
What to Study (Information from Ontario Police College)

“The Core Competencies and Ministry Accredited Training Standards are the basis for
the Re-Certification Examination.”

They are available online at http://www.opconline.ca/ident/2009/index.html.

The following will also assist in preparation for the exams:

1. Quantitative-Qualitative Friction Ridge Analysis an Introduction to Basic
and Advanced Ridgeology, Ashbaugh, David R. , 1999.

2. Handbook of Forensic Evidence for the Investigator, Centre of Forensic
Sciences (October 2, 2007).

Core Competencies and Technical Competencies

The core competencies of forensic identification officers (from O. Reg. 3/99 Adequacy
Regulation) were revised in 2006. Technical Competencies that are developed in
training have been identified by the Ontario Police College and the Canadian Police
College.

“Together, the core competencies and the technical competencies provide the
foundation for all questions on the re-certification examination.”







6. MANAGE EQUIPMENT AND SUPPLIES

a) Make equipment and supplies available and operational on a continual basis

b) Maintain the work area in a clean, safe, and orderly fashion in compliance with Health and

Safety requirements

7. PREPARE FOR COURT, FORMAL INQUIRY AND CORONER'S INQUESTS AND CLOSE FILES

a) Prepare evidence for investigational and / or court purposes in a suitable, easily

understandable format

b) Inform all relevant parties of the evidence to be submitted in court

c) Assist counsel in preparing for court

d) Present and explain forensic evidence in a professional and understandable manner using

appropriate scientific language

e) Conclude forensic examination file in accordance with police service and court policies

8. ONGOING TRAINING AND SELF DEVELOPMENT

a) Engage in regular, ongoing training and / or professional development activities to ensure

currency in knowledge, skills and abilities in the field

b) Keep abreast of new forensic methods and technology

c) Join professional organizations and / or read professional journals and publications

d) Comply with requirements of the professional development model as prescribed

Technical Competencies

Photography and the photographic process:

a. Photographic techniques for crime scenes and small objects

b. Exposure and contrast control

c. Use of filters, lenses of differing focal lengths and other accessories

d. Close-up photography

e. Electronic flash techniques (e.g. oblique, tented, bounce flash)

f. Control of light and lighting techniques (e.g. long exposures through available light, oblique

lighting, polarizing filter etc.)

g. Lighting for large scenes at night (e.g. paint by light, multiple flash in the scene, multiple

flash at the camera; rear curtain synchronization etc.)



h. Use alternate lighting sources and techniques including ultraviolet and infrared and other

specific bandwidths of visible light in forensic applications

i. Special camera and lighting techniques for two and three dimensional impressions, such

as, fingerprints, tires and footwear

j. Processing and management of images including scanning and storage of images

Online References: http://www.crime-scene-investigator.net/csi-photo.html

http://www.eneate.freeserve.co.uk/digital.PDF ; http://www.eneate.freeserve.co.uk/evidence.PDF ;

http://www.seanet.com/~rod/digiphot.html (Digital Photography as Legal Evidence);

http://www.crime-scene-investigator.net/admissibilityofdigital.html (The Admissibility of Digital

Photographs in Court);

http://www.rcmp-learning.org/docs/ecdd1004.htm (Crime Scene Photography - RCMP);

http://www.theiai.org/guidelines/swgit/index.php (SWGIT Documents)

Criminalistics:

a. History of fingerprinting

b. Skin structure

c. Philosophy, ethics and scientific principles and methodology of the identification process

d. Ridgeology

e. Identification of Criminals Act

f. Recording fingerprints and palmprints

Online Reference - http://www.crime-scene-investigator.net/prints.html

g. Fingerprint and palmprint pattern recognition and digit determination

Online References- Transfer Drive Folder: Re-Certification Study Material\Palm Prints; Re-

Certification Study Material\Patterns Digit Determination

h. Developing latent fingerprints (powder and chemical methods)

i. Recovery and preservation of physical evidence

Online References - http://www.crime-scene-investigator.net/collect.html ;

http://www.ncjrs.gov/pdffiles1/nij/178280.pdf ;

http://www.crime-scene-investigator.net/evidenc2.html ;

http://www.crime-scene-investigator.net/footwear.html ;

http://www.crime-scene-investigator.net/2dfootwear.html



j. Use of alternate light sources to search for evidence

k. Preparation and submission of evidence for laboratory examination

(Refer to Handbook of Forensic Evidence for the Investigator, Centre of Forensic Sciences (October 2,

2007))

l. Search and comparison of physical evidence (including two and three dimensional

impression such as fingerprints and footwear and evidence suitable for physical matching)

O.P.C Forensic Identification Training Notes, Spring 2008 – “Search and Comparison of Fingerprint

Impressions” Revised April 2001

m. Crime scene measurement and sketching

Online Reference - http://www.moval.edu/faculty/simmermanj/homicide/crime_scene_sketch.htm

n. Preparation of charts

o. Courtroom presentation of identification evidence

Online Reference -

p. Case law and statutes, regulatory and legislative environment for forensic identification

Online Reference - http://www.justice.gc.ca/eng/dept-min/pub/pmj-pej/p9.html

q. Fingerprinting deceased persons and awareness of other methods of identifying human

remains

O.P.C Forensic Identification Training Notes, Spring 2008 – 1) “Identifying the Dead”, O.P.C.

