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Forensic Science: deals with the scientific aspects of a criminal investigation.  

Criminology is the scientific study of crime, including its causes, responses by law 

enforcement, and methods of prevention. 



•„Forensic‟ = Latin word „forensis‟ which comes from forum i.e. market 

place. 

 

•The word “Forensic” means “of Court of Law””.  

 

•In ancient Rome, case were tried at the „forum‟ or public meeting place. 

 

•Forensic scientists conducts tests on forensic evidence collected at the 

scene of crime/accident and give opinion in this regard. 

 

 



Forensic science: is the application  of science to criminal and civil laws, mainly—on the 
criminal side—during criminal investigation, as governed by the legal standards 
of admissible evidence and criminal procedure. 

Edmund Locard  : Locard's Exchange Principle which stated "whenever two objects 
come into contact with one another, materials are exchanged between them". This 
means that every contact by a criminal leaves a trace. 

Subdivisions:  
1. Trace Evidence Analysis 
2. Forensic Toxicology 
3. Forensic Psychology 
4. Forensic Podiatry 
5. Forensic Pathology 
6. Forensic Anthropology 
7. Forensic Odontology 
8. Forensic Linguistics 
9. Forensic Archeology 
10. Forensic DNA Analysis 
11. Forensic Engineering 
12. Forensic Botany 
13. Forensic Entomology 
14. Forensic Ballistics 
15. Forensic Geology 
16. Digital Forensics 



Evidence – defines as all information, permitted by the court, that may 

help in solving a cae, presented at the time of trial through the medium of 

witness, documents, records etc. for the purpose of inducing belief in the 

Court of Law. 

Under Section 293 of Criminal Procedure Code (1974), the report of 

the Director of a Fingerprint Bureau is admissible as evidence without 

his physical presence in the court. 



Court of Law 
 
 

Law: the system of rules which a particular country or community recognizes as 

regulating the actions of its members and which it may enforce by the imposition of 

penalties. 

Court: is the application of laws to the controversies brought before it  and the 

public administration of justice. 

 

Depending o the nature of cases the courts are two type 

 1. Civil Courts- which try only civil cases 

 2. Criminal Courts- which try both civil and criminal cases 

 

Court of Appeal 

 i. Supreme Court 

 ii. High Court 

Court of Trial 

 a. Session Court 

 b. Magistrate‟s Court- i. Chief Judicial/Chief Metropolitan Magistrate 

       ii. Firt Class Magistrate 

       iii. Second Class Magistrate 
 



Forensic Science Research & Teaching in India 
 
•Central Forensic Science Laboratory 
•State Forensic science Laboratory 
•District Forensic Science Laboratory 
•National Institute of Forensic Science and Criminology 
• Central Finger Print Burro (CFPB), Kolkata 
•State Finger Print Burro  
 
•Department of Forensic Medicine and Toxicology 

The Central Forensic Science Laboratory, Hyderabad 
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• Forensic anthropology is a specialized branch of physical 

anthropology, which deals with the medico-legal investigation. 

  

 

• A forensic anthropologist can assist in the identification of 
deceased individuals whose remains are decomposed, burned, 
mutilated or otherwise unrecognizable, as might happen in a 
plane crash. 

 

•  Forensic anthropologists are also instrumental to the 
investigation and documentation of genocide and mass graves. 

 

• Thomas Dwight (1843-1911) is credited with being the Father of 
Forensic Anthropology in the United States. He was the first to 
write articles and essays and give lectures on human skeletal 
identification, the original designation of forensic anthropology. 

 

  
 

Forensic Anthropology 

Thomas Dwight (1843-1911)  



Forensic Anthropology: 
C C Snow (1977) is “ the application of physical anthropologists specialized knowledge 
of human sexual, racial, age and individual variation to the problems of medical 
jurisprudence”. 
 
