APPENDIX I

Development and scope of fingerprint evidence.


Developed before the end of the 19th century, fingerprint evidence is based on a most important, but fundamentally very simple, proposition: no two persons, not even identical twins, have ever been known to have identical fingerprints. The history of the science is well set out in: Freckelton & Selby, Expert Evidence, Vol. 4, (The Law Book Company Limited, 1993) at para. 96.160:


“Sir William Herschel played a leading part in establishing the immutability of ridged skin. Throughout his life, Herschel took his own fingerprints and showed that they remained constant for over 50 years. He also made similar findings in relation to prisoners whose fingerprints were recorded periodically without any changes being noted. It is now recognised that prints are developed by the foetus during pregnancy and remain unchanged in pattern (but not in size, of course) throughout a person’s life. 


Millions of prints are computer-stored and matched throughout the world. No case of different individuals having even a single identical print has ever been reported. Even identical twins can be separated on the basis of fingerprints. (Note: DNA fingerprinting does not distinguish between identical twins.)”


Based on that simple but most important insight, the science has developed since its foundation in the 19th century, and has now achieved an extraordinary level of sophistication. In Heffernan, Scientific evidence: Fingerprints and DNA, (Dublin, 2006) the author (Dr. Elizabeth Heffernan of the Law School, Trinity College, Dublin) says at p.61:


“Although fingerprint testimony represents the subjective opinion of the expert, fingerprint experts have traditionally tendered statements of identity in more positive and assertive terms than experts in other forensic fields such as hair, fibre and soil. This authoritative tone has inspired judicial confidence but the willingness of the courts to admit fingerprint evidence also rests on certain important assumptions about predicate science itself; first, that fingerprints are unique in that no two fingers have yet to be found to possess the same characteristics; second, that fingerprints are permanent and will remain unchanged during an individual’s lifetime; third, that fingerprints may be transferred to surfaces; and fourth, that fingerprints may be systematically classified. These virtues explain a preference for fingerprints over other impressions.”


As we shall see, the prosecution in the present case told the Circuit Court more than six years ago that the Gardaí were then “in the process of conducting tests” to see if the steering wheel of a Honda of relevant model and year would “take” a fingerprint. Nothing more has been heard of this test because the Gardai did not share the result of it even with the prosecuting solicitor.


But, on the basis of Dr. Heffernan’s book, which is impressively learned both scientifically and legally, it seems overwhelmingly probable that up-to-date techniques would allow the development of fingerprints from almost any service remotely likely to be relevant. She says:


“The processing of latent prints has benefited from extensive scientific research and technological development over the past several decades. A multiplicity of methods for developing, enhancing and visualising prints are available depending upon the nature of the surface encountered at the crime scene. Powder dusting is one of the oldest physical methods of fingerprint detection for hard surfaces such as glass, metal or tile. Fine-grained particles of powder adhere to the fingerprints residue creating a contrast between the ridges and the background that may be further enhanced through the use of a magnetic brush.


In the case of porous surfaces such as paper, cardboard and fabrics, chemical techniques are preferred. The classic example is iodine fuming whereby an object of surface suspected of housing latent prints is exposed to iodine fumes. Fats and oily substances in the print residue absorb the iodine vapours resulting in a brownish stain. A prevalent chemical agent ninhydrin which reacts to the amino acids in the fingerprint residue by forming a purple-blue colour. The ninhydrin solution is typically sprayed onto the porous surfaces from an aerosol can and the prints appear within hours or, in the case of weaker prints, days. In the case of porous surfaces that have been wet at one time, a silver nitrate based chemical known as “physical developer” has gained widespread use. Super glue enhancement is another popular chemical technique, particularly as an initial step in the development of latent fingerprints. Based on the interaction between the super glue fumes and print residue, the technique is operationally similar to the iodine fuming and produces a friction ridge impression that is off-white in colour. Unlike chemical techniques, super glue enhancement has the merit of developing prints on non-porous surfaces such as metals, electrical tape, leather and plastic bags. 


In addition to physical and chemical processes, fingerprint experts rely on special forms of illumination to visualise latent print whether initially at the crime scene or subsequently in the laboratory. The greatest innovation in this regard was advent of laser illumination which capitalises on the florescent capabilities of fingerprints residue; components found in perspiration absorb the light and reemit it in wavelengths longer than the illuminating source. The discovery of florescent inducing chemicals and development of coloured filters enabled fingerprint experts to achieve the same results using alternative, less expensive, high-intensity light sources such as quartz halogen. Operating alone or in tandem with other processes, special illumination techniques are a flexible and efficient means of facilitation fingerprints examination both at the crime scene and in laboratory. 


It is important to emphasis the dynamism and versatility of latent fingerprint visualisation as a field of expertise. These are just some of the more commonly used techniques and each is subject to multiple variations. The field is in a constant state of flux adapting to the fruitful results of widespread, on-going research. Furthermore, the appropriate method for detecting fingerprints depends crucially on practical factors including condition at the crime scene and the location of the suspected prints…”. (ibid 71-73).
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