ 

3. Humidity ____ __ 

4. ~ Amount of rain in past 24 hours, ______ _ 

5. 
1 

Ambient conditions during past 24 hour•---------------

6. · Ambient conditions during test p~riocl ______________ _ 

7. Location and description of test s!te•------------------------

Objective c.l. First Day. 

1.: Dog A 

2.' Rand om ORDER of 10 Female in Rank of 20. 
I 

3,4,6,7, 10, 11, 13. 15, 18, 20 

3. 20 1lNIW\KEI) Personnel 

a. No. true neg. reap 

b, No. false positive response 

c. Time elapsed minutes, total paaaes Downwind? 

4.1 Dog B 

5 •• Same random order 

A-1 
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6. 20 unmarked ?ersonnel 

a. No. true negative responses 

b. No. false positive responses 

c. Time elapsed minutes, total . ____ .dovnviad? __ _ 

~····· 
7. Narrative Remarks: 

c. Objective C2, Firat Day 

1. Dog A. _____ _ 

2. Random order of 10 female in Rank of 20 

3, 5, 6, 9, 10, 13, 15, 16, 17, 19 

3. Random order of 6 marked personne 1 

3, 4, 7, 14, 17, 18 (4 male; 2 female) 

4. 6 marked and 14 unmarked personne 1 

a. No. true positive responses. __________ _ 

b, Location of positive responses. ____ __ 

c. No. false positive responses. ________ __ 

d. No. truB negative responses. __________ _ 

e. No. false negat!ve responses ________ __ 

f. Time elapsed. __________ ,.,inutes, total passes, ________ __;dovnvind? ______ _ 

8 • Remark•·-------------------------------------------------------

5. Dog B, ____ _ 

6, Random order as in C2 above 

7. Random order of marked personnel as in C3 above 

B. a. Po. true positive responses. ______________ _ 

b. Lncation of all positive responses. ________ _ 

c. No. false positive. ____________________ _ 

A•2 AIIII!XA 
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' 
1 d, No. true negative, _____ _ 
I 

e. No. false negative, ______ _ 

f. Time elapsed. ______ minutes, total passes. _____ downwind?. __ _ 

g. RaYrka•--------------------------------------------------

D. Objective C3 

1., Sketch of location of concealed personnel: Note wind direction and 
estimated velocity, character of terrain, distances, locations of personnel, 

etc. 

' Dog A 

2. Distance from target at which dog first gave response (if any) ___ __ 

3. Did dog seek out one or more targets?·--------------------

4. Narrative description: downwind?·-------------------

I 
I 

Dog B 

s. Same as D2 

6. Same as D3 

7. Same as D4 
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E. Objective C4 

1. Same as Dl 

Dog A 

2. Same as D2·----------------

3. Same as D3·----------------

4. Narrative Description: DOWDWio:l? ______ _ 

Dog B 

5. Same as D2 

6. Same as D3 

7. Same aa D4 

8. Rao:lom orcler of 3 marked peraoDDel 

C\!5141 ibf!!f ffih':ls 
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~og A'--------

1 9. Same as D2 _______ _ 

10. Same as D3 ______ _ 

11. a. No. of true positive responses 

b. Location of all positive response 

c. No. of false positive 

d. No. of true neg. 

e. No. of false neg. 

f. Time elapsed ______ , downwind?,.... __ 

g. R~rb ________________________ _ 

Dog s. _______ _ 
I 

12. Same as D2 ________ _ 

13. Same as D3 _______ _ 

14. a. No. true positive 

b. Location of all positives 

c. No. false positive 

d. No. true neg. 

e. No. false neg, 

f. Time elapsed min•1tes, doomvilld? 

g. Remarks 

I 

F. qbjective C5 

~og A, ________ _ 

1. Dogs reaction at starting point 
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2. Time elapsed to locate test subject 

3. Narrative remarks. Downwind? _____ _ 

Dog B 

4. Ssme as Fl 

. s. S81!1e a a F2 

6. Same 81 F3 

G. Objective C6 

Dog A 

1. a. No. tru~ neg. responses 

b. No. false positive responses 

c. Time elapsed•------' total passes. ______ , downwind?_ 

d. Remarks·------------------------------

D~ B•------------
2. a. Same as Gla. ______ _ 

3. b. Sa:ue as Glb, ____ _ 

c. Same as ale. _______ _ 

d. same u Gld·-----

H. Objective C7 

1. Random order of 3 marked iteiiiB in each category: 1 - 4, S, 10 
2 - 7. 8, 10 
3 - S, 6, 10 
4 - 2, 5, 9 

D~A~----------

2. a. No. of true positive responses in category 1. ___ , 2, ___ , 3. ___ , 

4. ___ _ 

b. No. of falae positive reap.,DIO!S in category 1, ___ , 2, ___ , 3. __ _ 

4. ___ _ 
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c. No. of true negative responses in category 1 , 2. __ _ 

3 '4. ___ _ 

I d. No of false negative responses in category 1. ____ , 2. __ _ 

I 
I 

3. ___ , 4. ___ _ 

13. Time elapsed, _____ , downwind? ___ _ 

4. 
I 

R~rks•----------------------------------

' 
Dog js, ______ _ 

. 5. a. Same as H2a, ______ _ 

I b. Same as H2b. ______ _ 

' 

I 
c. Same as H2c. ______ _ 

I 
d. Same as H2d, ______ _ 

16. Time elapsed. _____ , downwind? _____ _ 

' ]7. R~ru ________________________ __ 

' I. Objective CS 
I 

' 1. Random order of 3 marked bundles (3 of 6) 1, 4, S 
' 

2. I Sketch of location of concealed, Note wind directiQn and velocity, 

I character of terrain, distances, location of coacealed bundles and 

: phtoa. ( oic) 

I 

Dog A•-------
3. Distance from target at which dog first gave response. _____ _ 

4. Did dog seek out one or more targets? 

i , S. Ofd dog appear confused 1 
I 

6, Narrative description; Downwind? _____ _ 
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Dog Bo ______ _ 

7. Same as I3. _____ _ 

8. Same as I4. _____ _ 

9. Same as IS. _____ _ 

10. Same as I6. _____ _ 
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A. (K) Purpose: 
' 

A•l4 

PLAN FOR SQUALENE MTJ 

FIELD EXPERIMENT 
(2J-404.0) 

Phase II • Persistence (U) 

1. To investigate by controlled field experiments the persistence of 
squalene ,when applied to selected terrain in the environment of South East 
Asia. I 

2. To investigate by controlled field experiments the persistence of 
squalene :on indigenous personnel in the environment of South East Asia • 

• 

B. (K) Scope: 
I 

1. Definitions , 

a, Response • a characteristic reaction or behavior of the trained 
dog to the squalene/man or squalene scent. 

b. Mark • to intentionally contaminate a person or object with 
squalene\ 

c. Day l • the day on which squalene is applied to a test plot. 

2. Phase II will be conducted in the vicinity of the ARVN Military Dog 
Training Center, Thanh Tuy Ht, Bien Hoe Province, Republic of Vietnam. 

3. Phase II experiments will initially be conducted during the wet 
season, and then repeated during the dry season '>in order to exploit the 
seasonal :weather variations of Vietnam, 

a, The first series of Phase II experiments will commence about 
ll Oc tob'!r 196 5 • 

They will continue for about six weeks, and will be adjusted in 
accordance with cumulative experimental results. 

I 

I 
b. The Phase II experiments will be repeated c011111encing about 22 

November, 1965, and will be similarly adjusted in accc·.dance with experimental 
results.; 
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4. Participating personnel: 

a. The preparation of the Phase II experimental program and draft• 
ing of the final written report will be directed by Dr. A. c. Peters, 
Battelle Memorial Institute. 

b. Personnel conducting the Phase II experiments will include: 

(l) Mr. Wayne H. Allton, Jr., Battelle Memorial Institute 
(Project Officer) 

(2) Capt James C. Rowe, ARPA/RDFU•V 

(3) Lt Huynh Thach Thuan, CDTC, ARVN 

(4) SFC R. D. Bennett, TDY to JRAtA 

(5) S/Sgt R. C. Scnmidt, rOY to ARPA/RDFU·V 

(6) Sgt G. M. Krotine, TDY to ARPA/RDFU·V. 

c. Teat and control subjects will be personnel from the 3rd Bn, 
52nd In£, lOth Inf Div, ARVN. It is anticipated that at lean 50 troops 
will be needed for the Phase II experiments. Additional personnel may be 
needed for dog training. 

d. Two (2) trained German Shepherd dogs, TDY from the 26th Scout 
Dog Plt, Fort Benning, r.eorgia are als~ available. 

C. (K) ObJectives: 

1. T~ determine the l~ngth of time a designated area and type of 
foliage oprayed with a ~nown amount of squalene will c~ntinue to mark per· 
aonnel traversing the area. 

a. To study the persistence of squal~ne on vegetation under condi· 
tiona of the naturally occurring wet and dry seasons of South last Asia. 

b. To determine, if circumstances permit, the influence of the 
rate of application of squalene on the persistence of squalene on vegeta· 
tion. 

