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Abstract. Experiments were performed with three dogs, Canis familiaris, trained in human scent 
discrimination (American Kennel Club utility obedience test), to evaluate whether the dogs could 
distinguish the scent of their handler from the scent of other humans, irrespective of the body part from 
which the scent had been collected. The dogs were successful at distinguishing scent obtained from the 
hand of their handler from that from the hands of strangers, but could not similarly distinguish their 
handler's scent when it was obtained from the crook of  his arm. These results suggest either that there is no 
such thing as an individual human odour or that dogs trained with standard methods do not spon- 
taneously identify individual odour components of scents taken from different parts of the body. The 
results also call into question the practice of using dogs to identify individuals from scented objects in law 
enforcement, unless the dogs used can be shown to be capable of performing discriminations of the type 
unsuccessfully attempted by the animals in the present study. 

The ability to identify the scent of particular 
individuals is part of the folk wisdom associated 
with canine olfactory abilities. In keeping with this 
belief, domestic dogs, Canis Jctmiliaris, are often 
used in law enforcement to attempt to match pieces 
of physical evidence with presumed criminal perpe- 
trators. Implicit in this practice is the assumption 
that humans have a single 'individual scent', which 
can be identified regardless of the body part from 
which the odour comes. For instance, an indi- 
vidual's shirt presumably would be recognized as 
having the same identifying scent as his handker- 
chief, socks or a utensil touched while eating. Our 
aim was to provide a controlled experimental 
evaluation of this hypothesis about canine 
olfactory ability and individual human odours. 
At the same time we hoped that the study might 
yield insight into the information inherent in 
mammalian scent. 

In the United States, the American Kennel Club 
sanctions competitive dog obedience competition 
in which licensed judges evaluate the abilities of 
trained dogs to perform certain tasks (American 
Kennel Club 1979). In one of these tasks the dog is 
required to select from 10 similar 'scent articles' 
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(five of which are made of leather and five of metal), 
the one leather and one metal article scented from 
the palm of its handler's hand, the other eight 
articles being similarly scented from the palm of  the 
judge's hand. In this test, the articles are placed in a 
group on the ground at least 3 m from the dog and 
handler. The dog is then required to leave the 
handler and go to the articles where it must work 
independently, select the correct article, pick it up 
in its mouth and bring it back to the handler. Dogs 
that successfully perform this and several other 
obedience tests (unrelated to scent discrimination) 
on three different occasions under at least two 
different judges, are awarded the title 'Utility Dog' 
by the American Kennel Club. Such Utility Dogs, 
or those that have been trained to a level of pro- 
ficiency sufficient to qualify in at least the scent 
discrimination section of these tests, thus pro- 
vide excellent subjects on which to test scent 
discrimination abilities. 

Dogs trained to compete in Utility Dog scent 
discrimination tests have usually had a minimum of 
6 months to 1 year of training and practice in this 
testing format, and can be assumed to have never 
been exposed to scent-discrimination decisions 
involving any scent other than that imparted by the 
palm of the hand. Under American Kennel Club 
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regulations the dog can be d!squalified if during the 
obedience competition scent is imparted to the 
article by any other part of the body. 

Using three dogs with this experience, we have 
investigated whether they will identify articles 
scented from a different part of their handler's body 
without further training. If dogs with this training 
use a single odour to identify each individual, they 
should be able to distinguish their owner's scent 
regardless of the body part used to impart the scent. 

M E T H O D S  

Experimental Subjects 
Three dogs (Table I) were tested extensively 

between 1983 and 1987. A less complete series of 
additional experiments was undertaken with one of 
these dogs, BH, in 1989, in an attempt to clarify 
certain aspects of the previous results. 

Training Method 
The training method was loosely based on that of 

Bauman (1986). Each dog was initially trained to 
retrieve standard training dumbbells on command 
without respect to scent. Thereafter, the dog was 
asked to retrieve a dumbbell scented by the hand 
of the handler and placed on a pegboard near an 
identical 'unscented' dumbbell, which was wired to 
the board. The unscented dumbbell was one that 
had been untouched by humans for at least 24 h, 
and had been stored in a tray open to the air 
during that time. When the dogs had learnt that 
the unscented dumbbell could not be retrieved 
(because it was wired to the board) and had there- 
fore become used to retrieving the scented one, the 
unscented dumbbell was unwired. 

When both dumbbells were free to be retrieved, 
dogs retrieving the wrong (i.e. unscented) dumbbell 
were made to repeat the process until the right 
dumbbell was retrieved, at which time to dog was 
praised, and allowed to stop. Dogs retrieving the 
correct dumbbell on their first try were praised and 
not required to repeat the retrieval. 

