
Scent, that magical, elusive, intangible thing that eludes our 
every effort to trap, contain or identify it and perplexes us at 
every turn.  What is it?  Where does it come from?  How do our 
dogs utilize it?  

PART ONE 

(This article appeared in the National Police Bloodhound Association 

Book)  Written by:  Lt. Weldon Wood 

  

Many experiments have been conducted by professionals in the scientific 

field and in the working field.  Some of these have merit and are 

easily related to our experience and our work in the field.  Some of 

these have no merit and are easily disproved in our work in the field 

and some of these are such a nature that we can neither prove or 

disprove them in our work in the field.  In the following pages I will 

attempt to explore some of these ideas and perhaps, through your own 

experience, you can draw some conclusions that correlate with the 

conclusions of the experimenters.   

 

It has been known for centuries that dogs are able to follow human 

beings.  In the absence of a "track" the dog is still able to detect 

the presence of a human.  It is generally accepted that humans have a 

scent and that it differs from one individual to another.  How the dog 

is able to detect this and discriminate one from the other is rather 

vague.  It is proposed that scent is a bacterial, cellular, and 

vaporous debris, enshrouding the individual.  Whether sitting, standing 

or moving about the person is encased in his own personal "cloud", 

portions of which are constantly drifting or blowing off.  Some of 

these settle on the ground or surfaces beneath him. 

 

It is generally believed that the human scent is transported to the air 

and then to the ground by the shedding of the tiny "rafts" of dead skin 

cells.  The skin secretes has approximately two billion cells of which 

1/30 are being shed daily.  This works out to about 40,000 cells shed 

by the body each minute.  The "rafts" may contain one or more cells.  

They are cornflake in shape and carry with the bacteria from the skin 

surface.  This raft (characteristic of the individual), carrying the 

bacteria (characteristic of the individual) and catalyzed by body 

secretions (characteristic of the individual), enshrouded by the 

resultant vapor, is undoubtedly very identifiable by its little vapor 

cloud. 

 



As the raft settles to the ground or remains suspended in the air, the 

bacteria begin to work on the skin cells thus creating a vapor that is 

suspended in the air.  This vapor is picked up by the dog's nose, 

reacts with the olfactory nerves and is transmitted to the brain where 

it is interpreted for the dog.  To be active, the bacteria need a food 

source, moisture and warmth.  As long as these are present the bacteria 

will continue to work and the scent will be available. 

It was originally thought that rafts just fell from a person.  Recent 

studies have shown a current of air exists near the skin surface.  It 

begins at the feet, travels up the legs, slows down under the arms, 

eddies under the chin, speeds up following the contours of the face, 

and then takes off like a plume from the top of the head.  Clothing can 

accelerate this effect.  While walking, running or exercising the 

clothing acts as a bellows and forces the air current out around the 

collar, sleeves and legs. 

The body air current is the vehicle that introduces the bacteria laden 

rafts to the environment.  They will then be affected by wind, 

temperature and humidity. 

 

One cannot judge the wind conditions by moistening one's finger and 

holding it in the air.  Often, handlers assess conditions at face level 

which may be five or six feet above the ground.  This can be very 

erroneous.  Air and temperature conditions vary greatly from ground 

level on up.  An experiment conducted in the south of England is rather 

dramatic.  At ground surface the temperature was 112 degrees F, at one 

inch above; it was 94 degrees F, at twelve inches, it was 80 degrees F; 

and at forty inches, the weather was quite mild.  When the sun set, the 

ground temperature was 55 degrees F, while at twelve inches above the 

ground it was 85 degrees F.  These variations in temperature cause a 

large amount of turbulence at ground level.  The hot air rising through 

the cooler layers causes updrafts and that may keep the skin rafts 

airborne for considerable lengths of time.  A cross wind can then carry 

these rafts for long distances.  The heavier rafts will, of course, 

fall closer to the source, while the lighter ones travel further away.  

The closer they approach the ground, the more they are affected by the 

turbulence, grass and other vegetation.  One of the best methods of 

observing wind conditions is to watch smoke that has been generated at 

ground level. 