2. To determine the length of time that personnel will remain marked 
with squalene acquired by walking through a delineated area ~f terrain to 
which a known amount of squalene has been applied. 
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i a. To determine the peroistency of marking of personnel over a 
period of time when clothing and footwear remains unlaundered. 

I 

1 b. To determine the persistency of marking of personnel when the 
test subjects wear the test clothing which is laundered at prescribed time 
intervals. 

I 

, c. To determine the persistency of marking of per•onnel when the 
test subjects change their clothing for unmarked clothing at prescribed 
intervals. 

I 
D. (K)

1 
Methodologx: 

1. I General 

i a. 
I 
i b. 

personnel. 
' I 

Each dog will perform each task individually. 

Whenever possible, dogs will work downwind from experiment 

:c. Identification will be cond~~eted at a site away from the marking 
test plot. Marking will be determined by the registering of positive re~ponses 
by t:he ;trained dogs. 

l. Dog handlers will ha•1e no prior knowledge of the number or loca• 
tio· ~ marked personnel. 

Certain environme~tal data will be recorded for each experiment 
A. 

All experimental results will be recorded on Data Sheets in 

g. Experiments will be recorded by still and motion picture photo· 
graphy.' 

I 

' h. Random distributions will be determined from publi•hed tables of 
random 

1
numbers. 
I 
, i. Test plots will measure about 20 meters wide and 30 meters long. 

All personnel traversing the test plot will parallel the long (30 meter) axis. 

j. Selected test plots will have delineated perimeters, and will 
be inoculated with a measured amount of water-emulsifiable squalene by means 
of a hand sprayer. 

3 
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k, ... ll measures of peraistenc~· and marking will be assessed by re• 
cording the responses of the trained dogs to exposed test subject and un· 
exposed control personnel, 

2. Objective C.l.a. 

a. On Day 1, three teat subjects will traverse d1e un-sprayed teat 
plot and then join seven control subjects for a line·up identification proce· 
dure as described i~ the Phase I protoccl, Results will be recorded. The 
teat plot will then be sprayed with the selected concentration of squalene 
(rate equivalent to seven pounds of squalene per acre), Fifteen or more 
minutes later, the same three (3) test subje~ts will again traverse the test 
plot, and then will be randomly distributed among seven (7) control person· 
nel for a line·up identification procedure. Results will be recorded. 

b. On Day 2, three~ test subjects, previously determined to pro• 
duce no response, ~ill walk through th~ test plot, and will then be taken 
with seven controls to a site for line·up identification. : 'ord results, 

c. The a!>ove procedure will be continued at pPt·~oc!ic intervals of 
about threa days, using new people e"ch day for teat subjects, until such 
time as the d~gs aan no longer make positive identitications. C~ntrol sub• 
ject personnel should be rotated daily in order to pTeclude the possibility 
of individt~.l identification by the dogs or handlers. The dogs sho::ld 
follow a daily training program in order to minimize bias through prior know• 
ledge of known test days. WheneVf.r possible, dogs and handlers will not know 
if a particular identification tri~l is for training or test purposes. 

3, Objective C.l.b, Providing ~~ere is sufficient time, and that auf• 
ficient numbers of ARVN test and contrul subjects c4n be made available, the 
experiment detailed in 0.2. above "'ill i>e repeated, simultaneously employing 
three separate but similar test plots. Each plot will be sprayed ~n Day 1 
with a different amount of squalene, equivalent to rates of 1·2, 6·7, and 
20·22 lbs. of squalene per acre, Daily identification results will be re· 
corded in Annex A. 

~. Objective C.2.a. 

a, On Day 1 of paragraph D.2. above, three separate test subjects 
will walk d1rough the sprayed test plot and then proceed for identification 
with seven controls, They will then be carefully instructed to return for 
identification on designated da7a; that they are to wear thi~ same clothing 
to each identification session; a~ that they are ][l to launder •~is 
particular uniform until specif1cally direc~ed to do ao (at the end of 
this experiment). The same instructi"cu will apply to their footwear, No 
instructions will be given for personal bady hygiene procedures, or res· 
tricting their wearing of this uniform on days othtr than those of identifica· 
tion sessions; because it is unlikPly that a truly repreSE. .. tative "average" 
situation could bd postulated. 

4 



A·l8 

I 

' 1 b. On Days 5 and 10 of D.2. above, three additional ~en will tr4verse 
the ·test plot for marking exposure. Following the identification procedure 
they will be given the same set of instructions outlined in the preceding 
par~graph. These latter test subjects will be tested for perstatency of mark· 
ing•at intervals of 2-3 days. Results will be recorded. 

' I ,5. Objective C.2.b. The same teat personnel used for D.2. (Objective 
C.l.~) will also be used for this objective. Following the first day of test 
plot exposure for marking, the test subjects will be instructed to return on 
specified days at intervals of 2·3 days. They are to alwaya wear the clothing 
and ,footwear worn during the first marking exposure. Further, they will only 

' launder this particular clothing when specified (once between the fifth and 
aaventh days after marking, and once again between the 11th and 13th days 
aft~r marking). Dog identification responses will be recorded. 

I 
6. Objective c.2.c. On the first day of marking trials (Day 1) three 

separate test personnel will walk through the treated test plot and proceed 
to the check point for identification. They will then be instructed to re• 
turn each day for the next five days for identification purpos~s. On !!£h 
day; these three test subjects shall wear fresh unmarked clothing and foot• 
wear which has not been worn previously during that week (there must be six 
uniforms available to each of these men at the beginning of this exper~ent). 
On Day 8, three new test subjects will walk through the test plot and proceed 
for identification. They will follow exactly the same procedure juat des• 
cribed, returning each day in fresh clothing and footwear for identification, 
for :five or six days •. Results will be recorded. 

11. i(K) Limitations and Variables: 

1

1. Accidental cont~ination of personnel and terrain is a probable 
limitation. Preliminary dog training sessions at the ARVN Military Dog 
Training Center have already demonstrated that incidental body contact is 
sufficient to transfer detectable amounts of squalene from marked to un· 
marked personnel. Exeellent cooperation and communications between ARVN and 
American personnel will be required to complete this experimental plan and 
effectively control accidental contamination. The interpretation of results 
will also attempt to account for this factor. 

I 

12. The lack of total direct conversation and control of test and con• 
trol personnel is a limitation. The expo.rimental design is straightforward, 
but requires personnel control and time scheduling for the most satisfactory 
and clearly defined results. Extensive cooperation with all ARVN personnel 
will be used to minimize this limitation. 

3. As noted in the Phase I protocol, there are a limited number of test 
aites available to this experimental program, with a limited range of terrain 
and vegetation types included. Squalene will be applied to the selected 
test. plots by hand sprayer; thus, the quantity of squalene applied can be 
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controlled. However, the uniformity of distribution may be variable, and 
the degree of saturation of the squalene emulsion from the top of the 
foliage to the ground level may not accurately aimilate a distribution 
pattern achieved by airborne spray equipment. 

4. The daily physical condition of the dogs can be a performance 
variable. This cannot be controlled, but any observed deviationa from the 
normal will be noted and recorded. 

5. Tbe daily weather conditione will be a variable which can materially 
influence daily performance and results. Basic weather data, such as tem· 
perature, humidity, wind direction and velocity, and rainfall will be re• 
corded daily. 

F. (U) Support Requirements: 

1. Personnel requirements have already been identified in B.4. above. 

2. Both non-expendable and expendable material requirements have been 
detailed 1n the Phase I protocol, D.3.b and c. 

WAYNE H. ALLTON, JR. 
GS·l3E, Battelle Mem. Inst. 
Project Officer 

ACP 
9/28/65 

.. - -• •c· ···--· ~- . • •···-. •• 
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Dr. AR'mUR C. PETERS 
GS·l6E, Battelle Mem. Inst. 
Chief Scientist 
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ELAPSED DAY OF EXPERIMENT 

1 2 3 4 5 6 7 8 9 - iO- 11- -12 -13--14 --15-.16- n- ta·-- 19- Total .. en/objective ____ _ 

C.I.a. 

c.t.b. 

C.2.a. 
(No launder) 

: . ~ C.2.b. 
~ (Same personne 1~ 

as in C.i.a. : ~ 

3 3 

3 * 
3 

3 

c.2.c. 1 3 * 7l- ;;)f-}f 
Fresh clothes 1 
dail 

3 3 3 3 

3 
3 

Launder Launder 
3 Launder Launder 

3 Launder 
3 Launder 

3 

DAILY MANPOWER kEQUIREHENTS 

NOTE: Signifies identification session. 

3 

Launder 

Launder 
3 

21 

; 

9 

1 21 (Same men 
as in C.l.a. 