Gradually, more and more identical dumbbells 
were added to the pegboard, some unscented, some 
scented by the hands of other people. The new 
'scent' objects were always wired down until the 
dogs learned to ignore them, after which they were 
unwired. 

Experimental Protocol 
Testing procedures were based on the design of 

the Utility Dog Scent Discrimination Test for which 

all of the dogs had originally been trained. The scent 
articles used were also the ones customarily used in 
Utility Dog tests. All articles were made in the 
shape of dumbbells consisting of cylindrical barrels 
measuring 10 x 2cm connecting 7.5-cm 2 ends. 
Each article was individually numbered to assure 
identification. During all tests the articles were 
arranged so that the dog's handler could not see the 
numbers and was therefore unaware of which 
article bore his scent while the dog was making a 
choice. 

Scented articles were presented to the dog in 
pairs. The dumbbells were separated from each 
other by about 5 cm, with their barrels parallel and 
in a line perpendicular to the path by which the dog 
approached after being sent by the handler. Articles 
were placed in the centre of a 360-cm 2 board, which 
was placed on the ground 3~, m in front of the dog 
and handler. 

In conducting the test, the dog was first placed in 
a sitting 'heel' position by the handler's left side 
facing away from the board on which the articles 
were to be placed. The experimenter (as distinct 
from the handler) arranged to have the appropriate 
scent imparted to the articles as explained below. 
Then, using 23-cm-long tongs, the experimenter 
placed the articles on the board. 

Left and right positions were assigned at random. 
Neither the dog nor the handler could see the two 
articles being placed on the board. After approxi- 
mately 30s, the dog and handler performed an 
about-turn to face the board, with the dog return- 
ing to the sitting position by the handler's side. 
The dog was then sent forward to the board by a 
command from the handler. No additional com- 
mands or signals were given once the dog began 
moving towards the board. Once at the board, the 
dog selected one of the articles and brought it back 
to the handler. In addition to recording which 
article was selected by the dog, the experimenter 
recorded the sequence and number of times the dog 
sniffed the right and left articles. A sniff was 
recorded when the dog extended its nose to within 
4-5 cm of the central barrel of one of the articles. 
tn the 1989 tests using dog BH, the time elapsing 
between arriving at the board and making the 
choice (i.e. picking up the article in its mouth) was 
also recorded. 

Scent was imparted to the articles by one of two 
methods. Scent designated as 'hand' was imparted 
by having the appropriate person hold the barrel of 
the article in the closed palm of the hand for 30 s. 
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Table I. Dogs used in scent discrimination tests 
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Year of 
Code Breed Sex birth Titles*/training level 

LR Labrador retriever Male 1972 

AST American Staffordshire Male 1975 
terrier~ 

BH Bloodhound Malew 1978 

CD, CDX, UD, TD 

CD, CDX/trained to level of competitive proficiency 
in all UD exercises~ 

CD, CDX/trained to level of competitive proficiency 
in all UD exercises~ 

*CD: Companion Dog; CDX: Companion Dog Excellent; UD: Utility Dog; TD: Tracking Dog. Requirements 
to attain the CD, CDX, UD and TD titles are described in detail by American Kennel Club (1979). Although the TD 
title requires the dog to track human scent under field conditions, only the UD title requires scent discrimination 
performance as described in the text. 

]'Also registered as an American pit bull terrier. 
:~Dog trained to a level of proficiency sufficient to allow it to compete in UD obedience competition although the title 
had not yet actually been obtained. 

w dog was also used in man-trailing work for purposes of law enforcement. However, no scent discrimination 
training had been given other than that related to the UD tests. 

Alternatively, 'elbow' scent was imparted by using 
tongs to position the article in the crease of the 
antecubital space of the subject's forearm (crook 
of the arm). The subject then clamped the article 
tightly against the skin of the antecubital space by 
flexing the forearm and bringing the hand to the 
shoulder and holding this position for 30 s. Both 
hand and elbow scent were obtained from the same 
side of the subject's body. At no time were the ends 
of the dumbbell touched by the subjects, and dogs 
almost always seemed to obtain scent from the 
articles by sniffing directly at the middle of the 
barrel. For controls, 'no scent' was obtained by 
handling the article only with tongs, such that there 
was no contact with any human skin during the 
duration of the experiment. 