 

The ground surface and the vegetation are certainly to be taken into 

consideration when we are running a trail.  The temperature and 

humidity will also have a dramatic effect on the scent. 



There are several factors to be kept in mind, such as the cooling and 

heating rate of earth as compared to air.  Air, of course responds more 

rapidly; thus when judging the air currents, one should keep in mind 

which is warmer.  For example, if a handler is doing a wilderness 

search, he will generally find, the wind currents will be traveling up 

to the slopes in the morning.  This occurs as the sun warms the ridges 

before the valleys.  The warming effect of the ridges causes the warm 

air to rise, and updrafts will result.  As the sun starts to lower, the 

ridges become cooler, this cool air will run down the slope.   

Other effects take place in still air.  A thermal layer often occurs in 

the later part of the afternoon in the summertime.  The cooler air 

meets with the warmer air originating from the ground.  The resultant 

turbulence causes a specific layer two to three feet above the ground.  

Rafts, which fall into this layer, will be kept airborne at the height 

of two or three feet for long distances.  The handler will have to 

search in areas with turbulence or stop working until the breezes pick 

up again. 

 

It is important to note at this time that each bacteria laden raft is 

surrounded by a minute vapor cloud, which is continued activity of the 

bacteria using the raft as a nutrient.  Since the raft, with its vapor 

cloud, is still airborne, we have the term "airborne scent". 

 

All of this can have a very significant affect on how our dog trails or 

how we interpret our dog trailing:  How many times, in different 

temperatures and different terrain, have we thought the dog has lost 

the trail?  If we stop and study for a minute we may find that the 

trailing conditions are not right and there is no scent available for 

the dog to follow.  If we wait for a change in the atmospheric 

conditions we may be able to pick up the trail again and continue. 

When a person steps on the ground several things occur.  Vegetation is 

crushed releasing vegetative fluids, plant cells are killed, soil is 

disturbed releasing bacteria which begins decomposition of the killed 

plant cells and the rafts are deposited on the ground and the bacterial 

action continues on the rafts. 

 

The number of plant cells killed in one footstep can be quite large 

(depending on the size of the person's foot and his weight).  The 

vapour released has an intensity different from, and stronger that the 

surroundings and differs from body scent.  The airborne rafts come to 

rest on the ground and are considered part of the ground picture.  The 

surface on which they land influences the continuity of the vapour 

production by the bacteria.  If they fall on very hot sand obviously 



the action will cease shortly thereafter.  Shade areas are more 

compatible to bacterial action than those in direct sunlight.  One only 

has to look at the vegetation and consider the temperature to assess 

the conditions for bacterial enhancement.  If the conditions are within 

the functional limits, the rafts will continue to give off vapour until 

the good source is depleted.The odor of vegetative fluids, produced by 

crushed vegetation, is perceptible almost immediately and dissipates 

rapidly, since it is mostly vaporous.The dead plant cells, being acted 

upon by soil bacteria, release a vapour.  When referring to a growth 

curve, one can expect a lag phase, a growth phase, a stationary phase, 

and a death phase.  Since the process goes through all phases, the 

release of vapours will last a long time.  This in turn would produce a 

comparative higher intensity of vegetative odors over human odors. 

 

The vapour-enshrouded rafts, falling to the ground, continue to release 

vapours due to the bacterial action.  However, it does not go through 

all the lag phase when it reaches the ground as the process was already 

underway when it left the body.  As a consequence, the duration of 

vapour release will be shorter as compared to the vegetative odors.  

Furthermore, the number of human cells that serve, as nutrients are far 

fewer as compared to the number of dead plant cells.  Thus we have a 

shorter lower level process. 

 

In the ground picture we have the combination of two vapours, human and 

vegetation.  The resultant vapour of human bacteria and rafts is 

humanoid and individualistic.  The resultant vapour of the soil 

bacteria and plant cells is vegetative and individualistic only to the 

type of vegetation.  The crushed vegetation vapour will persist longer 

and be of greater intensity than the human vapours - Unless there is 

humanoid remnant; the dog is only able to tell the difference in 

intensity. 