: 
6 

36 Test 
~Control 

50 
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I 
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Annex A 

Weather Obaervationa 

Daily Record of Weather Data 

1. Date aDd time of observations 

2. Temperature 

3. Wiad direction velocity 

4. Relative h1.1111idity '%. 

s. Amount rainfall in past 24 hours 

6. Ambient conditions during past 24 hours 

7. Ambient conditions during day's test period·-----------

8. Location and description of test site•--------------

9. amurks·----------------------------------------------
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Annex A 

Data Sheet 

I 
B. Objective: 

l~ Day ________________________ _ 

2,. Special instructions'-----------------------

31. Random order for 3 marked personnel. _____ ; ------

4 '.. f l l I Concentration ~ squa ene on test plot __________ bs. acre 

5
1

• Dog A'----------------------

a. Ten unmarked personnel 

l) No. true neg., _______ , no. false positive, ______ _ 

2) Time elapsed, _____ min., total passes, _____ ,downwincl? ___ _ 

3) Remarks·--------------------------------------------

61. Dog B•-----------

a. Ten unmarked personnel 

l) No. true neg •. ______ , no. false pos., ______ _ 

2) Time elapsed, ______ min. ,, total passes, _____ ,downwind?, _____ _ 

i 3) Remarks'--------------------------------------------
1 

1.. Dog A•----------------------

a. Three marked and seven control subjects 

l) No. true pos. • no. false poa. 

2) No. true neg. , no. false neg. 

3) Time el,psed min. 1 total paues ,downwind 7 

4) Remarks I 

I 

i ' 
I 
' 
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8. D~ 8~ .................................... .... 

a. 'l'hree marked aad seven control aubjecta 

1) No. true pos. , no. false pos. _______ _ 

2) No. true nea. , no. fabe neg. _______ _ 

3) Time elapaed ____ mio., total paues ............ -• dOVllWiod?. __ _ 

4) R~ru ........................................................................................ _ 

(delete inapplicable aectiollB) 

j 
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APPENDIX B 

DAILY LOO OF PHASE I EXPEliDIElfl' 

L 

' 1 
! i 
i ' 

I . 
I 
! 

l 
i I 
i t 
' ' .. I j . 

j 

l 
1 I 
! 
I I ! 
~ I i I 

~ l 
I i 
I 



I 
r 
I 

! 
L 
L 
[ 

( 

~~.-.... 
,. 

~1 

APPEI'l!llX B 

DAILY LOO fJF PHASE I EXPERIMEII'l' 

6 October 1965 . Pbaae I - DsT 1 

0730 Clear aDd II'IU!ey - 1. 36 i.D.chea of rain 1D. l.aat 24 bourll 

o8oO Temp. • 84 "F 

llumid1 t:r • dey - 79 "F 

vet - 77"F 

Wind direction - variable; SW & SE to NW & liE 

~ veloc1t:r - 0 to 2 knots 

10 troops tr01 the 52nd 

9 WAC's :!'ran Saigon 

Location - vest end o:!' VC Village area at ;mrc. Graas cut and lav, 
scrub brusn to 5 :!'t 111gb. 

ObJective c. 1. 

B. 1. Dog A - Buddha 

2. Razldall order - b)' choice, not b)' book o:!' random INIIIbers 

3. a. Bo. true neg. reap. • 18 (out of 19) 

b. Bo. :!'alae positive reap. • 1 alert on male (see remarkll) removed 
:!'ran li.D.eup. 

c. Tillie elapsed • 10 111111. 

Total paases • 4 - dovnv111d 

· 4. Dog B - BenJie 

5. See B2 above 
i 

6. a. Boo true neg. reap. • 17 (out o:!' 19) 

b. Bo. :!'al!'e positive reap. • 2 alerts on malell (11ee remarkll) 
I . , 

c. Time elaplled • 15 111111; total panes • 3 - Clavilv1l1d 
\ 

---·----- .---...- . __ .... - -·· .. ··--·. 
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1. I Remarks : 

The three men that the dogs gave an alert on were interrogated, 

It was f?und that these thr~e had been at MDrC 3 days before as part 

of the t.reining program. 'l".ro had been marked, the third was ;probably 

contaminated, They were removed from the area, lie continued with 1 

i men and 9 IIAC's, 

Objective C. 2. 
I 

c. 1.1 Dog A - Buddha 

2, See B2 above 

I 3., Random order of 6 marked ;personnel 

l, 4, 7, 9, 13, 14 ( 3 male and 3 female) 

4,1 6 marked anJ lO unmarked ;personnel 
I 

! ® FM @ FF @ F ® MMF @® FM 

I a. No. t1~e ;positive resp. • l out of 6 
I 

I 
I 

5., 

6.1 

b, Location of ~ ;positive responses ~ l, ll, l6 

c. No. false positive resp. a 2 

a. No. true neg. resp. ~ 8 

e.· No. false neg. reap. a 5 

f, . Time elapsed - 15 min; total ;passes • 6 downvind 

g. Remarks: It is hot but dog appears to be working ok; easily dis-

tracted by movement 

Dog B - Eenjie 

Random order as in C3 above 

Random order as in c4 above 

a. a. No. true positive reap. • 4 out of 6 
I 
' 

I b. 

I 

I 
I 

Location of ~ positive reap. • l, 3, 4, 5, 11 13 

I 
! .. 



I 

c. :no. falae poaiti-le reap. • 2 

d. No. true negative reap. • 8 

4o No. false ~Sativa reap. • 2 

.• 

f. Time elapsed • 17 mi.D; total paaaea • 1 davnv1Dd 

g. .Remarks: llill4 fairly ate~ (0 to 3 kDota); ver,y hot but dog working 

vall; easily distracted 

ObJective c. 3. 

D. l. 

~Cl1Dic 
•"~,,, """ _. . .,., . ..,.. o:.D=-..::CI:::.....:CI=Do:=.R_,k.,.,ennel~ Ma.1 Do bouse lL_ . 
' ' ' ' ' • 
' ' ' ' ' ' • 
' . 
• 
~ 

' -~ U' 
c' CJ' .. ~ 

' ' ' ' ~ 
' ' • 
~ 
• . . . 
' 

:!\ 

Cut grass 

.x r1'ree 
\m.r1111ce to vc rtllage 

-- -~-- .. --------------. 

I I 
I 
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' 
\ Three marked and three umnarked males vere concealed in brusll 8 to 
I 

1lO t't upvind from the moved lanes. U • umnarlted; M • marked. The dogs 
i 
'proceeded dovn the moved lane as shovn on the sketch. The:y both made 
' 

:one pass up and one pass back onl.;y, 

' Ibg A • Budclha 

2. All responses because of the set-up are from a distance of 8 to 10 t't. 

3· ':Buddha sought out 3 targets: 

,l true positive and 2 false positive, Targets Nos, 3, 6, 7 (see 
I 
'sketch) 

4. ·Remarks: We used males onl;y because ve felt dogs vere uot g1 ving a 
I 

' strong alert on marked females (from Objective C2 above) and did not 
I 
vish to introduce the added variable of sex in this objective, Ibg 

appears to be vorki:lg ok although it is ver;y hot, 
' I 

Ibg B - Benjie 

5 • See ll2 above 

6. Benjie sought out 4 targets 
I 
3 true positive and l false positive, Targets Nos. 3, 5, 6, 8 on sketch 
i 

7. targets Nos. 5 and No. 6 moved before dog gave strong alert ( vhich pre-

cipitated a strong alert), Handler sa;ys he must calJ. it a strong alert, 
' 

however. 

8. Remarks: The first 2 weeks Buddha vorked better, gave a definite strong 
I 

alert and identified marked perBonnel better tban Benj:l.e. Now it is Just 

' the reverse, 

Possible reasons: 

l. Heat streets Budclha more than Benjie 

-
! .. 
J 
I 
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2. Remarks by SFC Bennett: 111 the first da,y ot training Buddha 

and Benjie vcrked veey 'Well.. 'l'he next da,y ot tra1111ae; we 

received the same ABVN troops back, when we were supposed to 

receive new ones. We asked the troops that had been merited the 

da,y before with squalene to tall out. 'l'heD we put the rest ot 

them 1D a lineup. The dogs picked out about 6 more ot them 

that were not supposed to be merked and, through questioDiDg 

them, we :!'OUDd out that they had touched the MD that had 

squalene on the da,y bet ore. Atter pnl J 1 ng these men out ot the 

llDe the dogs vcrked well on the rest ot them. But every da,y 

we would receive some ot the troops back that ve used before. 

We tried to tell the 52Dd ll1tantey that ve could not use the 

same troops, but ve could Dot get cooperlttion trom them. 

Because ot this situation we did Dot lalov wileD to correct the 

dogs on tala•> alerts. Also, we had troul:>le teying to keep tha 

same Utterpreter. They would chaDe;e Utterpretera on us each 

da,y, and saae ot them could Dot lmderetaDd EDgllsh well enough 

to tell the troops vbat we wanted. This vas another reason 

why so maey troops were merited with squalene that should Dot 

have been. We could Dot make the Utterpreter understand that 

the troops had to be kept eeparsted once they were merited with 

squalene. 'l'heretore, I feel that the doge did DOt get proper 

tra1n1ng before going into Phase I ot the testiag. Also, I do 

not believe female perao!!Del should be used when the dogs have 

never been trained on them. 
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ObJ~cti ve c. 4. 