Powerpoint Presentation; 2) “Verifying the Identity of Deceased Persons”

r. Comply with quality assurance procedures

s. Case documentation

Online Reference -http://www.crime-scene-investigator.net/document.html

t. Major case management Model, and responsibilities of the forensic specialist including

responsibilities regarding search warrants

O.P.C Forensic Identification Training Notes, Spring 2008 – Ontario Major Case Management Manual,

Ministry of Community Safety and Correctional Services, October 1, 2004.

Online Reference - http://www.crime-scene-investigator.net/searchingandexamining.html



History of Fingerprint Identification

Early Pioneers:

Alphonse Bertillon – (April 22 or 23, 1853-Feb. 13, 1914)
Alphonse Bertillon, working in the dungeon like halls of the identification bureau of the Paris
Prefecture of Police, devised a meticulous method of measuring body parts as a means of
identification, known as ‘The Bertillon Method of Identification’, ‘Bertillonage’ or ‘Anthropometry’.
It was first used in 1883 and was found to be slightly flawed in 1903 (known as the Will West Case).
The West case didn’t end the use of Anthropometry but it did establish that Anthropometry didn’t
individualize all people. Even though the Bertillon system didn’t provide perfect results, it did
provide sufficient results and was very useful in its day. It was accepted as the world’s first scientific
method of criminal identification.

Bertillon is also credited with solving the first crime involving latent prints without having a suspect.
Bertillon identified latent prints found on a piece of glass, from the murder scene of Joseph Reibel,
as being left by Henri Leon Scheffer's. Bertillon found the identification by searching his files one
person at a time. The date of the murder was October 17, 1902 and the identification was made on
October 24, 1902. This is published in "Alphonse Bertillon: Father of Scientific Detection", Henry
Rhodes (1956).

William Herschel – came from an eminent scientific family. Both his father and grandfather were
astronomers. He started researching fingerprints as early as 1858. His research only focused,
however, on fingerprint permanency over a lifetime. Herschel used fingerprints as ‘signatures’ on
contracts and jail sentencing documents and any opportunity to prevent fraud in India.

Dr.Henry Faulds – In 1878 he discovered fingerprints on ancient pottery in Japan and began his
extensive fingerprint research in both permanency and uniqueness. In Oct.1880 he was the 1st
individual to publicly suggest using fingerprints for solving crime. In 1886 he tried to convince
Scotland Yard to adopt the fingerprint system.

Sir Francis Galton – A famous scientist, Galton’s most interesting contribution to the science of
friction ridge identification was his method of distinguishing fingerprints having the same general
pattern. He noticed that ridges did not proceed in unbroken lines across the finger but rather
stopped abruptly, split, formed enclosures or connected with other ridges. These types of ridge
characteristics are referred to as ‘Galton points’ still today. He used this comparison of ridge detail
to confirm Herschel’s observations of fingerprint permanence. He published his book Finger Prints
in 1892 and provided the systematic proof for the scientific basis of fingerprint identification which
contributed to its general acceptance.

Sir Edward Henry – In 1883, working as Chief of Police in India, he added thumbprints to
anthropometric cards. He was given credit for coming up with a comprehensive system for
fingerprint classification that is still used today.



Juan Vucetich – Employed as a statistician with the Central Police Department in LaPlata, Argentina
and put in charge of setting up a bureau of Anthropometric Identification. Intriqued by an article
about a lecture by Galton, “Patterns in Thumbs and Finger Marks”, he started experimenting with
fingerprint collection. By September 1891 he had independently worked out a fingerprint
classification system. Central Police was responsible for solving a case known as the first murder
solved by fingerprints. In 1894, Vucetich published a book entitled, General Introduction to the
Procedures of Anthropometry and Fingerprinting. In 1896 Argentina became the first country in the
world to abolish anthropometry and file criminal records solely by fingerprint classification.
(Ashbaugh, 1999)

Edward Foster (1863-1956)- A Canadian police constable of the Dominion Police responsible for
introducing the use of fingerprints for the purpose of identification to Canada. On July 21, 1908 an
Order-in-Council was passed by the Canadian government sanctioning the use of fingerprints and
that the provisions of “The Identification of Criminals Act” were applicable. A National Bureau was
opened in February 1911 with a staff consisting of Foster, three assistants and a stenographer. The
original files consisted of 2042 sets of fingerprints collected by Foster himself. The first conviction in
Canada based on fingerprint evidence took place in 1914. Edward Foster gave expert evidence at
the trial. In 1920 the Dominion Police was absorbed by the RCMP where Insp. Foster was in charge
of the fingerprint bureau until his retirement in 1932.