 

In discrimination, we have to look at the total ground picture (the 

vegetative and humanoid odors).  Some rafts will fall close to the 

footsteps but most will be some distance away, depending on wind 

conditions.  This is the humanoid evidence and provides the dog the 

information to discriminate one individual from another. 

The dead plant vapours originate in the area of the footsteps and does 

not provide the dog with any discriminatory evidence.  It only tells 

him that someone has passed over a relatively undisturbed vegetated 

area.  After the raft vapour has diminished and the plant vapour still 

exists, a tracking dog cannot differentiate between footsteps made by a 

human or a wooden wheel. (Austrian experiment).  It is important to 



note that a dog may appear to be following footsteps which are 

associated with a particular person, when in fact he is following the 

dead plant vapour which provides him no information for humanoid 

differentiation.   

This performance is relative to training.  If a dog is trained on 

individual human scent, he will follow the individual humanoid scent 

and disregard the vegetative odor.  I think this is one of the 

fallacies in some of the experiments that have been run and conclusions 

that have been reached wherein it is believed that a dog cannot follow 

human scent on pavement or other hard surfaces.  These dogs have been 

trained to follow crushed vegetation odor and not individual scent. 

 
Part 2: 

Part Two, Written by:  Lt. Weldon Wood, NPBA   

Dehydration and re-hydration will extend the time that humanoid scent 

is available.  Hard surfaces (rock, concrete, etc.) do not readily 

support bacterial growth and, obviously, support little or no physical 

disturbances or vegetation effect.  As a person passes over the surface 

the rafts are still deposited, but their pattern is diffused since 

there are little or no surface features to trap them.  The life of 

these rafts is rather short.  When the surface is hot and dry, they may 

even have lost their vapour cloud before they reach the surface.  One 

must remember that all the basic ingredients (cells, chemicals, and 

bacteria) are still present so that a small amount of moisture, such as 

dew or mist, can re-hydrate the raft and start the bacterial process 

working again.  This may go on for a definite period of time until the 

food supply of the bacteria is exhausted and the process has gone to 

completion.  The decay rate will be relative to temperature and 

humidity.  Some broken, uneven, or porous surfaces will support 

microbial life a little longer than others; sandstone, rockslides, and 

course asphalt are examples.  Evidence of continued soil bacterial 

activity will often be seen in cracks of concrete where blades of grass 

have started. 

 

Now that we have explored the means by which human scent comes into 

contact with the ground, how vapours are produced and what the ground 

picture represents, let us now consider how the dog receives this 

information and interprets it.  Since it is impossible to communicate 

with an animal, much of our information on smell comes from studies on 

man.  Accurate interpretation of human experiments is rather difficult 

since many odors provoke strong emotional reactions.  The sense of 

smell is considered to be a very primitive one in that it can evoke 



very early memories.  Perhaps this explains how a dog remembers its 

first master many years later.  It is the best developed of the senses 

in newborns, enabling them to root for milk.  In humans, the other 

senses eventually take over.  Nevertheless, what we can learn from 

human experience and practical observation of animals can provide us 

with the background to approach scent work more intelligently. 

The nose is constantly assailed by its environment and humans 

frequently ignore or suppress smells.  Several minutes after exposure 

to the smell of cooking cabbage, one may become totally unaware of it 

and easily perceive other smells nearby.  This also occurs, to some 

extent, with dogs.  And indeed, they are quite able to find one 

particular smell in an area laden with other dogs.   

 

This ability is commonly referred to as discrimination.  Discrimination 

sometimes requires fine degrees of training.  On some occasions 

discrimination may prove impossible since some chemicals may block most 

of the receptor sites in the nose while others displace certain odors.  

Acetone and xylene are examples.  If one sniffs acetone first, then 

xylene, both odors are discernable.  However, if one sniffs xylene 

first, then the acetone, the acetone will be totally undetectable.  

Handlers working detector dogs and manufactured materials should be 

aware of these possibilities. 

 

They should also be aware that other highly volatile substances, like 

gasoline, can so saturate the nasal passages that the dog's sense of 

smell is blocked for several minutes at a time.  Discrimination of more 

subtle odors will be very difficult.  It is also likely that dogs, like 

humans, may become very disturbed by very strong unfamiliar odors.  In 

this case, exposure to a wide variety of odors and environments should 

be part of the dog's training. 