Ted Stewart(1979) as “that branch of physical anthropology which, for forensic 
purposes, deals with the identification of more or less skeletionized remains known to 
be, or suspected of being, human. Beyond the elimination of non-human elements, the 
identification process undertaken to provide opinions regarding sex, age, race, stature 
and similar other characteristics of each individual involved as may lead to his or her 
recognition”. 
 
Iscan (1988) as an ‘‘applied subfield of physical anthropology,’’ 
 
Saul and Saul (1989) as an “osteobiography”  
 
A biological biography can be extracted by reconstructing specific biological 
parameters such as age at death, sex, ancestry, stature, pathologies, healed trauma, 
and even individual anomolies.  
 



‘‘Forensic Anthropology involves the application of principles utilized in the 
anthropological subfields of archaeology and physical anthropology to forensic 
investigations. Archaeological principles are employed during the search for, recovery, 
and preservation of physical evidence at the outdoor scene, and emphasize 
documentation of contextual relationships of all evidence to its depositional 
environment. Physical anthropological principles are employed during the laboratory 
analysis of human remains and focus on reconstruction of identity and events 
surrounding and subsequent to death, often heavily reliant upon contextual data 
collected at the site.’’ (Dirkmaat and Adovasio, 1997) 
 
Dirkmaat  et al. (2008) defines  forensic anthropology as the scientific discipline that 
focuses on the life, the death, and the postlife history of a specific individual, as 
reflected primarily in their skeletal remains and the physical and forensic context in 
which they are emplaced. 
 
Forensic anthropology is the application of the anatomical science 

of anthropology and its various subfields, including forensic archaeology and 

forensic taphonomy, in a legal setting. 
 



Forensic anthropology during the 1970s and 1980s:  Emphasis was given to the  
construction of the basic biological profile from skeletal tissues (age, sex, stature). Very 
little discussion was devoted to the relevance of crime scene evidence, and there was no 
discussion relative to estimates of postmortem interval and reconstructions of events 
surrounding the death. 
 
Based on the laboratory-derived observations of the bones. 
 
Limitations: the results were hampered by inappropriate sample materials and strategies, 
poor analytical standards, and the lack of specific training of forensic 
anthropology practitioners . 
 
Conclusion: ‘‘yet to be fully understood and routinely accepted by both the anthropological 
communityand the medicolegal system’’ (Iscan, 1988, p. 222). 



Forensic Anthropology Today 
 
This shift involves not only the way in which forensic anthropologists  answer some questions 
or problems, but also which of these can be considered legitimate questions within the 
scope of forensic anthropology.  
Six key developments :  
 
Two external developments 
 
1. DNA analysis, and  
2. The establishment of Daubert criteria with regard to admissibility of scientific evidence in 

the courtroom. 
 
Four developments occurred within forensic anthropology  
 
1) the pervasive use of improved quantitative methods drawn from modern comparative 
samples;  
2) the re-emphasis on forensic context through the implementation of forensic  
archaeological recovery methods; and the construction of scientifically based event 
reconstructions drawn from  
3) Forensic taphonomy, and  
4) Forensic skeletal trauma analysis 
 



Source: https://unikeyword.wordpress.com/tag/forensic-taphonomy/ 

A body farm is a research facility where humans decomposition can be studied in a 
variety of settings. 
•The aim is to gain a better understanding of the decomposition process, permitting the 
development of techniques for extracting information (such as the timing and 
circumstances of death) from human remains. 

Forensic Taphonomy 

University of Tennessee at Knoxville 



Excavation of Human Skeleton by students of P. G. Dept. of  
Anthropology, Utkal University, Deccan College, Pune at  

Harirajpur, BBSR, Odisha, 2013 

Forensic Archaeology 



 

 

Forensic Anthropology : Personal Identification, Determination of age, sex 

   and ancestry 

  

Biometry/Anthropometry 

Fingerprinting 

Human Skeletal remains 

DNA Fingerprinting/Profiling 

 

Ethical Issues  in Forensic Science/Forensic Anthropology : It is important that 

forensic anthropologists remain impartial during the course of an investigation. 



