Evidence and Investigation – A Review

A crime is any action that is against the law.

A forensic scientist collects and analyses physical evidence in order to solve a crime.

The process of the investigation can be divided into two phases:


Observation - when the evidence is collected

Analyzing or interpreting – where the evidence is analyzed to determine a possible solution to the initial problem or question.

When a crime is committed the police will seal off the scene to preserve any evidence that may be present.

Evidence is facts showing something has happened or is true.

Circumstantial evidence is evidence that may point to a suspect but can apply to many people.  Examples may be shoe size or color of clothing.  Many people may have these characteristics.

Conclusive evidence will point to one person only, such as fingerprints or DNA testing.  Only one person can have these characteristics.

Fingerprints are made of sweat and oils on a person’s hands or from dirt on a person’s hands.  The friction ridges on a person’s fingers leave a distinctive but fragile pattern on whatever is touched.  Prints that are invisible or hard to see are called “latent” prints.
Fingerprints provide conclusive or individual evidence.  No two people on earth (not even identical twins) have the same fingerprints.  While some physical characteristics change over time, fingerprints will remain the same forever.

Fingerprints can be classified into three basic patterns.  These are the loop, whorl, and arch.  A combination of patterns is called a composite.


Loop – enter and exit the finger pad from the same side


Arch – start on one side of the finger pad and exit from the other side


Whorl – enter on one side and spiral inward ending in the center


Composite – combination of arch and loop, arch and whorl, whorl and loop, etc.
A fingerprint formula is the pattern of arches, loops, whorls, etc. that a person has beginning with his thumb, then index finger, middle finger, ring finger, and pinkie.
Fingerprints are taken (lifted) by sprinkling a fine powder, black, grey, white, or red on objects a person may have handled.  A special tape is placed over the powdery prints and lifted off.  The color of the powder used depends on the color of the surface being dusted.  Special lights can also help to find fingerprints.
Footprints – from a shoe or footprint a forensic scientist may be able to tell the approximate height and weight of the suspect.  Prints can tell an investigator if the person was walking or running, what direction they were going, if the person was perhaps carrying something and when the prints were made.  

 Every person walks slightly differently and lives in different environments.  The bottoms of someone’s shoes will wear away or be marked by these differences.  They may have nicks or distinctive wear patterns

Footprints will often lead to the prints left by a vehicle, a car or truck, a snowmobile, or bicycle.  These vehicles also leave distinctive marks which can be matched.  Tire or vehicle prints can be used to solve a crime.
To protect the shoe or vehicle print evidence a photograph is taken as well as a plaster cast.

Eye witness information is extremely useful and is usually the first bit of evidence collected.  People are questioned while the facts are still fresh in their minds.  Eye witnesses can sometimes be unreliable because people are often nervous or frightened when a crime is committed.  Details are often missed.

Graphology – Handwriting can provide individual evidence.  Every person develops a unique form of handwriting by the time they reach adulthood.  Those who are trained in handwriting analysis are able to distinguish differences in style.  Some basic features of handwriting are:  angle or slant, open or closed letters, spacing, height of letters, dots and t crosses, opening and closing strokes.

Paper chromatography can provide circumstantial evidence telling an investigator if a particular type of pen was used in the commission of a crime.  Ink is made up of several colored dyes.  Paper chromatography separates the dyes in a sample of ink to make a distinctive pattern.  The pattern can be compared to others to make a match.

Fabrics are made of fibres.  Sometimes a suspect may leave a small sample of fibres at a crime scene or take some away on their clothing or shoes.  Fibres can be classified as natural or synthetic (man-made).  

Examples of natural fibres are: cotton, wool, linen, silk, sisal, hemp.

Examples of synthetic fibres are: plastic, nylon, rayon, orlon, polyester

Under a microscope a natural fibre may appear unsymmetrical, odd-shaped, rough, barbed.  Under a microscope a synthetic fibre may appear symmetrical, evenly shaped, and smooth.

When burned, a natural fibre will burn and leave an ash.  A synthetic will melt and leave a hard “glob”.

DNA fingerprinting is as conclusive as regular fingerprinting.  Every person has a unique set of DNA found in every cell of their body. (Except for identical twins, who share the same DNA.)  DNA can be extracted from a person’s bodily fluid or body parts.  If blood or saliva is left at a crime scene, it can be analyzed then compared to other samples.  DNA leaves black bands on an x-ray sheet which can be matched to other samples of black bands.  When the bands line up, a match is made.