 

All odiferous material must somehow reach the nose.  Gasses and vapours 

are the easiest to visualize. Many vapours have a distinct 

characteristic odor themselves, such as alcohols.  Other vaporous 

materials may be more complex in that they may contain a wide variety 

of ingredients dissolved in an odorless solvent (such as water), and it 

is the dissolved material that stimulates the odor receptors of the 

nose and not the solvent itself. 

 

An important thing to keep in mind is that those things that are 

odiferous in the normal environment become more so as they get warmer.  

Warm food generally has a more appetizing smell.  Severe cold, on the 

other hand, may reduce the odiferous gases and vapours to barely 



detectable levels (the difference between not vs. cold roast beef) Yet 

many frozen things emit an identifiable odor and so must give off small 

amounts which are warmed and dissolved in the nose. 

Some odors are stronger than others.  There are several explanations 

for this: 

1.  Our emotional reaction to the smell is strong. 

2.  Relatively few molecules of that substance create a strong stimulus 

to the olfactory receptors. 

3.  Large numbers of molecules of that substance quickly saturate the 

air at normal temperatures, Ether is a good example. 

4.  The odiferous material is dissolved in a substance that passes 

through the mucous layer and reaches the receptor areas easily. 

  

When working with a dog keep some of the following general principals 

in mind: 

1.  Many substances, which are considered odorless to humans, have an 

odor that can be identified by dogs.  Don't assume that certain things 

are odorless.   

2.  Since some slightly porous materials will hold either particulate 

or vaporous material for many hours, learn to recognize the dog's 

reactions accurately.   

3.  Many people are tempted to chastise a dog for a scent reaction that 

they think is not there, only to find later that there was every 

probability of the correct but much older scent lingering in that 

location. 

4.  Never be dead certain about scenting problems.  Always examine the 

possibility of conflicting odors, similar odors, or defects in your 

knowledge of the situation. 

Without going into a lot of technical detail about the dog's nose and 

its ability to detect and discriminate odors as compared to humans, I 

will try to condense the information.  It is the olfactory system of 

the nose and the olfactory lobe of the brain we are most concerned 

with. 

The olfactory system of the nose is composed of the nasal chambers and 

the sinuses, which serve as receptor areas for scent, and the olfactory 

nerves, which carry the signal to the olfactory love of the brain.  It 

is in the brain that odors are recognized, interpreted, and filed for 

memory. 

Almost 1/8th of the dog’s brain and over 50% of the internal nose is 

committed to olfaction, whereas the human olfactory lobes of the brain 

are much smaller, and the area of olfactory cells in the nose is only 

about one square inch. 



The brains of larger dogs are very near the same size as the human 

brain, but have fewer folds and creases.  Folds and size of the brain 

correlate with intelligence. 

A comparison of olfactory cell counts between man and dog would 

indicate that dog's sense of smell is 44 times better.  It is felt that 

the most probable advantage of increased olfactory area is the 

enhancement of discrimination.  Even a small increment in ability will 

enhance the detection of subtle differences in odors.  There is some 

variability depending on the odiferous material used and, undoubtedly, 

the ability and motivation of the dog.  Several factors can 

substantially limit the olfactory abilities of the dog. 

1.  Short nosed dogs are subject to respiratory difficulties, sometimes 

due to restricted nostrils. 

2.  Small breeds of dogs may not be as capable as larger breeds since 

their total olfactory area and brain size is less. 

It is quite well established that the dog is very capable of detecting 

minute traces of certain odors and has a nose ability quite superior to 

humans.  Some breeds are better endowed, nose wise, than others.  

Heredity, intelligence, and training will vary with each individual 

dog.  There is little doubt that regular practice will improve both the 

working ability of the dog's mind as well as the discriminatory quality 

of the nose. 

I think it is time, now to give some thought to scent material.  Most 

of us are familiar with, and usually look for, pieces of clothing to 

start our dogs with.  Many of us overlook other sources of scent, 

either by not knowing about them or believing they would not make good 

scent material. 

