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ABSTRACT. A progressive learning sequence departing from the traditional
methods of raining dogs results in an olfactory sensitive dog compatible with a
learnsd behavior Lo communicate recognition of a primary vapor. [n essence, the
developed dog with a skilled handler becomes o poriable, maobile biologicul vapor
detector. The innovative procedure researched and practiced at Southwest Re-
search Institute, San Antonio, Texas, emphasizes timely, positive reinforcement of
desired behavior in gualified deps. Tnitial methods seasitizes the dogs olfactory sys-
tem to g practically pure primary odor metered with a nitrogen gas carrier in an
olfactometer, The dog then learns an associative behavior which communicates
recognition or discrimination uf the primary vapor (explosives, nurcotics, cte.). A
seientifically developed dog, properly managed by an educated handler, can aug-
ment any Ew enforcement team and in a practical sense excet most known mechan-
ical or elearronic detecrion devices, The discussicn will feature a research study on
the dog™ Jecognition and ollactory sensitiveness o ethylene plyeol dinitrate, an in-
significant component with respect Lo gquantity in five dyonamite samples. Some rc-
search studies sponsored by the Department of Delense, Drug Enforcement Apen-
¢y, Department of the Interior, Department of Acpricultural and "'ndustrial Com-
panivs will be discussed. Maorcover, o casual overview of new waork furiher expand-
ing the usefoliess of detecton dogs in service to man will be presented,

THESCIENTIFIC DEVELOPMENT OF AN EFFICIENT DETECTOR DOG

A dop developed through the steps of olfactory
sensitivation o o primary odor with concurrent
bebiavioral modification compatible 1 search and
detection provedures s, in doe respect, a vapor
analyeer. The oliaciory dog™s speciality is gualita-
tive pither than quanitative analysis with e o
bility of discrere odor diserimination. The oy
learas i seguence, from positive reinlorcement, o
chain of behavicr thin eventally directs it 1o he-
corine a gualified oltaciory detecion,

Flie st difficole and time comsaming step in
the development ol da olactory dog is o limiting

the negative indluence of envicomae ool distrae-
Fewan, [hstractions disrupt ils concentration
may evoke undosired bebavior, 1Disteactions are
wowanied stinneds, They oy e eifier andin,
vistitl, obfactory, st or st Fhe dis
Pt ienes el e the sosd disouptive foea practival
seirch sl detection exercise, especially inoa par-
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tistlly trained dog, are audio, visual, and olfaction.
Olfaciory distractions are insignificant when the
dog becomes accustomed 1o rrainine, Audio and
visual distractions, other than the obvions, may he
very subtle signals Trome the person working the
dog. For example, cues from the handler may be
intentional or unintentionzsl, They may be obvions
ar inapparent. Cues (rom the handler con conse
false responses, excitable activity (not o be con-
fuseed with motivation) or excessive arfenliveness
to the hareller rather than the sk o hand, The
dhog, Pecise of i close refitionship o nan, s e
tremely suseeptible tosiy cues that mighn emamae
From the reiner oF handler. With respect (o ol fae-
tory sersilivity, the dow, compared o mam, i i
prisvileped animal, Tn peneral, o trained dog b o
sensitiveness on the order of w least ome Tem
Fomrole (1) aoed very probably at g moeh lesae
l.'lllll.'l'|3||!.'|il.ll'|_




Acnetike often made by people i concluding
thant ahoes are wnpable 1o detger chemacals tha are
chssed s oddorless, This chemical property s in
st e Dorman ol Fcrione and oo does, A dog's
elfactory acuiry can be developed (o pereeive s
discrimamate sodivm chloride, quising,
sanne plastic explosives, ete., all of which may be
regarded s odorless, Myemikey, Pavliov (19581,
Drewn (1973, 1975), Phillips and Dean (19723) I has
breen reported that does may detect * > wabdon dil-
Ferent compounds, wiale humans may detect only
i Pev thowsand; and, ver, it s recopnieed tha the
aman has o owell developed  sense of smell,
Mysmkey, Paviov (1955)