1. · Location was in the open, cut grass area show in the upper-lett CO':'Iler ot 

J sketch (page B-3). IXlgs worked doww1nd (velocity 1 to 5 knots) starting 
I 

1 about 30 yd fran targets. Each made 4 or 5 (a total of 4 or 5) passes 30, 
' 
· 15, 10, and 6 t't from targets. 
I 

' 
1 Used 3 females and 3 males (unmarked) 

· RandaD order - FMFPMol 

' 

! 
L 
I . 
l 
L 

!.' 

f .. 
i 

•• 

I IXlg A - Ben,li~ •• 

: Picked up male No. 5 at 6 tt. Upon questioning, tOWid out this was one ot the ;, 

three marked men we picked up this A.M. He had gone up to the canteen, got 

I drunk, and was playing the clown. Rt. foot success1'ull.y suppressed. Ve pro-
1 

ceeded with 2 males and 3 females. 

IXlg B - Buddha 

Gave 3 false alerts (on the unmarked personnel) 

Targets Nos. 1, 2, 6 

Marked 2 males and 1 female as show: 

Random order - F ® ® F ® 

IXlg A - Benjie 

Gave a strong alert on 2 targets (2 true positive) Boa. 2 and 5 above. No. 2 

at 15 t't and No. 5 at 6 tt. Benjie gave a possible alert on the female (No. 3 

above). stopped but would not g1 ve a strong alert. Bazldler suapects female 

is marked but will not give a definite yes lllUIWer. 

IXlgB•Buddha 

Same randan ord~~ of marked perso~~el, 

i.e., F @® F @ 

.. 

J •• 

,. 
i 
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Bnddh• gave 3 alerts - 2 true positive 

(Nos. 2 and 5 above) both at 30 1't. 

~ :talse positive (No. ~ above) at 6 1't. 

Will nat vork properly, dog keeps headiDg :tor the shade. 

~00 Dogs getting too hot; had to stop vork :tor todq. 

All test personnel. wear a gun patch p!.mled to riglrt b~ouae pocket. 

Marked personae~ received 4 drops o:t a 1:4 squalene-vater emulsion; 

controls received 4 drops o:t water on gun patch. 

7 October ~965 Phase I - Day 2 

0730 Cloudy, overcast 

No rain 1n ast 24 hours 

0830 Temp. • 83• 

llulll1d1ty • dry - 79.5· 

vet - 78.o• 

W1nd direetion - :tairly steady, sOIIth to north 

W1nd velocity - 0 to 3 knots. 

8 (new) WAC' a :!'rom Saigon. 

9 troops :!'rom the 52nd 

All o:t the 52nd troops (except 3) have been 1n tra1n1ng program and mq be 

contaminated with squalene. Sgt. Betmett talked with Sgt. ThuaD and 

exp~ained ve could nat proceed withOIIt new troops. Sgt. Thuan called the 

52nd Batt. 

0945 10 new men :!'rom NhoD Trach d1etr1et. 

These troops have never been near those et the 52nd previously marked with 

squal.ene. 



.... _~.:. ~.- ... -. ....... IIIIIJ~'"'-........ 
' B-8 

ObJective C. l. 

lst test of unmarked personnel 

l. Dog A - BenJie 

' 2. Random order by choice 
' 
I 3. a,; No. true neg resp. ~ 15 (out of 18) 

4. 

No. false positives • 3 

Time elapsed • 13 min; total passes • 4 
' I 

Dog B • Buddha 

See 2 above 
' I 

6. a.: No. true neg, reap. a l2 (out of 18) 
I 
I 

b. : No. false positives • 6 
I 

c. 1 Tin1e elapsed • 25 min; total passes • 7 

7. R~ks: Rando:n order of unmarked personnel 
I 

l 2 3 4 5 6 7 8 9 10 ll l2 13 14 15 16 17 18 
MFFMMMMFM F F M F M F M F M 

Dog A .: Benjie gave 3 alerts (3b above) on Nos, 4, 51 9 
I 

; 
Dog B - Buddha gave 6 alerts (6b above) on Nos. l, 2, 4, 5, 9, 14 

' 

ObJective c. l. 

2nd test of unmarked personnel 
I 

1. Dog A - Benjie 

2. Razldom order by choice 

3. a. ! No. true negative reap. • 13 (out of 18) 
I 

4. 

I b. 1 No. false posit.iw resp. • 5 

c •. Time elapsed " 14 min; total passes • 4 

I 

Dog B - Buddha 

5. See 2 above 
I 

I 

' I . -

.. 

' I 

I 
I 

I 
I 

I 
I 
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6. a. No. true negative reap •• ll. (out o:r l.6) 

b. No. false positive reap •• 7 

c, Time elapsed • 23 min; total passes • 4 

7• Remarks: 

D:l.:r:t'ereat order o:r Wllllal"ked personnel. 

6 ll. 12 l.4 5 2 3 l.6 l.a a 9 l.O 7 l. l.3 l.5 l. 7 4 
M F M MMFF M MFM FMM F F FM 

Dog A - Ben,lie gave 5 alerts (3b above) on !los. 6, ~. 9, l.O, 7 

Dog B- Buddha gave 7 alerts (6b above) on Nos. 6, 12, l.4, 5, 1.6, 91 l 

Sullmary' o:r tvo successive tests o:r Wllllal"ked personnal, Total alerts on: 

Personnel. No. l. 2 4 5 6 7 9 l.O 12 l.4 l.6 
Sex MFMMMMM F M Jol M 

The dogs gave an alert on 9 ot the l.O Wllllal"ked males and 2 ot the a· unmarked 

:females. Total. o:r ll. out o:r lB. 

llo. 5 (male) and No. 9 (male) were alerted on b;y both doga in both tests. 

ObJective c. 2. 

l.. Dog A - Bnddha 

2. RaZidoiD order b;y choice 

3. Random order o:r 7 marked personnel. 

Nos. 5, 6, 7, a, l.O, ll, 12 

4. 7 marked and ll. unmarked personnel. 

Personnel. No. la 2 5 ::.4 ]. 12 ll. a 6 .2 lO l.6 l. 4 7 l.3 l5 l. 7 
Sex M F M M(!) @(!X!)MQ:P ® @M M M F F F 

a. llo. ot troe positive reap, • 2 (out ot 7) 

b. Location o:r all positive reap. • 4, l.O, 12 (number in rank :!'rail lett to 

right) 

c. No. o:r :false positive reap. • l 

... -~-~~~---------·------· -----~ __ ..., ___ .. ··~ ... ~--- ................ , 



5. 

6. 
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d• No. of true negative resp. • 10 
! 
I e; No. of false negative resp. ~ 5 
I 

t ~ Time elapsed = 11 min; total passes • 6 
I g• Remarks: 

Wind velocity ~ 0 to 3 knots. It 'a very hot. 

Dog {Buddha) wants to quit to go to the shade. Dog easily distracted by 

movie-camera noise. 
I 

Dog B - Benjie 

Random order same as above { 4) 

7. Random order same as above { 4) 
I 

8, a; No. true positive reap. = 2 {out of 7) 
I 

b. Location of all positive resp. • Nos. 10,· ll,· ·14; ·151· 17 

I 

c! 
I 

d~ 
' I 

{number in rank from left to right) 

No. of false positive reap. a 3 

No. of true negative reap. • 8 

e; No. of false negative resp. • 5 

f l Time elapsed 14 min; total passes • 4 

g~ 

i 

Remarks: Dog distracted by man located upwind, 60 ft to rear of formati:Jn 

under a tree. Benjie's alert on No, 10 female is the first strong alert 

the handlers say they have had on a female. There seems to be a definite 

sex factor involved. Very hot, had to stop for today. 

8 October 1965 Phase I - D!cy 3 
' I 

0730 Clear, sunny - no rain in last 24 hours 

Temp, • 84" 

I 

l ! 
- I 

I 

I I 

Li 
I 
I 

Lj 
I 

' 
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llum1dity. dry - 8.3.5 

vet - 8l..5 

Wi.cd direction - varia.bl.e 

Wind velocity - 0 to l knot 

B-11 

094o Put l!o drops (""2 cc) ot a 1:4 water emulsion squalene on the battcm ot the 

boots ot 1111 .ARVN soldier at the liW corner ot the VC V1l.l.age training area. 

The soldier VBJ..ked east down the tence line a three-fourths ot the ~ 

(""200 meters) then cut across to tree at entrance. See diagram. 

300 meters ......... _1 
-..------ ---+--------- -- : 

l. ~) ! 
- I 

........ · .. ;./, ,,· ... 

i 
I 
I 

llemboo aback l. 
f. 
r ' ! Do!! B 

·: Buddh• ! ,..,. ________ ,. 

-.:.Do 'a • -l g ""' ________ .. 

, path: I -..-------·11-· ,_, 
X---- .... -----

~ Trail ( aqualene) 
:t 

Dos A - Benjie 

,, 
I 

I 
I 
f 

~i. , ,~ :rrre. I 
~._,., .... 'nf',.,rr:#; .. ,.. ---oy·~-:-.-.-1 ,. . . ... - , .. 

Entrmce to 
VC village 

The trail tor BenJ1e vas through cut gra81 and grass l to 3 tt high down 

fence line; scrub and shrub l to 5 tt high in the middle ot VC Village area. 

Ben,lie tollovecl the track (and fence line) but did nat r.11t ott vbere trail 

did. She tolloved the fence line down to the corner then circled in the 

corner, she Yall coa1'uae4. There VIlli no indication that this dog can track. 