Scientific Researchers:

Marcello Malphighi (1628 – 1694)
An professor of anatomy from Italy who, in 1685, published a paper on friction skin based on his
observations using the newly invented microscope. One of the layers of skin was named in his
honour. His paper dealt primarily with the function of friction skin such as creating traction for
walking and grasping.

J.C.A. Mayer (1788)
During the 1700's, Mayer was the first to recognize that although specific friction ridge
arrangements may be similar, they are never duplicated.

Arthur Kollmann (1883)
In the late 1800's, Kollmann of Hamburg Germany, was the first researcher to address the formation
of friction ridges on the fetus and the random physical stresses and tensions which may have played
a part in their growth.

Inez Whipple (1904)
Ms. Whipple was a graduate from Brown University Rhode Island and also graduated from Smith
College with a Masters of Art degree. She taught highschool biology for 4 years before taking on a
teaching position with the Zoology Department at Smith College. In 1904, Inez Whipple published a
paper that is considered by some as a landmark in the field of genetics and ridgeology. "The Ventral
Surface of the Mammalian Chiridium - With Special Reference to the Conditions Found in Man"
suggests that the development of the surfaces of the hands and feet (chiridia) of all mammals are
similar to some degree. Her paper has certainly given us an insight into the possible evolutionary
process of volar skin development on mammals.



Harris Hawthorne Wilder, Ph.D. (1918)
After graduating from Amherst College in Massachusetts, Harris Hawthorne Wilder taught biology
for three years at a Chicago high school. In 1889 he decided to concentrate his studies on anatomy
at the University of Freiburg in Germany. He received a Ph.D. after two years and then returned to
North America. In 1892 he accepted the position of Professor of Zoology at Smith College
Massachusetts. His research included studies on morphology, methodology of plantar and palmar
dermatoglyphics, genetics and racial differences.

In 1918 Wilder and Bert Wentworth, a former Police Commissioner of Dover New Hampshire,
published a book "Personal Identification". In this book, Wilder describes the anatomical formation
of friction ridges. He also describes how random physical stresses and pressures, in addition to
genetics, are responsible for friction ridge formation - "...all the infinite possibilities in the formation
of the ridges are widely open in each individual case, so that it is quite safe to say that no two
people in the world can have, even over a small area, the same set of details, similarly related to the
individual units." Wilder's statement supports the primary basis for friction ridge identification
being that fingerprints are unique.

Harold Cummins (1929)
A Professor of Anatomy and Assistant Dean of the School of Medicine at Tulane University in
Louisiana. In 1929 Cummins published "The Topographic History of the Volar Pads in the Human
Embryo". In this paper, Cummins describes the formation and development of volar pads on the
human fetus. In 1943 he co-authored a book entitled "Finger Prints, Palms and Soles - An
Introduction to Dermatoglyphics". He refers to his paper in this book and includes the following in
Chapter 10 "Embryology":

"All fetuses develop pads in conformity to the morphological plan. There is considerable variation in
the time relations of the appearance and regression of pads... " (page 179)

"The various configurations (of friction ridges) are not determined by self-limited mechanism within
the skin. The skin possesses the capacity to form ridges, but the alignments of these ridges are as
responsive to stresses in growth as are the alignments of sand to sweeping by wind or wave...Volar
pads in the normal fetus are sites of differential growth, each being responsible for production of
one of the local configurations comprised in the morphologic plan of dermatoglyphics. If a pad does
not completely subside prior to the time of ridge formation, its presence determines a discrete
configurational area." (pages 184-185)

Alfred Hale (1952)
Alfred Hale was an associate of Harold Cummins at Tulane University. In 1952 he published a paper
called "Morphogenesis of the Volar Skin in the Human Fetus". His paper documents the actual
stages of friction ridge development in addition to describing friction ridge skin formation on the
human fetus.

Michio Okajima
Michio Okajima is a Japanese scientist who’s done thorough research regarding the skin. In 1976 he
wrote “Dermal and Epidermal Structure of the Volar Skin” in which he describes the two rows of
dermal papillae. The historical relevance of this research was confirming that the incipient ridges are
permanent friction ridge structures.





Friction Skin Structure

Skin is one of the largest organs of the body. It is recognized as an organ because it consists of
several types of tissues that function together. In addition, it includes millions of sensory receptors
and an extensive vascular network. The skin is a protective, pliable covering of the body, one that is
continuously replaced.

The skin over most of the body is relatively smooth. 'Friction Ridges', however, are found on the
digits, palms and soles. They are called 'friction' ridges because of their biological function to assist
in our ability to grasp and hold onto objects. They have been compared to fine lines found in
corduroy, however unlike corduroy, ridges vary in length and width, branch off, end suddenly and,
for the most part, flow in concert with each other to form distinct patterns. The ridge path can
sometimes be quite fragmented...so much so as to show what appears to be individual ridge "units"
present on the volar surface. There are approximately 2,700 ridge "units" per square inch of friction
skin. Each ridge "unit" corresponds to one primary epidermal ridge (glandular fold) formed directly
beneath each pore opening.