What is Anthropometry? 

• Greek 

–  Anthrop- : man 

–  -metry: measurements 

– Literal meaning: “measurement of humans”   

• The study of measurements or proportions of the human 
body according to sex, age, etc. for identification purposes  

– Dimensions of bones, muscles, and adipose (fat) tissues  
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Applications of Anthropometry 

• Identification of repeated criminals 

 

• Prevention of impersonation 

 

• Differentiation between the races 

  

• Intelligence tests became associated with Anthropometry 



Lombroso thought that criminals were born with 
detectable inferior physiological differences. He 
popularized the notion of "born criminal" and thought 
that criminality was a case of atavism or hereditary 
disposition. 
 
 Alphonse Bertillon (1853–1914) created a mugshot 
identification system for criminals prior to the 
invention of fingerprinting. 
 
 A mug shot or mugshot (an informal term for police 
photograph or booking photograph) is a photographic 
portraitof a person from the waist up, typically taken 
after a person is arrested. 
 

Cesare Lombroso (1835-1909) 



Alphonse Bertillon: Forensic Anthropometry 

 



Body Identification using Anthropometry 

• Bertillon used 5 basic measurements: 
– head length 

 

– head breadth  

 

– length of middle finger 

 

– Length of left foot 

 

– length from the elbow to the extremity of the middle 
finger  



Anthropometry Today 

• Biometrics 

• Nutrition and wellness 
– Weight Training 

• Ergonomics 
– dynamic anthropometry: Measurements taken on and around 

the figure when it is in any position other than the fixed ones.  

– Everyday life 

• Evolutionary Significance 
– Changes in humans overtime 

• Monitor growth in children 
– Cranial Anthropometry 









Fingerprint Principles 

 

 

 

According to criminal investigators, fingerprints follow 3 fundamental 

principles: 

• A fingerprint is an individual characteristic; no two people have 

been found with the exact same fingerprint pattern. 

• A fingerprint pattern will remain unchanged for the life of an 

individual; however, the print itself may change due to permanent 

scars and skin diseases. 

• Fingerprints have general characteristic ridge patterns (minutiae) 

that allow them to be systematically identified. 

Skin Grafting 
to alter 
fingerprints 



Rai Bahadur Hem Chandra Bose  with Azizul Haque, the two Indian employees 

of the Calcutta Anthropometric Bureau (before it became the Fingerprint Bureau), 

working under the supervision of Edward Henry have been credited with the 

primary development of the fingerprint classification system eventually named 

after their supervisor, and is known as the Henry Classification System 

of fingerprint. 

Khan Bahadur Qazi Azizul Haque was a Bengali inventor and police officer in 

British India, notable for his work with Edward Henry in developing the Henry 

Classification System of fingerprints, which is still in use.  

Haque provided the mathematical basis for the system.  

Born: 1872, Bangladesh 

Died: 1935 

Education: Presidency University 
(Source: Wikipedia) 

According to author Colin Bevan, Haque dissatisfied with anthropometric system 

proposed by Francis Galton began to work on a classification system of his own. He 

devised a mathematical formula to sort slips into 1024 pigeonholes in thirty-two columns 

and thirty-two rows based on fingerprint patterns. 

On 12 June 1897, the Council of the Governor General of India approved a committee 
report that fingerprints should be used for classification of criminal records. 



Fingerprint Classes 

There are 3 specific classes for all fingerprints based  

upon their visual pattern: arches, loops, and whorls.   
 

   Each group is divided into smaller groups  

     as seen in the lists below.  

Arch 

Plain arch 

Tented arch 

Loop 

Radial Loop 

Ulnar loop 

Whorl 

Plain whorl 

Central pocket whorl 

Double loop whorl 

Accidentical 



Did you know? 

 

Dactyloscopy is the study of fingerprint identification.  

Police investigators are experts in collecting “dactylograms”, 

otherwise known as fingerprints. 

