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	Clues from Hair
These days hair may be used to help identify individuals through DNA analysis. Traditional methods of hair analysis are still used as hair evidence will not always allow DNA analysis or the DNA analysis may be inconclusive or even not useful. 

Some preliminary examination of the hair may also help in determining the value and direction of the DNA analysis. If physical analysis tells you the hair has no root material attached than DNA analysis will probably not be helpful. If it tells you have dog hair it is no use testing a suspect, though it might be worth testing his dog!

Microscope examination of hair can determine the following information: 


· Whether it is human or animal 

· If human, which race 

· Whether it fell out or was pulled 

· If animal, which species 

· The part of the body it came from 

· How it was cut or dressed 

	human head hair
	cat
	dog
	mouse
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How do they do this?
When it is sent for examination to the Forensic Science Laboratory hair is normally dry mounted on a glass  slide for viewing under a comparison microscope.

To examine it in cross section, the specimen is mounted in a wax block from which wafer-thin slices are cut and mounted on glass slides. The cross-sectioned shape and appearance of the medulla is then viewed microscopically. Impressions of the cuticular scales are sometimes made on cellulose acetate for detailed study. The forensic scientist also has a variety of tests available for dealing with dyed hair and examining for age.

The brilliance of the forensic laboratory cannot shine, however, without the most thorough and painstaking work of investigating officers at the scene of the crime: fortunately, in regard to hair nature is on the side of the crime investigator. The hair of every part of the body has a definite period of growth and is continuously lost and replaced: minute examination of clothing and other articles can therefore pay dividends. Identification cannot be made with certainty on hair evidence alone. Hair may also be treated or dressed to alter its natural appearance. This may help or confuse identification. The best the scientist can do is to say that a suspect's hair matches a crime sample. This can prove valuable corroborating evidence of guilt as numerous murder cases have shown.

Guide to Hair Identification http://library.thinkquest.org/04oct/00206/hairanal.htm
Unfortunately, hair is not the best type of physical evidence for establishing identity. It is not possible to show with any certainty that two hairs came from the same person or animal. However, hair can be used to rule out certain suspects or scenarios. It can also be used to corroborate (support) other physical evidence if it is consistent with the rest of the evidence.How is hair analyzed?

The simplest method of identification is visual observation with the naked eye, which can indicate colour, length, and amount of curl. Hair can also be examined microscopically to reveal characteristics of its physical structure. Hair is composed of three principal parts:

Cuticle – outer coating composed of overlapping scales.
Medulla – central core, which may be absent.
Cortex – protein-rich structure surrounding the medulla; contains pigment.

The structure of hair has been compared to that of a pencil with the medulla being the lead, the cortex being the wood and the cuticle being the paint on the outside.

Cuticle: The scales of the cuticle may vary in how many there are per unit of measure, how much they overlap, their overall shape, and how much they protrude from the surface. The thickness of the cuticle may vary as well, and the
cuticles of some species' hairs may contain pigment. Characteristics of the cuticle may be important in distinguishing between hairs of different species but are often not useful in distinguishing between different people.

Medulla: The medulla may vary in thickness, continuity (one continuous structure or broken into pieces), and opacity (how much light is able to pass through it). It may also be absent. Like the cuticle, the medulla can be important for distinguishing between hairs of different species, but often does not lend much important information to the differentiation between hairs from different people.

Cortex: The cortex varies in thickness, texture, and colour and distribution of pigments. The cortex is perhaps the most important component in determining from which individual a human hair may have come. Microscopic examination can also reveal the condition and shape of the root and tip.

Biology of Hair
Hair is an outgrowth of the skin and is produced from a structure called the hair follicle. Humans develop hair follicles during fetal development, and no new follicles are produced after birth. Hair is composed of the protein keratin. Keratin is also the primary component of finger and toe nails.

Hair colour is mostly the result of pigments -- chemical compounds which reflect certain wavelengths of visible light. There are two main pigments found in human hair: eumelanin, which gives colour to brown or black hair and pheomelanin, which produces the colour in blonde or red hair. Hair colour may also be influenced by the optical effects of light reflecting and bouncing off the surfaces of the different hair layers.

Hair shape (round or oval cross-section) and texture (curly or straight) is influenced heavily by genes. However, nutritional status and intentional alteration (heat curling, "perms") can affect the physical appearance of hair.
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Animal Versus Human Hairs 

Human hairs are distinguishable from hairs of other mammals. Animal hairs are classified into three basic types. 