Pore openings are present along the surface of the friction ridges. They are fairly evenly spaced due
to the fact that one pore opening along with one sweat gland exists for each ridge "unit".

Friction ridges are in their definitive form on the fetus before birth. Once this blueprint has been
established, in the stratum basale (generating layer) of the epidermis on the fetus prior to birth, it
does not change except for injury, disease or decomposition after death. Injury to the generating
layer (Stratum basale) may affect the skin's ability to regenerate and scar tissue forms.

Cross-section of Friction Skin

Thick skin (which includes friction skin)
has two principle layers:

The Epidermis (E) is stratified
(layered), squamous (flat) epithelial
tissue 5 layers thick and...

The Dermis is much thicker than the
epidermis and consists of two layers - the
Papillary layer (DPL) an area of loose
connective tissue extending up into the
epidermis as dermal pegs (DP) and the
deeper reticular layer (DRL).



Friction Skin - Epidermal Layers:

Stratum corneum - consists of 25-30 layers of
stratified (layered) squamous (flattened) dead
keratinocytes (skin cells) that are constantly shed.

Stratum lucidum - is present only in thick skin
(lips, soles of feet, and palms of hands). Little or
no cell detail is visible.

Stratum granulosum - 3-4 layers of cell thick
consisting of flattened keratinocytes. At this level
the cells are dying.

Stratum spinosum - several layers thick,
consisting mostly of keratinocytes. Together with
the stratum basale it is sometimes referred to as the
Malpighian layer (living layer).

Stratum basale - a single layer of cells in contact
with the basement membrane. These cells are
mitotically active - they are alive and reproducing
- the reason why it is often referred to as the
generating layer. Four types of cells are present in
this layer:
Keratinocytes (90%) - responsible for waterproofing and
toughening the skin
Melanocytes (8%) - synthesize the pigment melanin which
absorbs and disperses ultraviolet radiation
Tactile cells - very sparse and function in touch reception
Nonpigmented granular dendrocytes - cells that ingest
bacteria and foreign debris.

Friction Skin - Epidermis/Dermis Junction

The primary function of the dermis is to
sustain and support the epidermis.

The papillary layer (DPL) is made up of
connective tissue with fine elastic fibres. The
surface area of this layer is increased by the
dermal papillae (DP). These fingerlike
formations greatly increase the surface area for
the exchange of oxygen, nutrients and waste
products between the dermis and the
epidermis.



Incipient Ridges - An ‘immature’ friction ridge that is not fully developed. They may appear shorter and
thinner in appearance than fully developed friction ridges. These ridges are also called interstitial, nascent,
rudimentary and subsidiary ridges. They may or may not have fully developed pore formations.

Friction Ridge Imbrication - Imbrication is observed on some areas of the volar surface where the friction
ridges all tend to lean in the same direction. Friction skin is very flexible. This feature enhances the ability of
the friction ridges to grip surfaces. When the friction ridges roll before slippage, this is also referred to as
imbrication.

Sweat Glands

Sweat glands, or eccrine glands, are found over the
entire surface of the body except a few small areas.
They are most concentrated in the palms and soles of the
feet. The eccrine sweat glands in this skin section are
well developed, and their ducts (dark staining in image)
can be distinguished from the lighter staining secretory
portions.

They are simple coiled tubular glands; they consist of a
highly coiled secretory portion deep in the dermis, and a
relatively straight duct conducts the secretions toward
the surface of the epidermis. Each duct opens in the
centre of the ridge "unit" (cristae cutis).

Eccrine sweat contains approximately 99% water and
1% solids. The solids are half inorganic salt (mostly
sodium chloride) and organic compounds (amino acids,
urea and peptides).

Other types of Secretory Glands (not found on Volar
surfaces but may contaminate fingerprint residue or
matrix) include sebaceous (oily secretions emptied into
hair follicles) and apocrine secretions from specific
sweat glands on the body.

Friction Skin - Dermal Papillae
The boundary between the dermis and epidermis is a point
of potential weakness where the two tissues may be
separated from each other. The fingerlike formations (or
interdigitation) also serve to strengthen the
epidermis/dermis junction.

As one ages the dermal papillae tend to flatten and may
increase in numbers. In this situation, each papilla appears
to develop into a group...staying at the same overall size but
individually much smaller.



Identification Process / Ridgeology

IMPORTANT- Recommended reading - Pages 87 – 148, Quantitative-Qualitative Friction Ridge
Analysis, Ashbaugh 1999

Ridgeology – term coined by David Ashbaugh in an article published in 1983 and can be defined as,
“The study of the uniqueness of friction ridge structures and their use for personal identification.”

Basis for Friction Ridge Identification:
i. Friction ridges develop on the fetus in their definitive form before birth.

ii. Friction ridges are persistent throughout life except for permanent scarring.
iii. Friction ridge patterns and the details in small areas of friction ridges are unique and

never repeated.
iv. Overall friction ridge patterns vary within limits which allow for classification.