' 

' ... ..;. . ---- ...... __ ·-- .. ~ ... ·~ ... ----· - - ....... -·· . -

. . L. 
I 

! 
' 
I 
i 

~-
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Dog B - .Buddha 

A ditferent ARVN soldier received same amount of squalene (-2 cc of 1:4) 

on his boots (at SW corner). The trail vas through cut grass, path, and 

1 to 5-ft -high ~ss and shrub. 

Buddha walked about 100 meters down the fence line, did not cut off 

where trail did. Be vent back and forth a couple of times. There is 

no indication that Buddha can track. 

Objective c. 6. 
I Four bundJ.es of materiel displayed in a row with 10 yards between in an open 

' .static display. 

1 2 3 

3 hats bd 3 shirts; M2 carbine, 45_, 2. AR~l5; 4 boxes ammunition; 
. ' 

4 

2 ammunition belts. 

Unmarked: 

Dog A ~ Benjie - no response 

' I TilD'! elapsed 5 min; total passes = 4 

Dog B ~ Buddha - no response 

Time elapsed = 5 min; total passes a 3 

' Mlrked 
1

one item in each bUDdle • squalene (4 drops of 1:4) 

ssme open static display. 

Dog A • Benjie - no response 

Time elapsed = 5 min; total passes • 4 

Dog B - Buddha - no response 

Time elapsed " 5 min; t,tal passes • 4 

I. 



l 
I 
I 
I 
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Concealed the marked item fl'Cl!D each bundle behind D&tural terra1n appl'OJdJIIatel.y 

~0 )'ards apart. 

~ 2 3 4 

AR•15 

~ doge vere kd past (v1th1n 6 tt downv1Jid) each concealed item. 

])Og A - Bell,lie 

BaDdl.er states: BenJie picked up a fairly strcmg alert on No. 2 

li'ot.e: SWeaty shirt (out of the 4 items) would contain the most human 

scent. 

Ik)g B • Buddha 

Ho re!lpOD8e; dog vauts to go to the shade; very hot; had to stop vorlr. 

for todq, 

9 October ~965 Phase I-~ 4 

Meeting v1th ())J.onel Baker. ll1s decision vas to allow a 14-day extended 

tre1n1ng program and then we v1ll repeat Ph&se I, ObJectives Cl. and C2. 

UpoD ~ (all ot ua) reCCIIIIIelldations. Jat 

····-----·--·--···· -----. 

I 

I 
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SUMMARY OF RESULTS OF 
PHASE I EXPERIMENT - TRIALS 11 2 1 and 3 
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APPERDIX C 

SUMMARY OF RESULTS OF 
PHASE I EXPERIMENT • TRIALS 1, 2, AND 3 

Trial 1 

October 6, 1965 

Sixteen persona (9 temale and 7 male) in lineup, none marked 

0/0 true positive (0/0 talae negative) 
16/16 true negative (0/16 talse poaitive) 

Buddha: 

!eDJie: 0/0 true positive (0/0 talse negative) 
16/16 true negative (0/16 talae positive) 

Sixteen persons in lineup, six marked (3 temale and 3 male): 

Bnddi": 1/6 true positive (5/6 talae negative) 
8/10 true n_egative .. (2/1Q .talae positive) ... 

BenJie: 4/6 true positive (2/6 talse negative) 
8/10 true negative (2/10 talse positive) 

Eight concealed persons (male only), three marked: 

Buddha: 1/3 true positive 
3/5 true negative 

BenJie: 3/3 true ~oaitive 
4/5 true negative 

(2/3 talae negative) 
(2/5 talae positive) 

(0/3 talse negative) 
(1/5 talae positive) 

J'in persona (3 temale and 2 male) in open, none marked: 

Buddha: 0/0 true positive 
2/5 true negative 

(0/0 talae negative) 
(3/5 talae positive) 

BenJie: 0/0 true positive (0/0 talae negative) 
5/5 true negative (0/5 talae positive) 

J'1 ve persons in open, three mar ted ( 1 temale and 2 male): 

Buddha: 2/3 true politive 
l/2 true negative 

BenJie: 3/3 true poaitive 
2/2 true negative 

(1/3 talae negative) 
(1/2 talae positive) 

(0/3 talse negative) 
(0/2 talae positive) 

I 

! 

' I 
•$ ·• !:• 
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' October 7, 1965 

Eighteen persons (8 female and 10 male) in lineup, none marked: 
I 

BUddha: 0/0 true positive (0/0 false negative) 
: l2/18 true negative (6/18 false positive) 
I Benjie: 

I 
0/0 true positive 
15/18 true negative 

(0/0 false negative) 
(3/18 false positive) 

Eighteen persons in lineup, none marked (report): 
I 

Buddha: 0/0 true positive (0/0 false negative) 
I 11/18 true negative) (7/18 false positive) 
I 

0/0 true positive (0/0 false negative) 
13/18 true negative (5/18 false positive) 

Benjie: 

Eightee~ persons in lineup, seven marked (4 female and 3.male): 
' 

Buddha: 

I Eenjie: 
I 

2/7 true positive (5/7 false negative) 
10/11 true negative (1/11 false positive) 

2/7 true positive 
8/11 true negative 

(5/7 false negative) 
(3/11 false positive) 

Summary~ of Trial 1 results: 

Buddha: 6/19 true positive (13/19 false negative) 
(22/85 false positive) I 63/85 true negative 

Benjie: 
I 

I 

I 
October 28, 1965 

I 
' 

12/19 true positive (7/19 false negative) 
71/85 true negative (14/85 false positive) 

Trial 2 

Eighteen persons (male only) in lineup, none marked: 
I 

Buddha: 0/0 true positive (0/0 false negative) 
j 18/18 true negative (0/18 false positive) 

' Benjie: 0/0 true positive (0/0 false negative) 
18/18 true negative (0/18 false positive) 



! 
f 

I 
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Eighteen persona (male only) in lineup, lix marked: 

Buddha: l/6 true poaitive (5/6 talae negative) 
12/12 true negative (0/12 talae positive) 

Benjie: l/6 true positive (5/6 talae negative) 
12/12 true negative (0/12 false positive) 

J'ourteen persona (male only) in lineup, five marked: 

Buddha: 0/5 true politive 
9/9 true negative 

(5/5 talae negative) 
(0/9 talae positive) 

Benjie: 0/5 true positive 
9/9 true negative 

(5/5 talee negative) 
(0/9 talee positive) 

October 29, 1965 

'l'roops were not· available to COIIIPlete the teet. 

Trial 3 

Bovember 8, 19§5 

Bineteen per a one (male only) in lineup, none marked: 

Benjie: 

0/0 true positive 
19/19 true negative 

0/0 true positive 
19/19 true negative 

(0/0 talae negative) 
(0/19 talle positive) 

(0/0 talae negative) 
( 0/19 talae poai t1 ve) 

lfineteen persona (male only) in lineup, six marked: 

4/6 true poaitive (2/6 talae negative) 
13/13 true negative (0/13 false positive) 

Benjie: 6/6 true positive (0/6 talee negative) 
13/13 true negative (0/13 talae positive) 



November 9, 1965 

Nineteen persons (male only) in lineup, none marked: 

Buddha: 0/0 true positive (0/0 false negative) 
19/19 true negative (0/19 false positive) 

Benjie: 0/0 true positive (0/0 false negative) 
19/19 true negative (0/19 false positive) 

Repeat search of unmarked lineup to contuse handlers. 

Nineteen persona (male only) in lineup, none marked: 

Buddha: 0/0 true positive (0/0 false negative) 
19/19 true negative (0/19 false positive) 

Benjie: 0/0 true positive (0/0 false uegative) 
19/19 true negative (0/19 false positive) 

Again, repeat search of unmarked lineup to cont'o1se handlers. 

Nineteen persona (male only) in lineup, none marked: 

0/0 true positive (0/0 false negative) 
17/19 true negatiye (2/19 false positive) 

Buddha: 

0/0 true positive (0/0 false negative) 
17/19 true negative (2/19 false positive) 

Benjie: 

: Sixteen persons (male only) in lineup, six marked: 

5/6 true positive (1/6 false negative) 
10/10 true negative (0/10 false positive) 

Buddha: 

Benjie: 0/6 true positive (6/6 false negative) 
10/10 true negative (0/10 false positive) 

'Summary of Trial 3 results: 
I 

Buddha: 9/12 true positive (3/12 false negative) 
97/99 true negative (2/99 false positive) 

Benjie: 6/12 true positive (6/12 false negative) 
97/99 true negative (2/99 false positive) 

... 