Blood is probably one of the best materials to use as scent material.  

Even a small amount will provide enough individual scent for the dog to 

follow a trail.  I suppose that through habit or training we have 

relied mainly on other sources.  In the early days of the use of 

Bloodhounds to trail poachers and wounded game blood was the material 

used to start the hounds.  If a hound trailed to a house and the owner 

refused admission, it was presumed that he was guilty of hiding 

something and was subject to arrest. 

Urine is another excellent source of human scent.  So don't overlook 

the possibility of using a wet diaper (lost youngster).  Wet 

bedclothes, spot urinated upon by an intruder, etc.  I know of one 

case, personally, where a child's potty-chair was used for scent 

material and the trail run very successfully. 

Car seats, windowsills, doorways, objects touched, objects left behind, 

footprints, ect.  are all sources of scent material.  There have been 

occasions where an area was rubbed with or laid over a piece of sterile 



gauze pad to absorb the human scent present and then used to start the 

dog. 

NOTE:  The majority of the foregoing text was taken verbatim from the 

book Scent and the Scenting Dog by William G. Syrotuck. 

Part 3 NPBA Article 

Written by:  Lt. Weldon Wood 

  

We know that flakes will fall to the ground at varying intervals 

depending on their weight.  In one experiment conducted a six-foot tall 

cardboard wall prevented human motion from creating air currents while 

small amounts of dandruff were dripped from a six-foot height. 

1.  Some clumped material dropped to the ground in about one second. 

2.  Small individual flakes drifted down in six to ten seconds. 

Some importance can be attached to this last figure.  If a flake 

originating on a human head six feet above the ground took six seconds 

to fall, how far would the wind carry the flake before it reached the 

ground?  Multiple unknowns are involved: 

1.  Will the wind blow the flake up to twenty feet before allowing it 

to fall? 

2.  Will the breeze cause it to fall faster? 

All this depends on terrain, breeze, temperature, and so on.  One fact 

stands out however: While the breeze of one mile per hour is barely 

noticeable, this amounts to eighteen inches per second.  In six seconds 

the flake could drift nine feet in a down wind direction before 

falling. 

Could a dog possibly smell a single flake of dandruff?  Perhaps yes, 

perhaps no.  The fact remains that skin flakes originate by the 

thousands.  Some fall off the neck and head at six feet above the 

ground; some fall from the hands and arms at three feet above the 

ground.  Some drop out of the bottom of the trousers at two inches 

above the ground.  They become spread over a large area with 

concentrations decreasing from the central point to periphery. 

This also leads to one other conclusion:  the higher a person is above 

the ground the larger the area on which the scurf falls and the lower 

the concentration.  Experiments have shown that a person traveling 

above the ground when suspended from a cable trolley could not be 

tracked by dogs.  Could it be that the scent was so widespread over too 

great an area that adequate concentration did not exist? 



MY NOTE:  If this is true then how is it explained that a dog has 

followed the trail of a person on a bicycle or in an open car?  

Wouldn't the air currents or speed of the vehicle disperse the flakes 

over a wide area and in a low concentration? 

How important are these skin flakes as a component of track?  A person 

dressed in full surgical gear, wearing total body isolation garment, 

laid track for a dog who had successfully tracked that person several 

times.  The result:  The dog showed no interest at the starting flag, 

nor anywhere else even when led on lead.  When the person removed hood 

and mask, the dog easily could follow a fresh track although he 

quartered considerably (perhaps indicating a wide trail).  When the 

persons' boots were cut off but while he wore the hood and mask, the 

dog easily followed both a fresh and aged track.  It is felt that scurf 

indeed plays a considerable role in those factors we call track. 

NOTE:  The foregoing was taken from the book Scent by Milo D. Pearsall 
and Hugo Verbruggen, M. D. In the chapters on scent in this book they 
generally follow the theories of Syrotuck occasionally alluding to the 
theories of H.M. Budgett as espoused in his book Hunting By Scent.  
This refers to the oily secretions of the skin (fatty acids). 
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