Clarity – “How well the details from 3-D ridges that are reproduced in the 2-D print is referred to as
the clarity of the print.” Ashbaugh, pg.93 It 1) dictates the level of detail available for comparison;
2) dictates our level of tolerance for discrepancy; 3) may affect the size of the area of a friction ridge
impression required to individualize; 4) is described according to the actual friction ridge formations
observed during the friction ridge identification process such as –
Level 1 – “patterns that may be repeated and therefore grouped” (First level detail does not have
individualizing value and is described in degrees of rarity.)
Level 2 – major ridge path deviations or “specific friction ridge path” (Second level detail has
“individualizing power” and “its value is described in degrees of uniqueness”.)
Level 3 – “intrinsic ridge shapes and relative pore locations” (“also described in degrees of
uniqueness”)

The Philosophy of Friction Ridge Identification:

Friction ridge identification is established through the agreement of friction ridge formations, in
sequence, having sufficient [observed] uniqueness to individualize. (See pages 97-103 for more
detail)

Friction Ridge Identification Scientific Methodology

ACE-V
A modified (or specialized) version of the scientific method of hypothesis testing. ACE-V was first
used for physical evidence about 1960 & ridge detail about 1980. Inspector Roy A. Huber, RCMP,
formulated the ACE-V process and Staff Sergeant David Ashbaugh, RCMP, popularized this process
within the friction ridge identification field.

A- Analysis: The unknown item must be reduced to a matter of properties or characteristics. These
properties may be directly observable, measurable, or otherwise perceptible qualities.
C- Comparison: The properties or characteristics of the unknown are now compared with the
familiar or recorded properties of known items.



E- Evaluation: It is not sufficient that the comparison disclose similarities or dissimilarities in
properties or characteristics. Each characteristic will have a certain value for identification
purposes, determined by its frequency of occurrence. The weight or significance of each must
therefore be considered.
V –Verification: It (scientific method) insists upon verification as the most reliable form of proof.
Insp. Roy Huber, Identification News Nov. 1962

A- analyze - The first step, analysis, requires the expert to examine and analyze all variables
influencing the friction ridge impression in question. This begins with an understanding of friction
ridged skin and the transition of the three dimensional skin structure to a two dimensional image.
When examining latent fingerprints, several factors must be accounted for and understood. Some of
these factors are the material upon which the latent print has been deposited (substrate distortion),
the development process(es), pressure distortion, and external elements (blood, grease, etc.,
different types of matrix distortion). Clarity of the print should be assessed and level of tolerance for
discrepancies considered. The quantity and quality of the latent print ridges influences the
examiners ability to perform the next phase. The conclusion of the analysis process is a
determination as to whether sufficient information exists to proceed to the next phase.

C- compare - The comparison process introduces the known exemplar with which the latent print is
to be compared. At this point, there is also another analysis phase taking place. This analysis is of
the known exemplar in an effort to determine the suitability for achieving the conclusion stated
above. It is possible that the known exemplar may contain fingerprint images that are too heavily
inked or smudged, and thereby unreliable, thus preventing a conclusive comparison. The
comparison process begins with determining the general ridge flow and shape (Level 1 Detail) in an
effort to properly orient the latent print with a corresponding area of the known exemplar
fingerprints. This is generally followed by selecting key focal characteristics (Level 2 Detail),
understanding their position, direction and relationship and then comparing this formation with the
formations in the known exemplar. The quality and quantity of this information directly affects the
ease or difficulty of this process.

E- evaluate - The result of the comparison is the evaluation process or making a conclusion. The
general fingerprint community refers to the conclusions drawn as being one of three choices. First,
the two impressions (latent fingerprint and the known fingerprint) were made by the same finger of
the same person. Second, the latent impression was not made by any of the fingers of the exemplar
fingerprints. And third, a conclusive comparison could not be achieved, generally due to the lack of
adequate clarity or the absence of comparable area in the known exemplar. In order to establish an
identification decision, this process must insure that all of the fingerprint details are the same and
maintain the same relationship, with no existing unexplainable differences.

V- verify - The final process is verification. The general ru le is that all identifications must be verified
by a second qualified expert. This verification process by a second examiner is an independent
examination of the two fingerprint impressions (latent fingerprint and known exemplar fingerprint)
applying the scientific methodology of analysis, comparison and evaluation described above.























* General Protein Stains:
A disadvantage of techniques involving the dye solution staining technique is that articles containing latent prints have to be directly immersed in the
solution. To prevent the bloodstain from dissolving in the solution, the article has to be baked in an oven at 100 C for 3 to 5 min to denature and fix the
bloodstain on the surface. In addition, most dye solutions are made with organic solvents or are soluble under acidic conditions, making them unsuitable
for use on certain surfaces. Hunter described successful development of an identifiable print on gloves after 25 years with Coomassie blue.