· Guard hairs that form the outer coat of an animal and provide protection

· Fur or wool hairs that form the inner coat of an animal and provide insulation

· Tactile hairs (whiskers) that are found on the head of animals and provide sensory functions 

Other types of hairs found on animals include tail hair and mane hair (horse). Human hair is not so differentiated and might be described as a modified combination of the characteristics of guard hairs and fur hairs. 

Human hairs are generally consistent in color and pigmentation throughout the length of the hair shaft, whereas animal hairs may exhibit radical color changes in a short distance called banding. The distribution and density of pigment in animal hairs can also be identifiable features. The pigmentation of human hairs is evenly distributed, or slightly more dense toward the cuticle, whereas the pigmentation of animal hairs is more centrally distributed, although more dense toward the medulla. 

The medulla, when present in human hairs, is amorphous in appearance, and the width is generally less than one-third the overall diameter of the hair shaft. The medulla in animal hairs is normally continuous and structured and generally occupies an area of greater than one-third the overall diameter of the hair shaft. 

The root of human hairs is commonly club-shaped, whereas the roots of animal hairs are highly variable between animals. 
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Figure 103. Photomicrograph of Human Hair Root 
The scale pattern of the cuticle in human hairs is routinely imbricate. Animal hairs exhibit more variable scale patterns. The shape of the hair shaft is also more variable in animal hairs. 

Scale Casts 

It may be necessary to make a scale cast of the hair specimen in order to see the scale pattern more clearly, particularly in the identification of some animal hairs. Ogle and Mitosinka (1973) devised a quick and easy method of making a scale cast using a Polaroid film-print coater. A thin layer is applied to a glass microscope slide with two or three passes of the Polaroid print coater. The hair specimen is lightly pressed onto the film and allowed to stand until the film is dry. The hair is then pulled from the film, and the cast remains. 

A method developed by Crocker (1998) at the Centre of Forensic Sciences in Toronto, Canada, uses clear tape and coverslip together as a mounting medium, which allows for quick observation of such surface features as the scale pattern. 

Scale casts may also be prepared using latex or clear nail polish. A thin coat is painted on a glass microscope slide or, if the lacquer is thinned with acetone, a drop may be allowed to run down the surface of the slide. The hair to be cast is placed on the slide and allowed to dry. When the surface has dried, the hair is removed to reveal the scale pattern. 

Animal Hairs Identification 

The animal hairs discussed in this manual will be limited to those animals most likely to be encountered in casework. An adequate reference collection is essential for accurate identification of questioned specimens. In most cases, specific identification can only be accomplished with guard hair specimens. In some instances, however, as with some commercial garment furs, specimens can be identified on the basis of the microscopic appearance of the fur or down hairs alone. 

The animal hairs presented here can be classified into three major groups on the basis of their microscopic appearance. 

· Deer family and antelope

· Commercial fur animals

· Domestic animals 

For individual identification in these groups, deer family and antelope hairs are distinguished on the basis of their scale patterns, whereas commercial fur animals are distinguished on the basis of their color, color bands, scale patterns, and medullary structure. Domestic animals are distinguished 

Domestic Animals 

There are wide variations in color and length of the hair specimens in the domestic animal group. The identifying characteristics given are general and apply in most cases. In order to distinguish between dog and cat and between beef (cattle) and horse, it is usually necessary that the root be present. 

Group Characteristics 

· Medium overall diameter (75 to 150μ)

· Medulla generally amorphous

· Moderate diameter variation in single hair

· Hairs generally unbanded

· Characteristic root shapes 

Cat 
· Diameter: fine; little variation

· Medulla: uniserial ladder (fur hairs) continuous; occasionally vacuolated in coarser hairs

· Scales: spinous; very prominent

· May be banded

· Root: elongated, no distinct shape; fibrils frayed at base of root 
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Figure 137. Photomicrograph of Cat Root 
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Figure 138. Photomicrograph of Cat Hair 
Dog 
· Diameter: fine to coarse (usually coarser than cat hairs); diameter may vary to give short hairs a barrel-like appearance 

· Medulla: continuous, vacuolated to amorphous, occasionally very broad

· Scales: generally not prominent

· Unbanded: pigment occasionally very coarse and extending into root

· Root: spade-shaped 
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Figure 139. Photomicrograph of Dog Root 

[image: image5.jpg]



Figure 140. Photomicrograph of Dog Hair 