60% of people have loops, 35% have whorls,  

and 5% have arches 



Arches 
Arches are the simplest type of fingerprints that are formed by 

ridges that enter on one side of the print and exit on the other.  No 

deltas are present. 

Plain Arch 

Ridges enter on one side and  

exit on the other side. 

Tented Arches  
Similar to the plain arch,  

but has a spike in the center. 

Spike or “tent” 



Loops 
Loops must have one delta and one or more ridges that enter and 

leave on the same side.  These patterns are named for their positions 

related to the radius and ulna bones. 

Delta 

Ulnar Loop (Right 

Thumb) 

Loop opens toward  

right or the ulna bone. 

Radial Loop (Right 

Thumb) 

Loop opens toward the   

left or the radial bone. 

NOTE:  On the left hand, a loop that opens to the left would be an ulnar 

loop, while one that opens to the right would be a radial loop.  



Whorls 
Whorls have at least one ridge that makes (or tends to make) a 

complete circuit.  They also have at least two deltas.  If a print has 

more than two deltas, it is most likely an accidental. 

Draw a line between the two deltas in the plain and central pocket 

whorls. If some of the curved ridges touch the line, it is a plain 

whorl.  If none of the center core touches the line, it is a central 

pocket whorl.  

Plain 

Whorl 

Central 

Pocket 

Whorl 



Whorls – Part 2 

Accidental Whorl 

Accidental whorls contain two 

or more patterns (not 

including the plain arch), or 

does not clearly fall under any 

of the other categories.  

Double Loop Whorl 

Double loop whorls are 

made up of any two loops 

combined into one print.  

Delta 

Delta 



Identify each fingerprint pattern. 

Right Hand 

Left Hand 

Left Hand 

Right Hand 

Right Hand 



Answers 
A = Plain Whorl    B = Double Loop whorl  C = Radial Loop 

D = Tented Arch    E = Plain Arch 









3 basic types of fingerprint impressions 
1. Latent 

– Most frequent 

– Visible to eye 

– Formed by oils and perspiration on the fingers  

• Durability of a latent print is variable and governed by several factors but if 
made on a hard, protected surface and left untouched, it is virtually 
permanent 

• Have been found & developed on objects in ancient tombs 

 

 



2. Visible 
– Most legible kind 

– Results from fingers stained with blood or ink or similar medium 

– Rarely found at crime scene 

3. Plastic or molded 
– Impression made on a soft surface such as cheese, soap or putty 

 

 



METHODS OF ENHANCEMENT  

 
 
 
 

1. FINGERPRINT POWDERS 
• BLACK (white surfaces) 
• GRAY (dark surfaces) 
• FLUORESCENT (multi-colored surfaces) 
• MAGNETIC (leather or rough plastic) 
                                        2. CHEMICALS 
IODINE FUMING  
NINHYDRIN  - REACTS WITH PROTEINS (on paper) 
PHYSICAL DEVELOPER -  - SILVER NITRATE BASED 
  - USED WHEN OTHER METHODS ARE UNSUCCESSFUL 

SUPER GLUE FUMING - CYANOACRYLATE ESTER 

– NON-POROUS SURFACES 

– CREATE FUMES WITH HEAT 

– 3. FLUORESENCE 

• PERSPIRATION CONTAINS COMPONENTS THAT FLUORESCE WHEN ILLUMINATED WITH LASER 
LIGHT 

• DOES NOT INTERFERE WITH DNA TESTING 

 

 



Visualization of latent prints with black powder 

 



Visualization of latent prints using iodine fuming 

 



Country Minimum 
number of 

identical point 

1. Australia 12 

2. Canada 10-12 

3. France 16 

4. Great Britain 16 

5. Japan 12-14 

6. Israel 10-12 

7. United State 7-12 

8. India 8 
 



Individuality may be determined: 
From surgical procedures 

From broken bones 

Identifying the remains 



 Determination of Age from Bones 
• Ages 0-5: teeth are best – forensic odontology 