The Fingerprint Development Handbood (PSDB) suggests that fingerprints in blood on non-porous surfaces, depending on the appearance of the prints,
should be processed using fingerprint powders first, followed by ninhydrin, amido black and then PD.(pg.43)

As always, it is suggested to photograph any latent prints developed with each process before treating the evidence with a new process.

Note: It is known that when liquid blood coagulates (clots), the serum and blood cells separate. A straw-coloured liquid, the serum fraction, forms
around the solid red mass, the blood cell fraction. If a finger touches coagulated blood that has not dried and then deposits a print on a surface, the
resulting “bloody” fingerprint may be composed mainly of serum, mainly of coagulated red cells, or of both. These possibilities have significant
implications for choosing the optimal method of bloody fingerprint enhancement. The best method for a particular bloody print should be based on an
understanding of the nature of the bloody print and the mechanism of the transfer. (A.F.T. pg.146)



Additional Latent Print Development Processes

Latent Print Examination of Skin
by Ed German

updated 10 July 2001
a

Because the same chemicals naturally deposited in latent prints are also present on the rest of the body's skin, successful latent print detection on skin
normally involves a contaminant of some type (blood, dirt, lipstick, wet paint, vaseline, etc.). I recommend detectives look carefully at the victim's skin
for any obvious "finger or palm ridge detail" (not just red marks on the skin). Success may come in the form of just having your evidence technicians
take pictures of visible prints.

If the victim is wearing red or orange lipstick and the suspect put his hand on her (or his) mouth, you will have good potential for examining the live (or
deceased) victim's body (and clothing, bed sheets, etc.) with an alternate light source or portable laser (viewing through AR goggles - typically orange) to
see latent prints which are invisible in room light/daylight but glow brightly when excited with relatively monochromatic blue-green light. Red and
orange lipstick contain dyes very similar to those we use in crime labs to "tag" faintly developed super glue fumed prints and make them glow brightly.

Two schools of thought for developing latent (invisible) prints

There are two schools of thought insofar as how to develop invisible (latent) friction ridge prints which may be on a body. They are the "lift transfer"
method and "direct super glue fuming" method. It is possible to use both methods (lift transfer, then fuming) on cadavers, though most experts tend to
use only one or the other. (Note – Per OPC Training Manual – “Magnetic powders have been used with limited success on cadavers in homicide cases.”

Lift transfer method

Known for decades as the "iodine fuming silver transfer lift" method, the development of fatty/waxy contaminant latent prints transferred from skin
onto a nonporous surface is still quite popular... but now with improved transfer mediums and post-transfer development. Since the 1990's, super glue
development of the transferred prints has generally replaced old fashioned exposure of silver plates to actinic lighting for developing impressions.
Latent Print Examiner William Sampson from Florida has contributed to much of the modified transfer lift research for skin.

For live victims, a piece of black plastic (such as RC photo paper developed as black) can be held against areas suspected as possibly bearing latent
(invisible) prints. Other nonporous surfaces such as a mirror, glass, or metal plate may be used instead of photo paper. Some examiners use a sponge or
soft pad between their hand and the photo paper to improve contact the victim's skin.

Hold the transfer surface against the skin for 15 to 20 seconds. The nonporous transfer surface should then be super glue fumed to develop latent prints
which may have transferred. There is no need to wait for "water content drying" because any water in the latent print residue will aid polymerization
with super glue fumes.

After super glue fuming, further development of the nonporous transfer surface should include luminescent dye stain, laser or alternate light source
excitation, and (lastly) powder rubbing.



For deceased victims, the body's skin surface should be between 72 and 80 degrees for optimal fatty/waxy impression transfer. Warm the lift card or
other transfer medium with a portable hair dryer just before lifting (warming it to above 86 degrees fahrenheit has been suggested by some
researchers).

Some examiners use porous white paper (such as adding machine tape) for lifting impressions... the main difference being the post-transfer
development methods. DFO, ninhydrin and then PD is one of the most sensitive sequences for processing paper.

Super glue fuming cadavers

Ivan Futrell and Tim Trozzi of the FBI's Latent Fingerprint Section worked with Art Bohanan of the Knoxville, Tennessee Police Department in performing
some of the most significant research of the 1990's on super glue fuming bodies.

Ideally the body should not be refrigerated prior to fuming because moisture can destroy impressions that might otherwise be developed. If already
refrigerated, permit all condensation moisture to evaporate upon removing the body from the cold locker/drawer.

An airtight plastic tent can be assembled over the body and fuming is accomplished using heat acceleration (coffee cup warmers) accompanied by a
small, battery powered fan to help with even fume distribution. The fan should be battery powdered because sparks from a 110V electric fan motor
may pose a fire hazard in a confined fuming chamber.

A test strip of plastic or aluminum bearing a "test" latent print should always be fumed with the body. If the test impression has developed well (clearly)
then you are ready to dust the body using a contrasting color powder. Feather dusters with fluorescent powders are sometimes successful; but black
magnetic powder is used more often. Black magnetic powder usually "paints" the skin less, doesn't require a laser or alternate light source and is easier
to photograph.