Following testing, the barrels of all articles were 
lightly rubbed with the palm of the handler's hand 
in an attempt to decrease any scent differential 
between them. They were then placed in an open 
tray and exposed to air for at least 24 h before being 
used again in tests. General experience in training 
and handling dogs in Utility Dog obedience compe- 
tition has shown that this procedure is adequate to 
ensure that the dog's choice will not be influenced 
by the articles' previous scenting histories. 

All three dogs had been trained and were handled 
in all tests by I.L.B. 'Stranger' scent was imparted 
by any other individual, regardless of sex or degree 
of familarity to the dog. In some cases the ex- 
perimenter imparted the stranger scent, but this 
was done by a third party whenever possible. 

Again, experience in Utility Dog obedience compe- 
tition has shown that the ability of dogs to perform 
scent discrimination tests of this type is not related 
to either the sex or the degree of familiarity of the 
dog with the individual imparting the unfamiliar 
scent. 

Experimental Design 
Each experimental series consisted of 14-34 

replications (usually 20) of given choice pairs, half 
using metal articles and half using leather articles. 
The choice pairs and the rationale behind them 
were as follows. 

(1) Handler's hand versus no human scent. This 
experiment simply ensured that all the subjects had 
intact olfactory senses, and were appropriately 
trained. 

(2) Handler's elbow versus no human scent. This 
experiment verified that the antecubital space 
indeed provided sufficient detectable odours. 

(3) Handler's hand versus stranger's hand. This 
experiment verified that these dogs were capable 
and willing at the time of each test to perform the 
Utility Dog task for which they had been trained. 

(4) Handler's elbow versus stranger's hand. 
This was the most important experiment in the 
evaluation of the individual odour identification 
hypothesis. If the hypothesis holds, the dogs should 
still be able to discriminate between individuals in 
this test. If it does not, they should not. 

(5) Handler's elbow versus handler's hand. In 
this experiment we sought to determine whether 
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there was a body-part specific odour component, 
that the dogs would choose because of their 
training familiarity with the hand. 

(6) Handler's elbow versus stranger's elbow. In 
this experiment we sought to determine whether 
after controlling for the scent stimulus from a 
previously unknown body part, there was still a 
detectable individual odour of the handler. Only 
dog BH was used in this experiment. 

In most of the tests, dogs were presented with one 
replication each of tests (1), (3), (5) and (4) in that 
order in a single day, and this protocol was con- 
tinued until the total number of replicates had been 
performed with each dog. Examining the results of 
these tests suggested the importance of test (2), 
which was then performed four times per day with 
each dog until the requisite number of replicates 
had been completed. In one experimental series, 
BH was given test (6) two to four times per day until 
20 replicates had been completed, and later, the 
same subject was given 18 more replications (two 
per day) of a series consisting of tests (1), (3), (6) and 
(5) in that order. 

Statistical Analysis 

Standard statistical tests assume that obser- 
vations are an unbiased sample of all possible 
observations (e.g. Sokal & Rohlf 1981). That is, 
observations are assumed to be independent. In 
treating each of our repeated samples within an 
animal as an independent observation we assumed, 
that results of trials were not affected by the results 
of previous trials. 

This assumption was examined two ways. First, 
each series was arbitrarily divided into three tem- 
poral categories (early, intermediate and late) of 
approximately equal size and a chi-squared test was 
performed on the 3 • 2 contingency table (Everitt 
1977). If there are 'training' effects observed over 
the time course of the trials, that is, if performance 
level changed significantly, each trial could not be 
treated as an independent entity. Furthermore, 
Wald-Wolfowitz runs tests (Wilkinson 1988) were 
performed on each experimental series to search for 
non-random response patterns even in the absence 
of training effects. 

The replicated single classification goodness-of- 
fit tests that we used were: (1) binomial test, if the 
sample sizes were less than 50; and (2) G-test, if the 
sample size was greater than 50 (Sokal & Rohlf 
1981). For G-tests, results from all subjects were 

Table II. Summary of the experimental results (number of 
choices: first alternative/second alternative) 

Dog 

Experiment LR AST BH 

1. Handler's hand/ 20/0 14/2 20/2 
no human scent 

2. Handler's elbow/ 16/2 --* 16/4 
no human scent 14/2 t 

3. Handler's hand/ 14/6 11/5 29/5 
stranger's hand 16/101" 

4. Handler's elbow/ 14/6 8/6 11/12 
stranger's hand 7/9t 

5. Handler's hand/ 13/7 13/2 17/4 
handler's elbow 

6. Handler's elbow/ --* --* 9/1 
stranger's elbow 10/6t 

*No tests given. 
?Results from 1989. 

pooled (Gp: G for pooled data) if no statistical 
heterogeneity between subjects was detected (G h at 
P < 0.05). For contingency tables, G-test analysis 
was used with Yates' correction for sample sizes 
under 50, and chi-squared analyses were used for 
larger sample sizes. 