.. 
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1 This S'lllllllll.ey describes the t;n.1n1ng pzcgxaw employed at Port Jlenning, 

Georgia~ 'beg1nnizlg in Jomoch, 1963, preliminary to the field experiments sub-
' 
' 

sequen~;y conducted at Natick, Massachusetts. This tz'aining program has been 
I 

described b;y .Sgt. Robert D. Bennett, u. s. Am;y; ve are i.Ddebted to Sgt. Bennett 
I 

tor his' efforts in assisting l.n the preparation of this SlmiiiLr;y. It was decided 

to incline this SUIIIII&l";y in the description ot the Vietnam field experiments 

' because• ot the ditterence in responses obtained in the Natick field trials and 
' 

the Vietlllllll field trials. It is believed that the ditterence was due in large 
I 

measure: to the difference in the prior conditioning and training of the· dogs. 
I 
' 
; The. tra1n1ng program conducted at Port Benning, Georgia, consisted ot 

one week ot basic obedience training, one week ot scout1n5 training using both 
I . 

personnel and objects 111Brked with squalene, one veek ot scouting tra1n1Dg with 
I 

partial' nUI!Ibers ot the test subjects and objects marked with squalene, and 18 

weeks ot intensive lineup identification and scouting training using both marked 

' 
and ucmarked test personnel. Onl;y male teat subjects 'WII!Z'e used during this 

train11l8· 

The tive dogs selected in 1963 tor this experimental pzcgxam 11114 pre­

vioual;y; received SCIIIe basic obedience tnt i ni ng. The;y vere 1n1 tiall;y g1 ven one 

veek ot l:lasic obedience tra1n1ng to better acquaint tha with their handlers and 

to imprOve their receptiveness to the subsequent training pzcgxaw (a tvo-veek 

obedience training program would be tar superior in giving the handlers a better 
' 

knowledge of the dog). A couple ot the dogs bit tbeir handlers during the first 

da;y ot training and the handlers asked to be removed trCIII the prosn~~~~. Two more 
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haadl.ers were selected to handle the dogs. These tvo haDdlers had no trouble with 

their dogs because ot their prior experience with handling dogs. These remarks 

are included to earpb&size the importance ot suitable candidates tor the dog-

haadl.er role. When scouting training was begun, three decoy test subJects vere 

placed 1n the tra1n1ng field; one decoy was marked with squalene &114 the two 

1 1ning decoys were Ulllllll.l"ked. The dogs reacted 1n the 88111e manner to both the 

'IIIIIIIIU'ked &114 marked personnel, &114 atter correcting them they did not respond to 

either marked or 'IIIIIIIIU'ked personnel. Training tactics were changed to use ooly 

u.rked personnel aDd IIIILl'kecJ. obJects (boxes, field equip!lent, etc.) untU the dogs 

started reacting strongly to marked material and personnel. 

The next step was to repeat scout1n@: problema using both marked &Dd 

'IIZIIIBrked personnel as decoys. When the dogs shoved any response to alertiag on 

'IIIIIIIIU'ked personnel, the haDdlers voul4 pull the dog ott &Dd keep on patrolling • 

Within a short period ot time the dogs were adequately trained to show no response 

to 'lllllllllrked personnel {except tor one ot the five dogs). Ettorts vere continued 

to train this dog to respoDd to the man-squalene odor, but he shoved no interest 

i 

I ! 
' I .... 

.. 

1n any lr.1Dd ot tra1n1ng. He was Judged to be ot subpar intelligence as 1n41cated ··· 

by very poor pertOllll&llce during even the basic obedience training progra. 

subsequently dlopped traD the experimental program. 

A secoDd dog posed 41tt1cult1es tor ·another reason. TM.s dog was 

He was 

extz emely gun shy &114 could not be depeDded upon to vork uDder distracting in­

tl.uences. For example when working with a haDdler, the dog voul4 begin cravliag 

on the groull4 between the haDdler's legs it he heard a weapon tired at the ritle 

range as tar as one-halt mile away. 

A third dog was the best trained ot the five, However, he had to be 

ellminated traD the program because ot physical impairment (hip dysplasia), 

which voul4 not permit IWII to vork tor a very lo~ period ot time. 

' I • . ! 

l •·· 
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, .. 
Durill8 the scout1.ng train1.cg phase of the program, when dogs responded 

with a:true alert to marked deco)'ll the handler would take his dog in on the decoy 

and give the decoy about a 50-yard cbase as a reward. tor the dog. The next step 
I 

in the · traini"8 progl'lllll consisted or agitation vi th squalene on a rag to intensity 
I 

the dog's alert response. After a couple or days or agita'tion with a rag, squalene 

' 
was pl!i.c~ on a sleeve and the dogs were permitted to bite at the sleeve. One dog 

in the;group und.ergoi"8 train1.cg showed no interest in bit1"8 the sleeve; tn1n1ng 
' 

tor her consisted solely or agitation with the rag and chase or mazked decoys. 
I 
I In order to prevent routine train1"8 procedures and to remove bias by 

the handlers, oceasionally all unmarked deco)'ll we:e employed in scout1"8 tra1n1ng. 

Only o~e dog (Bell,jie) responded with false alerts to unmarked decoy personnel. 

At ti%it, handlers could not figure c .. , vby the~ dogs were not piclt1"8 up alerts 

on dec9ys. They were subseqUBntly int=ed by the instructor tbat 11011e or the 

deco)'ll 'bad been lliarked. Throughout the r.,..1nder or the tra1n1ng program, the 
' . 

handle:rs did not know whether any or the decoys were marked, or vbich or th.a 
I 

deco)'ll were marked. 
' 

The next phase or the tra1n1ng consisted or lineup (identitication) 

train1.cg. Initially, the dogs were not as interested in respondi.ng to lineup 

marked personnel as they bad been in hidden deco)'ll under acout1"8 cond1 tiona • 
. 

It took the dogs much l0"8ff to pick out marked personnel. lfowever after three 

da)'ll oi' intensive tra1n1"8 they were reapondi.ng very well to the lineup train1.cg 

situation, with the exception or the gun-stay dog. In an effort to correct his 

gun shyness, simulated gun tire UBill8 M-80 firecrackers :tired about 300 yards 

away were used, but it only made him worse. 
I 
' I About midway through the 18 weeks or intensive train1"8, it was decil'.ed 
I 

tbat no tra1n1"8 would continue uai"8 marked obJects or equipment, but tbat all 
I 

train1"8 would be devoted to detection or personnel m.rked with squalene. During 

. 68PJI"If5f!IQ I IAL 
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the later phases of this training program, the amount of squalene used to mark 

personnel. was red~ed at a programmed rate. The dogs responded with good accuracy 

untu· the inoculum was down to about 4 drops of 3 percent _qualene. At this level 

they bega.n to be much slower in picking up an alert response. Decoy scouting was 

mixed up with lineup identification sessions. When the inocul\111 was reduced to 

4 drops of 1 percent squalene the dogs began to miss sCIIIII! of the marked personnel, 

so the inoculum was increased to 4 drops of 2 percent squalene and 11as used for 

the next four days of training. The inoculUIIl ~~as then returned to 4 drops of 

1 percent squalene, and the dogs after the refresher training responded with 100 

percent detection performance. Daily trs1n1ng sessions alternated between 

scouting t;ra1n1ng using hidden decoys and lineup identification training; the dogs 

almost always worked better at scouting detection problems. At the ecd of the 21 

weeks' tra1n1ng period, the dogs were respocding with 100 percent accuracy to an 

inocul\111 of 4 drops of 0.001 percent squalene. In s~.~~~~~~ary, the dogs received 

intensive training between Mlt.rch and August, 1963, prior to beg1nn1ng the Natick 

field stuiies. The Natick stuUes occurred between August and December, 1963. 

Two dogs, Buddha and Benjie, were then maintained in a part1a.l state of prepar­

edness at Fort Benning between December, 1963, and August 1965, when they were 

1:nu1SpOrted to Vietnam for the subJect field exper:llllents. 
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TABLE E-1. (Continued) 

Daily Relative Rainfall 
Temperature, ., .. 

Humidity, " Past 24 br, Cloud Cover, 
Date 0900 0900 in. Wind Direction2 and Veloc:it;x: {knots} 

Oct. 25 o.91 --26 lCYT (at 1500) 85 (at 1500) Trace At 1500 hours- clear, vind SW to liE, 
D-2 Ito 

27 86 91 None Clear, wind If to 8, o-2 k. 
28 84 96 None Clear, wind liE to SW, .o-2 I<. 
29 85 91 1-25 Cloudy, wind NW to BE, o-3 1<. 
30 --
31 - --

lfov. 1 -- - -- -2 -
3 - -- .. 
4 - - -- • 
5 82 87 Bone Clear, vind liE to sw, D-3 .... N ·~ 

~ 

6 B4 87 None Clear, wind N to s, 1-4 .)<. ~ ·':: 7 
l 8 81 88 Trace Cloudy, wind W to E, .2-4 1<. < 

9 84 83 0.23 Clear, wind liE to SW, o-1 )<. 

10 84 91 Cloudy, wind If to S at (not measurable) 
'\ ll - --

12 83 96 !lone Clear, wind liE to sw, D-3 )<. 

13 
14 - - --15 93 (at '030) 71 !lone Clear, wind variable, o-1 k. 
16 90 83 Trace Clear, wind NW to SE, o-1 1<. 
17 86 83 !lone Cl<;ar, wind liE to SW, o-2 k. 
18 84 87 !lone Clear, wind liE to SW, o-3 1<. 
19 84 83 !lone Clear, wind liE to SW, o-3 )<. 

20 83 87 None Clear, wind II to s, D-3-k· 
21 - !lone 
22 84 81 !lone Clear, wind liE to SW, o-3 1<. 
23 85 87 o.45 Clear, wind NE to SW, o-2 1<. 