Portable fuming devices are commercially available and can be used to develop prints in as little as 10 to 15 seconds of fuming for each small area
examined.









These techniques may not be appropriate, or the additional equipment needed not available.

Japanese researchers have published that hemiketals of ninhydrin, obtained by exchanging the water molecule in ninhydrin [also known as
1,2,3-indantrione monohydrate] for an alcohol, are soluble in apolar solvents like petroleum ether without the need for addition of polar
solvents. The solutions were reported to develop fingerprints on thermal paper, without darkening of the surface.

Such a product (named ThermaNin) is now available from BVDA.

To our knowledge, the effectiveness of the different techniques has not been compared.

How does ThermaNin work

ThermaNin will not develop any fingerprints by itself. The process relies on the fact that after application of its solution to paper, ThermaNin
will readily convert to ninhydrin and the alcohol upon contact with water present in the paper or in the atmosphere. This conversion can be
detected from the weak odor of the alcohol that will be given off by the paper afterwards. The ninhydrin will then be available to react with
any fingerprint residue in the paper. The ninhydrin will not dissolve in petroleum ether, so the paper can be dipped twice (with a certain
waiting time in between, to allow for the conversion of the ninhydrin hemiketal to ninhydrin and alcohol) to increase the ninhydrin
concentration in the paper.



Manual of use

Due to the sensitivity of ninhydrin hemiketals (like ThermaNin) towards water, their solutions in petroleum ether cannot be stored long
without degrading the performance. A working solution should be used soon, at least within 1-3 weeks. Therefore, we cannot supply
working solutions, they should be made fresh when needed. The ThermaNin crystals that we supply are fairly resistant to atmospheric
humidity and have no apparent shelf life when stored in tightly sealed containers.

A working solution that takes not too long to prepare, by dissolving the ThermaNin powder in petroleum ether/pentane or heptane by
shaking (for 5-10 minutes), contains 4 gram per liter (or 0.4 gram per 100 ml). Slight warming of the solution (till around 30-40° C) will aid
the dissolution of the ThermaNin powder considerably.

German researchers at the BKA in Wiesbaden found that for dissolving, application and storage of working solutions of ninhydrin hemiketals
either plastic or aluminium containers should be used, with a strong preference for aluminium. Generally speaking petroleum ether etc.
diffuses out of plastic bottles and water in, aluminium does not have this problem.

In glass bottles the shelf life of the working solutions is drastically shortened. This is probably due to the small amount of water adhering to
the walls and the slightly acidic nature of the glass surface (accelerates the reaction between water and ThermaNin).

Development of the fingerprints can be done in the usual manner: at room temperature, in the dark and elevated humidity (around 80% is
preferred). Because of the nature of thermal paper heating of the paper to accelerate development of the prints is not possible: the paper
will turn dark.

Because of the sensitivity of the paper for polar solvents, treatment of the thermal paper with zinc chloride is not an option either.

Safety

On contact with water ThermaNin will readily fall apart in ninhydrin and alcohol. Therefore, the safety characteristics of the product can be
judged from those components. Ninhydrin is considered harmful if swallowed and irritating to eyes, skin and respiratory system; the alcohol
as a skin and eye irritant. The precautions taken when working with ninhydrin (protective clothing, gloves, safety glasses when working with
the solutions) will be sufficient for this product too.



VACUUM METAL DEPOSITION

Fingerprint contamination on a surface can hinder the deposition of metallic films following metal evaporation under vacuum. This
phenomenon has been known for a long time but it is only recently that it has been applied to the detection of latent fingerprints. It is now
accepted that Vacuum Metal Deposition (VMD) is an extremely sensitive and useful technique for fingerprint detection on a variety of
surfaces and it may be employed in conjunction with other development techniques, such as cyanoacrylate. Unfortunately, a large VMD
units are prohibitively expensive for most laboratories, and significant experience is required in order to obtain the best results from this
technique.

Gold is evaporated under vacuum to form a very thin layer of metal on the surface under examination (this layer is invisible to the naked
eye). A second layer of zinc or cadmium (the latter is rarely used because of its toxicity) is deposited in the same manner. The gold film is
uniformly deposited across the surface of the sample and penetrates the fingerprint deposit. The zinc is deposited preferentially on the
exposed gold but does not penetrate the fingerprint deposit - the ridges are therefore left transparent while the background becomes
plated with a layer of zinc. Excellent fingerprint detail can be obtained in this way with the best results on surfaces such as plastic and glass.
Fresh fingerprints, less than 48 hours old, have also been developed on cloth and banknotes using this technique. See below.

Principle of fingerprint development by VMD

Vacuum Metal Deposition can sometimes reveal fingerprint detail when all other techniques have failed. Excellent results have been
obtained using metal deposition after cyanoacrylate development followed by luminescent staining.

Vacuum metal deposition (VMD) is a well-established technique that can be used for the development of latent fingermarks on a range of
polymer surfaces, including polyethylene (PE) bags exposed to harsh environmental conditions. The technique has also proved to be
effective on difficult semi-porous surfaces such as the polymer banknotes in circulation in Australia and in an increasing number of other
countries.