Because of the large number of statistical tests 
performed, we used a sequential Bonferroni correc- 
tion for multiple tests (Rice 1989). This correction 
is more powerful than the standard Bonferroni 
technique (Miller 1981), and does not require 
independence of component tests. 

R E S U L T S  

There were no significant differences between dogs' 
scores using metal and leather dumbbells, therefore 
scores were combined across dumbbell types for all 
of the following analyses. Results of all tests are 
summarized in Table II. Furthermore, no training 
effects or non-random dispersion in the data were 
detected (at P<0.05), therefore each trial was 
assumed to be an independent sample within these 
three dogs. 

Ability to Distinguish Hands and Elbows from No 
Human Scent 

Dogs had no difficulty distinguishing the scent of 
their handler's hand from no human scent at all. Of 
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the 58 total trials completed, dogs chose correctly 
54 times (93-1%), which is significantly better than 
random (Gp= 51.294, df= 1, P<0.001).  The most 
successful dog (LR) chose correctly on all 20 
trials, the least successful (AST) was correct on 
87.5% (14/16) of his trials. There was no signifi- 
cant difference between dogs (Gh=3-65, df=2,  
P>0.5).  

Scent from the handler's elbow was also easily 
distinguished from no scent. Only two of our three 
dogs (LR and BH) were used in this test, but they 
successfully identified their handler's elbow scent in 
32 of 38 trials (84.2%), a score statistically indis- 
tinguishable from their success rate with hands 
(G=2.196, df= 1, P>0-5),  and also significantly 
better than random (one-tailed binomial test, 
P<0-001). 

Ability to identify handler's hand 

According to their training, the clogs were 
assumed to be able to distinguish the scent of their 
handler's hand from that of a stranger. The dogs 
were clearly capable of this task, as they chose 
correctly in 75'7% (53/70) of the trials (Gp = 19-431, 
df= 1, P<0.01)  and the dogs were statistically 
indistinguishable (G h = 3.442, dJ-- 2, P > 0'5). 

Ability to distinguish stranger's hand from handler's 
elbow 

Could these same dogs identify their handlers 
when presented with the scent of his elbow com- 
pared with the scent of a stranger's hand as the 
individual odour theory would predict? Overall 
only 57-9% (33/57) of the trials resulted in correct 
identification of handlers' dumbbells, a result not 
statistically different from random (Gp= 1.427, 
df= 1, P>0.5;  Gh= 2"194, dJ'=2, P=0-5).  

Body-part-specific versus individual-specific cues 

If human scent is perceived by dogs as having 
'hand-specific' (or body-part specific) scent com- 
ponents plus 'individual-specific' components, the 
dogs' training regime by teaching them to identify 
handler's-hand-specific scents, may have resulted 
in confusion when hand-specific and individual- 
specific cues were in conflict as they would be in 
the above experiment. To address this possible 
confusion, we uncoupled 'hand'  and 'individual' 
information by analysing choices between handler's 
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hand and handler's elbow, as well as between 
handler's elbow and stranger's elbow. 

When given a choice between the scent of  their 
handler's hand and elbow, the dogs chose their 
handler's hand scent 76-8% (N= 56) of  the time 
(Gp=16.945, df=l,  P<0.01),  suggesting that 
there indeed is a distinctive hand scent that dogs 
had inadvertently been trained to identify. The 
performance of the three dogs was statistically 
indistinguishable (G h = 2.559, df= 2, P > 0.5). 

If there are individual odours as well as body part 
odours, dogs might be expected to be able to choose 
scent of their handler's elbow when compared with 
that of a stranger's elbow. We decided to perform 
these experiments only after the initial results had 
been analysed, and only one dog (BH) was still 
available for the test. One series of tests was run late 
in the first experimental series and a second series 
was run in 1989. In the latter test series, we first 
verified that BH could still correctly identify the 
scent from his handler's hand as opposed to that 
from a stranger's hand (100% correct in 16 trials), 
and still could not choose better than randomly 
between the scents of his handler's elbow and a 
stranger's hand (chose handler's elbow in 43-7% 
of the 16 trials) before conducting the tests of 
handler's elbow scent versus stranger's elbow scent. 
In all of the elbow tests combined (N=26) ,  BH 
chose the scent from his handler's elbow 73,1% of 
the time (one-tailed binomial test, P = 0.08), nearly 
the same response that all dogs showed towards the 
scent of their handlers' hands although because of 
the smaller sample size the result is no longer statis- 
tically significant. However, these results suggest 
that there may be an identifiable individual scent 
in addition to the body-part specific scent, but 
that without special training, the discrimination of 
scents from different individuals will succeed only 
when scents are obtained from the same body part 
of each subject. 