• Ages 6-25: epiphyseal fusion – fusion of bone  

 ends to bone shaft 

 - epiphyseal fusion varies with sex and is typically complete by age 

25 

• Ages 25-40: very hard 

• Ages 40+: periodontal disease, arthritis, breakdown of pelvis, 

occupational stress, unique clues 

• Age estimation is not an exact science – age estimates are usually 

expressed in a range of years eg. this individual was 40-50 years of 

age at the time of his death 

 

 

 



Determination of Age from Bones 

 

 

Occupational stress wears bones at joints Skull at Different Ages 



Sex 



Determination of Sex 

1. Pelvis best 

•  females have wider subpubic angle 

•  females have a wider sciatic notch 

•  females have a broad pelvic inlet 

 

 

 



Determination of Sex 

2. Cranium second best 

• Crests and ridges more pronounced 
in males (A, B, C) 

• Chin significantly more square in 
males (E) 

• Jaw (I, E), mastoid process wide and 
robust in males 

• Forehead slopes more in males (F) 

 

 



Race/Ancestry 



Determination of Race 
The cranium is the only reliable bone and, even then, can only tell 

general category as below: 

• Mongoloid (all of Asian decent and Native American decent) 

 wider cheekbones, concave incisors, 

width between eyes greatest 

• Negro (everyone of African decent and West Indian decent) 

more prominent ridges, wider nasal opening 

• Caucasian (all „white‟ individuals) narrow everything 

 

 



Estimating Height 

• Measuring long bones like femur or humerus can help 
estimate height 
– Databases established that use mathematical relationships 

– Different tables for males, females, and races 

– Example 

 Recent study done :- Comparison of Body Height and Percutaneous 
Femur Length among North Indian Students. 

   For Male: Height = 147.85 +0.5922x F* 

  For Female: Height = 143.76+0.3615x F*  

  F - Femur length 



Determining Time of Death 

• Naked eye appearance is unreliable: 

• Tags of soft tissue, periostium, ligaments etc. indicate less than 5 

years old. 

• Soapy texture of surface indicates age less than a few decades. 

• Light, crumbling bones are likely to be a century or more old. 



 Sharp force trauma (bone cut) 

 Blunt force trauma (broken bone) 

 Antemortem vs. Postmortem breaks 

Determining Cause of Death 



Perimortem Injuries 

Injury occurred at or around the time of death and may have even caused the death 

http://www.depts.ttu.edu/sociologyanthropologyandsocialwork/forensics/alfz12-10.jpg


Methods of Forensic Anthropology 

I. Data Gathering Method: 
i. Anthroposcopy 
ii. Osteometry 
iii. Chemical methods and histology 
 
II. Data Analysis Method:  
i. Decision table  
ii. Range chart 
iii. Indexes (Discriminate Function Analysis, Regression) 

 



Role of the Forensic Anthropologist: 

• Are they really bones? 

• Are the remains human or animal?   

• How many bodies? 

• How long dead? ‐Recent or old  

• Cause of death? 

• Time since death? 

 



• What is the race of the individual? 

• What is the sex of the individual? 

• What is the age of the individual? 

• What is the stature of the individual? 

• What bony pathologies did the individual have? 

• What traumas did the individual have? 

• What individual traits did the individual have? 

 



Today forensic anthropology, as a scientific and professional discipline, is 

healthier and more robust.  

 

There is a tremendous increase in the number of publications and the 

diversification of topics discussed. 

 

Far from representing the mere addition of new methodological 

techniques (especially forensic taphonomy) provides forensic anthropology 

with a new conceptual framework, which is broader, deeper, and more 

solidly entrenched in the natural sciences. 

 

Today the role of Forensic anthropology as a viable player in the forensic 

sciences and in forensic  investigations is more significant, healthy and 

vigorous. 

Conclusion 



 

Thank you 