Reagent Reacts With Type of substrate
Resultant

Colour

IODINE FUMING

Physical process - iodine
fumes adhere to

sebaceous components
of latent print residue.

Porous or
Non-Porous

Yellow to Brownish-
coloured prints.

DFO Chemical reaction with
Amino Acids

Porous Pink or Fluorescent
Yellow

NINHYDRIN Chemical reaction with
Amino Acids

Porous Magenta to Deep Purple

PHYSICAL DEVELOPER
Chemical reaction with

lipids, fats, oils and
waxes in latent print

residue.

Porous, including
previously wet porous

items.
Grey

SILVER NITRATE
Chemical reaction with

salts in latent print
residue.

Porous Dark brown or black.

CYANOACRYLATE FUMING Chemical reaction.
Polymerization of latent

print residue.

Non-porous
White.

Enhance with fluorescent
dyes & view under UV,

laser or FLS.

POWDERS
Granular, metallic,

magnetic, fluorescent

Physical process- powder
adheres to moisture and

lipid components.

Non-porous and
porous.

Variety of colours -
choose to create the best
contrast with substrate.

SMALL PARTICLE REAGENT
Physical process -

adheres to sebaceous
components of latent

print residue.

Wet, non-porous. Can
be used post-CA Grey

VACUUM METAL
DEPOSITION

Deposition of thin metal
films onto fatty

components of latent
print residue.

Non-porous, plastic
and older items. Grey

SUDAN BLACK
A dye which stains fatty

components of
sebaceous sweat.

Greasy, non-porous.
Blue-Black



Reagent Reacts With Type of substrate
Resultant

Colour

AMIDO BLACK Chemical reaction with
protein in blood.

Bloodstained
specimens. Effective on

plastics & cotton
sheets.

Blue - black

COOMASSIE BLUE Chemical reaction with
protein in blood.

Bloodstained
specimens.

Navy blue

AQUEOUS LEUCOCRYSTAL
VIOLET Chemical reaction with

blood.
Bloodstained
specimens.

Purple

HUNGARIAN RED Chemical reaction with
protein in blood.

Bloodstained
specimens.

Red

CROWLES DOUBLE STAIN Chemical reaction with
protein in blood.

Bloodstained, non-
porous items.

Blue

LEUCOMALACHITE GREEN Heme-reacting
chemical reagent.

Bloodstained
specimens.

Dark Green

LUMINOL Chemical reaction with
hematin.

Presumptive test for
blood.

Luminescence - low
intensity & short

duration.

View with FLS.

GENTIAN VIOLET
Reacts with epithelial

skin cells and
sebaceous

components.

Light-coloured adhesive
tape

Purple

STICKY SIDE POWDER Physical process.
Mixture fills in ridge

impressions.

Light-coloured adhesive
tape Black

TITANIUM DIOXIDE Chemical reaction
Use on plastic, electrical

& duct tape (both
sides).

White



















Very approximate correlations between wavelengths and colour:
(1 nm = 1 nanometre = one-billionth of a metre; 1 mm = 1,000,000 nm)

Luminescence -

1. The emission of light that does not derive energy from the temperature of the emitting
body, as in phosphorescence, fluorescence, and bioluminescence. Luminescence is caused
by chemical, biochemical, or crystallographic changes, the motions of subatomic particles, or
radiation-induced excitation of an atomic system.

2. The light so emitted.

Photoluminescence -

A luminescence excited in a body by some form of electromagnetic radiation incident on the body.
The term photoluminescence is generally limited to cases in which the incident radiation is in the
ultraviolet, visible, or infrared regions of the electromagnetic spectrum.

Photoluminescence may be either a fluorescence or a phosphorescence, or both. Energy can be
stored in certain luminescent materials by subjecting them to light or some other exciting agent,
and can be released by subsequent illumination of the material with light of certain wavelengths.
This type of photoluminescence is called stimulated photoluminescence. See also Fluorescence;
Luminescence; Phosphorescence.

Chemoluminescence -

Emission of light as a result of a chemical reaction. Different chemicals require illumination with
light from different regions of the spectrum to excite fluorescence and the wavelength (colour) of
the emitted light varies from one chemical to another.

Fluorescence -

Fluorescence is the property that some chemicals possess of being able to absorb light of a specific
colour and then convert some of the absorbed energy into light of a different colour of longer
wavelength. The time delay between absorption and emission is only a fraction of a second (less
than 10 seconds) so that when the illuminating light is removed the emission apparently stops.

Typically, light in the ultraviolet, blue or green parts of the spectrum is used to excite fluorescence
which may result in the emission of light in the yellow, orange, red or infrared parts of the
spectrum. (Because some of the energy has been lost before emission takes place, the light emitted

400 nm = Violet (Higher energy)
450 nm = Blue
500 nm = Blue/Green
550 nm = Green
600 nm = Yellow/orange
650, 700nm = Red (Lower energy)