D I S C U S S I O N  

These experiments show clearly that properly 
trained dogs are capable of distinguishing between 
the hand scents of individual humans. They also 
show that even under the best of circumstances, 
individual identification is less than perfect. Our 
most extreme result was that dogs distinguished 
objects with scent from their handler's hand 93% 
of the time from objects with no human scent. 
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Consistent identification of an individual dis- 
appeared, however, when the dogs were asked to 
compare scents from separate parts of the body. 
There are two possible explanations for this result. 
The most obvious is that individual human odours 
are not detectable by dogs. Individual odours for 
specific body parts may exist, but there is no general 
scent that dogs can match with individuals. If  this 
interpretation is correct, the forensic ramifications 
would be enormous. Quite simply, it would mean 
that dogs cannot be used to match humans with 
physical evidence. 

An alternative interpretation is that individual 
human odours exist and are detectable by dogs. 
However, because there are also distinctive body- 
part odours, training methods that rely on 
matching odours from only a single body part are 
inappropriate for matching odours from other 
body parts. Indeed our experiments suggest that 
this may be the case. If so, then alterations in 
training regimes may allow appropriately trained 
canines to detect individual scents regardless of the 
body parts from which the scent was obtained. 

If the dogs were confused by the conflicting 
signals inherent in distinguishing between the scent 
from the handler's elbow and that from a stranger's 
hand, we might expect them to show more inde- 
cision in such tests than in the more straightforward 
case when they had tc~ choose between odours from 
a stranger's hand and their handler's hand. We can 
estimate whether such relative indecision occurred 
by considering the number of times each item was 
sniffed and/or the time required to make a decision. 
Indeed, by this measure, two of the three dogs (LR 
and AST) showed greater indecision when choos- 
ing between the scent from the handler's elbow and 
that from a stranger's hand (one-tailed t =  1.792, 
df= 38, P=0.041 and t =  1-803, df= 28, P=0-041, 
respectively), although the third dog (BH) did not 
(one-tailed t = 0.884, df= 56, P = 0" 154). 

The idea of both individual and regionally 
specific body odours is not new. L6hner (1927) 
demonstrated that human beings can distinguish in 
other humans both regional and individual odours. 
In controlled experiments, he determined that 
humans perceived greater differences between 
regional odours of the same person than individual 
differences between two people. Such results are in 
complete accord with the findings reported here. 

The identification of individuals on the basis of 
information that the dog obtains from scent articles 
is an important component of the use of dogs in 

law-enforcement activities and has been often 
accepted as evidence in court proceedings (Lowe 
1981; Tolhurst & Reed 1984). In some cases, such 
identification has been used as the sole source of 
evidence upon which to argue for the death penalty 
in criminal prosecution for murder (e.g. State of 
Florida versus Eugene Wiley, Jr; Circuit Court of 
the 18th Judicial Circuit, Brevard County). These 
legal aspects of scent article identification represent 
a clear practical application of the results we report 
in this study. In particular, our results suggest that 
such identifications may not be reliable unless the 
articles have been scented from the same part of the 
body from which the dog had been previously 
trained to make discriminations. Particularly open 
to question, for example, would be the use of a piece 
of clothing from the upper part of the body (e.g. 
hat, gloves, shirt) as a reference scent article on the 
basis of which the dog is expected to select a track 
of human scent made by footsteps through the 
environment. Although it may indeed be possible 
to train individual dogs to perform such tasks, the 
results presented here make it clearly incumbent 
upon the individual dog trainer or handler to 
demonstrate that his or her dog can indeed perform 
the required scent identification tasks with an 
acceptable degree of statistical reliability, before 
evidence based on the performance of such a dog 
should be accepted in a court of law. 

Finally, the use of trained animals has been 
somewhat overlooked in the biological community 
as a tool for examining the information content of 
animal signals. We suggest that such animals 
might be used to ask a host of questions, ranging 
from issues in the functional rate of environmental 
signal degradation to the complex details of kin 
recognition. 
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