[ dog s classed 2y g free mouth breacher with
e extremely well developed  olfactory system.
Frach nostril communicaies with four passogewiavs
inowhich air circubstes, The nasal seplum is on a
median plane and laterally separates the nasal mis-
e common nasal passapeways lic ar
raieht aneles o the other three, It is the larger of
the sasad passapes; but the middle nasal passage,
amd probably the most significant with respect (o
olfaction, communicates with the cavities of the
cthmuotrubinates which contain most of the ollae-
fory receptors and then continues 1o the nasal
pharyny.,

Fhe olfactory nerve is not a single nerve but o
miass of Fiber bondles which arise from the bipolar
oltactory cells in the nasal cavities. oo morpha
phe ooy nerve s nod a4 nerve as
are the other craunal nerves (exclusive of the opiic
o) but, insteacl, modified tract of the
brain. Each ollaviory receptor is connected 1o is
v pperwe Diber wineh conrses unamerrupied with-
vrl sy st gl O cribriform plate o the ol -
factory bilb which i rlie Porward extension of the
e reveptors do not terme
raate 0 dituse orray bug end sinelv in the glomer-
el ol the olfactory bulb, Wriglha (1982)

The ethanoiurbimares are bony ridpes covered by
oty merabranes and oecupy e posterior half
ok the masal canvities, This is where the Palk of the
oltactory cells are lovared, When the dop smilfs,
sampdes of air are Torced ower the turbinsies, €x-
prowine the Fine ciliain the mesist liver of the mu-
micinbrane. 1 bas been obsery ad ihae o paani-
mee ey wrh Beede ov idenes of saalling can irack o
G0
s indieites ollg-

herodne,
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Jomeracin] semse,
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vereheal hemispheres, o

(AT

vichienk ol i erremnd temprriiin e of
dF
to sttt v masal pliosvos sither than Iy

lsascly retipueratnire ol

thier prarsd rals,
It hns Been deteromaed thar the Cwerman Shep

herd has 2 s 107 alfactory ceceptors and that cach
cell has 125 cili, Thus, the tal ciliary sor e
arcat iv on the order of 7.85 © 7 or several 1ime:
arca of the dog'™s body surels e ceen, I ke oeen
conchaded and recopmized by - factay phasiol-
that one mobecule of @ certai 1 vapor s
el o stimulate a sing ¢ cdfactory cell
Moulton (1976)

Lo appears that cach receptor cele o o s an
mnclependent unit throagh which fepulses are car-
ricd 10 the brain, There are eens theorices on ol-
fuction. OF all the enriessed theorivs, there are
two which ane They are
Ammorre’s chenzicad o eory and Woight's wbranion-
al theory,

Dresprite objer i i e vse of dogs s Cdor de-
weetors, it s Jouk el thar while some deviees
micht be more sensitive than the dog, they caniol
this time, e
soecilic odors as relinbly as the doeg, A recentiy de-
veloped  bioleminesant technique on the West
Coast ek oiting Firelly luciferase oo TNT detee-
or may offer some advantages, providing an air
sampling mechanism can be adapted 1o the lum-
ineseent oelector for Fela ase, Iois c'zimed that
binlumines ces can deicet TNT at 1) ™ M,

The primary objective in using dogs as vapor
siriffers is Lo extend man's capabilitizs beyond the
i of inis own. A well trained search and detec-
ter Teaco includes a skilled handler and a skilled
dog working together. O7ten the dog is faulied be-
catiae o irresponsible handbing and inept training
PEACTices,
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pencially accemable.

in in g pracoeeal senwe,

submitting the dog 10 a sysiematic
=pvestep learning provess, 8 coureful selection
procedare iy necessary. Only about 3% of the
dhowrs examined become candidates Tor abour 500
reurs of troining, The length of time may vary de-
pending upon the primary odor to be detected, ul-
sk 1o be performed, amd work environ-
The bours are not massedd wogether but are
spread out over a 12-menth period, working from
oite 0F more hours per day, The maost difficalt fea-
ture G training o dog is i cearpling its nataeal abal-
ik b oo set oF prediciable behavioral responses
acopuired throuel training, [t bepins with man’s
abifity o shape the dop’s belawvior througis o
learniap segrrence thin direets e dog
et resparned 1o e prineary odor i work-
i CIvironImeI,

The objeetive is toestablishea bosad bewcen the
wircomditioned refloses of the dog oo sen of o
cpured condiviomed relbeses,
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