...... . : (" . .. •···~ . . . --·· ....... --
---- -----·-· ------ ... ---------



----~TABLE_E-j.._ WEATHER OBSERVATI<l'IB AT TI!Alrd WY HA, VlET!JAl(, 
BE'l'WEER SEPTD!BER--26 -ARD-DECDIBER l5i -1965\a)-------

Daily Relative Rainfall 

Temperatt.no, or Humidity, ~ Past 24 hr, Cloud Cover, 

Date in. Wind Direction and Velocit 

Sept. 26 2·95 

27 82 87 Trace --

' 
28 87 8o o.41 --
29 78 96 o.45 Cloudy, S to N, 0 to 1 )1:. 

30 
None 

• Oct. 1 -- None -
f 

2 
3 -- -
4 -, 5 82 91 2.28 Clear, variable, 1 .... 'r 

l 
6 84 91 1-36 Clear, IIW to BE, o-2 )1:. .... 

7 83 91 Non!! Cloudy, S to H, o-3 II.. 

8 84 92 None Clear, wind variable, o-1 11.. 

l\ 9 --l 10 -- -
f 11 -- - -

12 81 96 1.36 Cloudy, dead calm 

l~ 
84 91 Hone Clear, wind W to E, o-1 11.. 

79 96 0.23 Cloudy, wind HE to BW, o-1/2 11:. 

15 79 91 Oo57 Clear, wind NE to SW at o-2 11:. 

16 - --17 - - --
18 - - -- - I 
19 8o 91 Wind NE to SW, o-1 11:. 

20 82 87 None Clear, wind BE to SW, l Jr., 
I 
I 

21 82 91 Trace Overcast, wind HE to SW, o-2 11:. 

22 82 91 o.]l! Clear, wind RE to SW at o-3 11.. 

23 ·-· 
24 -- -- l 

lr . ~ ; . ·:;~-... ~ .. :· 
.... · . 

. ·~·"':'~;- ·,~?~~. 
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TABLE E•2. CUMULATIVE RAINFALL (INC:iES) ON SQUALENE TEST PLOTS 
NOVDIBER AND DECEMBER, 1965 

Test Plot No.: 1 2 3 

Squalene Application 
Rate, lb/acre 7 14 14 

Date Sprayed lllovember 15, 1965 November 17, 1965 November 22, 
(Day 1) 

Day 2 Trace None o.45 
3 . 1 I 4 
5 1.02 
6 1.47 
7 0.45 
8 

I 9 
10 1.02 
11 1.47 
12 3·29 
13 

:3.L 14 
15 
16 
17 3·29 
18 I 19 
20 3·86 
21 5·00 
22 
23 
24 
25 
26 
27 5·00 
28 I 
29 5·45 
30 

l. 

1965 
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l 

' 
't 

·, 

~e 

lfov. 24 
25 
26 
27 
28 
29 
30 

Dec. 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 

Daily 
Temperature, 

0900 
87 

90 
81 

84 

-87 
8o 
82 

83 
79 
82 
84 
84 

8o 
85 
81 

op 

________ TABLI!: ~_!· _ (C_on_t~nu_edL _____________________________________ _ 

Relative 
Humidity, " 

0900 
91 

8o 
87 

87 

76 
91 
83 

83 
83 
83 
79 
83 

Rain tall 
Past 24 br, 

in. 

Trace 
None 
0·57 
o.45 
None 
Trace 
None 

None 
1.82 
None 
None 
0·57 
None 
None 
None 
None 
None 

None 
1.14 
None 
o.45 

Cloud Cover, 
Wind Direction, and Velocity (knots) 

Cloudy, wind N to S, o-1 k. 

Clea~, wind NE to SW, 1•3 k· 
Cloudy, wind NW to SE, 1•4 k. 

Clear, wind NE to SW, o-2 k. 

Clear, wind NE to SW, o-3 k· 
Clear, wind NE to SW, o-3 k. 
Clear, wir.d NE to SW, o-3 k· 

Clear, wind E to W, .1-3 k. 
Clear, wind NE to SW, 1-4 k· 
Clear, wind NE to SW, 1-4 k· 
Clear, wind NE to SW, o-1 k· 
Cloudy, wind NE to SW, o-3 k. 
Clear, weather gear lockerl up in 

Pharmacy 

Clear, wind NE to SW, 1•5 k· 
Clear, wind NE to SW, 1•4 k· 
Clear, wind NE to SW, o-1 k· 

(a) Dashes (--) indicate that no measurement was recorded. 

' 
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APPENDIX F 

RECOMMENDED TRAINING PROGRAM FOR DOGS '1'0 BE USED 
IN DETECTION OF PERSONNEL MARKED WlTl! SQUALENE 

Tllis appendix outlines in some detaU a re<:CIIIIIellded training program 

to be used 111 preparing scout dogs to respolld to the man-squalene odor. In large 

measure, it represents the expert op1111on or Sgt. Robert D. Be11Mtt, u. s. Arlq, 

wo bas been actively ene;aged ill military scout-dog programs as a balldler aDd 

trail1er since 1948. ·The authors of: this report acknowledge the assistance aDd 

professional guidance relldered by Sgt. Be1111ett both 111 the conduct or the field 

exper:tments ill Vietzlam and subsequent debriefing sessiollS held at Battelle durtng 

January, 1966. 

'.rhe recommeoded dog·trail11ng progr11111 c011sists or five steps .and covers 

a time interval or 16 weeks, 111C1udillg three weeks or overseas ill·cOUiltry 

reb'esber .tra1:ting. The i'i·.-e steps are these: 

(1) Two veeks or basic obedience trai11111g 

(2) One veek or scouting training against pers01111el marked vitb 
squalene 

(3) Three weeks or ocouting trailling, vith Ol1ly a percentage of: the 
persoru1e1 u:arked vi th squalene (female as vell as male pers01111e1 
should be 111c1uied am011g the test subjects) 

(4) Seven weeks or lilleup, scouting, checkpoint, and crowd tra111ing 
vith both marked and unmarked pers01111e1 

(5) Three veeks of: similar training ill the co1111try 111 wbich the dogs 
are to be used. 

'.rhe 1111tial tvo veeks of: basic obedience tra111ing [Step (1)] should be 

cOllducted ill accordance Vi th the provisi011s or Army Field Hmual 20-20, aod need 

110 tu:rtber clariticati011 ill this report. With reference to the 011e veek or 

1111tial scouting tra111111g 011 pers01111e1 marked With squalene [Step (2) ], the 

".._ ....... , ~ ., .. ~ •.• ·~- ...... ,.,; ..•• """"ttl~ 

I 
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in =ked personnel. When they alert correctly on marked personnel they will 

be given a short chase as a revard. This will be repeated many times until the 

dogs v1ll only alert on marked personnel. Again, marked personnel should not 

always be the 1111111e in41viduals1 SO the dogs vill nat becCIIIe fam1Har with them. 

Because ~ the amount of correction that v1ll have to be given to the dogs during 

this pbase ~ the training, dogs should also receive 1110re agitation aD4 cb.s.o"! to 

maintain or increase their interest in their training program. Beg1nn<ng with 

this phase of the training ~:ogram it is also necessary to adj•lSt the dogs to 

working under conditions of dist.'llcting influences. No special effort should be 

observed to m1n1m1ze such distractions as the pres~nce of people, discharge of 

firearms, presence or movement of other •n'm•Ja, etc. In tact, it would be vise 

to purposely create distracting influences on raDdclll occasions. 

The next phase of the training prog"tlm consists of acme seven weeks of 

identification (lineup) traidng [Step (4)). During this phase, the dogs v1ll be 

trained to detect and respond to mar1.ed personnel mixed vi th 'llllllll!.rked personnel 

in randc:m order, with the personnel being in a single ~. In addition, tba dogs 

should be trained to respond to increasingl;t smaller amoUnts of squalene as tile 

marking material. The a=unt of squalene applied to a test subject sho~ be de-

creased each day, beginning vitb fairly large a~ta (in the order of 4 to 10 ng). 

It can be expected that acme dogs v1ll stop responding to the man-squalene odor 

when the dosage of squalene gets below a certain level. In this case, these dogs 

should be presented vi th the last recognized level for two 1110re days 8.lld then 

continue with the next lover level of squalene. 

During this 11111118 phase, the dogs should be introduced into checkpoint 

training. Teat personnel, 8(1118 of vhc:m are marked with squalene, will be vallted 

through a simulated checkpoint vi'.:h the dog aad handler in a downwind position. 

GO~~FIDE~JTI"L 
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following remarks d&scribe the training situation. Dur3.ng the first week of 
I 

scoutin8 training the dogs will be warkicg with marked personnel only. T!le decoy 
I 

(marked ~person) v1ll be placed about 25 to 30 yards upwind frail the dog. T!le 

dog v1ll be warked dow .. willd frail the decoy, and v1ll approach to Within a distance 
I 

of 8 to ; lO yards. As soon as the dog shCMI any sign of alertillg, the hAndler v1ll 

talk to !the dog and take h1lll in on the m&.rked decoy person. When the dog and 
I 

handler 'get to within 4 to 5 ys:Ns trcm the decoy, the decoy v1ll get up and run, 
' 
I 

with th~ dog and handler in pursuit. T!le chase feature of the program reinforces 

the dog 1vith the man-squalene scent characteristic. This scouting training v1ll 

be repeated as many times as deemed necessary, with occasional intervals of basic 
I 

obedien~e training. Throughout the 16 weeks of intensive training it is ass11Ded 
I 

that the major portion of each day v1ll be ccmsUIIed. in such training as opposed 
I 

to 1 to 12 hours per day. When the dogs begin to react strocgl.y on such short 
I 

patrol exercises, the exercise v1ll be lecgthened.. The decoy v1ll be given a 

I 

rolled-up sack vi th squalene on it to ng1 tate the dog by str1.king at hiJII, later 

the dog: v1ll be given a sleeve with squalene on it to bite when asitated. The 

same personnel should not be used repeatedly as decoys, but should be rotated 

trcm vi'!'hin a larger gr01'P· This is to prevent the possibUity of dogs respondicg 

only to· a specific man ndor. Also, dogs in training who are veak responders and 
I 

do not improve With asitation should be placed in a circle with dogs giving more 

positive responses. An asitator ill the center ot the circle v1ll be marked with 

squalen~ (see Arrrr:f Field Manual 20·20). The more Tigoroua response of the well· 
I 

trained, dogs should reinforce the ~aker dogs and build up their response. 

[ Dl:ricg the next three weeks ot scouting training (Step (3) ), dogs will 

I 
be used. to respond against groupe ot individuals incl\llicg both marked and 

U~D&rked personnel. The dogs v1ll be corrected whenever they show any interest 
I 
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type of tra1n1ng, The balldler v1lJ. bave to watch closely for an alert response 

and try to teach the dog to respond trCIII a abort distance. Occasionally, none 

of the people simulating the crowd should be marked. U the dog always finds 

SCIIIeone who is ma:oked, he may tend to give a false alert when pres01nted with an 

unmarked &'TOup unless trained to do otherwise. Such crowd identitication training 

should be included and mixed daily with lineup identification and checkpoint 

training. On some occasions, civilian ~iu~hing should be worn by test·subjects. 

Test sUbjects in a lineup identitication training session should ~ 

in a single ra.llt at intervals of about 12 to 15 feet; the dogs should always be 

worked on the do-mwind side. SCIIIe of the persollll in the lineup should move (at 

first oal.y unmarked personnel) so as to attempt to distract the dog. U the dog 

responds to an unmarked person because of tbat IIIOVelllent, the dog should be 

corrected. Every effort sbould be made to train the dogs to respond only to 

the squalene-man scent. During lineup 1dentit1cation training, dogs should on 

occasion be presented with lineups in which ao individualaare marked. In addition, 

the handlers sbould not kaow vben marked personnel are present in a lineup and/ or 

who is marked when they are present; this procedure should be used after an 

initial two weeks of lineup identification tra1n1ng, Rather, the illlltructor 

should tell the balldler it the dog bas alerted incorrectly and on-the-spot 

correction should be applied. This routine sbould be used for all sUbsequent 

training. At the c0111plet1on of the above-described 13 weeks of intensive 

training, the balldler sbould be thoroughly tamiliar with his individual dog and 

should be able to interpret the tl'\le alert response of the dog almost without 

exception. 

This 13-week training program v1lJ. be conducted in the Continental 

United States. The following reca~~~~endations apply to a· final three-week training 

I 

\ 
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I 
They will pass the checkpo111t at 111tervals ot 5 to 1 teet. Duri.ag the t1rst few 

: 
days ot ,this trainillg, it can be expected that it will be difficult tor the dog 

handlers' to properly interpret the response ot the1r dogs, until the dog becanes 
I 

accus~ to haviDg people walk by him. The hamler will have to watch his dog 

I 

very caretul.ly to know when the dos has picked out and responded to a marked 

person. i llhen test persoanel are movi.Dg toward the dog, the dog will react 
I 

ditterently than when the test persoanel are standing in a rank, or Just mjl11ng 

I 

about racdanly. Such train111g should be worked into the train1l1g program daily, 

aloDg wi~ lineup identification trainillg. The test subJects should not always 
' 

cane through the checkpoint at fixed intervals in a single tile, but should be 
' 

mixed up' occasionally so that the dog can sanetimes see only one person wlk1ng 

toward him at a time and aometimes a line ot several people goillg through at 
' 

various intervals. It is most important that the dog not beccme accustaned to 
I 

allY set :Pattern or routine. It will also improve the handler's ab:Uity to 

I 
correctly interpret the true alert response fran his dog. Consideration can be 

ginn to [the design and use ot a special muzzle (since the dog will be workillg in 

close contact with persoanel). Havever, it will be most important tllat arq such 

muzzle be designed so that the nose end ot the muzzle is ccmpl.etely open. 

I, Atter one week's training in the use ot lineup identification a!ld 
I 

checkpoint identification procedures, the dos should be 111troducer: into identitica· 

tioa ot :lmividuala amQDg groups ot persoanel. A group ot 10 to 30 test subJects, 

' acme ot whan are marked, should represent or s:lmul.ate a crowd such as ~ be found 

in a market area. Sane ot the test subJects should be taale. Tb•J dog handler 

will have' to exercise e.xtrene caution so that no one is accidentally 't:itten 
I 

during this phase ot the trainillg. A short leash (approldlzBtely 2 teet laag) should 

be used. i The dog will have a tendency to place his nose against personnel in this 

! 
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(C) This report discusses the field experiments developed to determine the 
feasibility of using the squalene marking system in tactical counterinsurgency 
operations under conditions such as exiet in Vietnam, more specifically, the 
feasibility of using dogs to detect terrain and personnel marked with squalene. 
T1e major objectives wer• (1) to investigate under controlled conditions the 
persistence of squalene when applied to selected terrain in the environment of 
Southeast Asia, and (2) to inveatigate under controlled conditions the persist~ 
of squale~e on indigenous personnel in the environment of Southeast Asia. The 
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Agency, Reaeatch and Development Field Unit, Vietnam, in cooperation with the 
Army of the Republic of Vietnam &nd the Vietnamese Combat Development Test CenteL 
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period wbich v1ll be cODducted in t:.e :!'oreign country ill vbich the dog11 and 
I 

handlers 8.re to be used (Step ( 5) 1 , In order to maintain the proficiency ot t!le 
I 

dogs and haDd.lers, the same gl.'OUp instructor should be used, and no cbange ot 
I 

bandlers ~hould be pemitted during the entire tra1n1ng program. In in-country 

trailli:lg Programs, i.ndigenous personnel. should be used as the training test 

subjects,, Probably the most importaz;t requirement is tor 'l thorot~y capable 

interpreter to be assigned to the instructor so that the test subJects can be 

thoroughly briefed on hov they are to conduct themselves during the training 

phases. ~As in the u. s., each dail;y tre1n1ng session should occupy the tull 

normal wOrk day during this three weeks ot in-country training. 
I 
1 Upon ccmpletion ot the refresher. training, llben the dogs go operation&l., 
I 

they should routinely be exposed to retraining tor at least 2 hours each vee.k, 

I 
regardless ot their operational employment. In addition, whenever there is a 

change of haDd.lers, the nev haMler should be given at least six weeks ot dail;y 
' 

tull-time trainiDg with the dog before again attempting operational situations. 

' It ::.a extremely important that the handler be thoroughly familiar with the working 
' \ 
I \ 

respcllSes ot his particularJ.7 assigned dog. Throughout the entire tra1n1ng 
I \ 

p%ogram, the physical titneaa ot both the dog and the haDd.ler should be 
I 

emphasized, ~e dogs particularly must be maintained in top physical cODdition; 

' 
during the process ot responding to a positive alert the dog is stre1n1ng at the 

leash aiu1 beccmes ph;ysicall;y exhausted after onl;r a tev alerts 1t not in sound 

' physical condition. 
. I 
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I 
505 KING AVENUE COLUMBUS. OHIO ~3~01 ·AREA-CODE 614. TELEPHONE Z99·3J51 · CABLt ADDRESS: BAT MIN 

I 

I Advanced Research Projects Agency 
Office of the Secretary of Defense 
Washington, D. c. 20301 

I 
Attention: Project AGILE 

I 
De'!r Sir: 

December 27, 1966 

WbeD ~epuated from IDcl-.a, lwldle 
dill documem u Uoclllllfled, 

! Enclosed are two copies of our Report No. BAT•l71;~0, "(U) The Use of 
a Marking Agent for Identification by Dogs". 

! Any comments or suggestions yau may have in regard to thi• study will 
be

1

most welcome. 
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MARKING 

The classified or limited status of this rapo1t applies 

to eacb pace, unless otllerwise marked. 

Separate pace printouts MUST lae marked accordingly. 

THIS DCCUMEHT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF 
THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE 18, 
U.S.C., SECTIONS 793 AND 794. THE TRANSMISSION OR THE REVELATION OF 
ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY 
LAW. 

NOTICE: When government or other drawings, specifications or other 
data are used for any purpose other than in connection with a defi­
nitely related government procurement operation, 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 implication or otherwise as in any manner licensing 
the holder or any other person or corporation, or conveying any rights 
~r permission to manufacture, use or sell any patented invention that 
may in any way be related thereto. 
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