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ABOUT WHITE BLACK LEGAL 

 

White Black Legal – The Law Journal is an open-access, peer-reviewed, and refereed legal 

journal established to provide a scholarly platform for the examination and discussion of 

contemporary legal issues. The journal is dedicated to encouraging rigorous legal research, 

critical analysis, and informed academic discourse across diverse fields of law. 

 

The journal invites contributions from law students, researchers, academicians, legal 

practitioners, and policy scholars. By facilitating engagement between emerging scholars and 

experienced legal professionals, White Black Legal seeks to bridge theoretical legal research 

with practical, institutional, and societal perspectives. 

 

In a rapidly evolving social, economic, and technological environment, the journal endeavours 

to examine the changing role of law and its impact on governance, justice systems, and society. 

White Black Legal remains committed to academic integrity, ethical research practices, and the 

dissemination of accessible legal scholarship to a global readership. 
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AIM & SCOPE 

 

The aim of White Black Legal – The Law Journal is to promote excellence in legal research 

and to provide a credible academic forum for the analysis, discussion, and advancement of 

contemporary legal issues. The journal encourages original, analytical, and well-researched 

contributions that add substantive value to legal scholarship. 

 

The journal publishes scholarly works examining doctrinal, theoretical, empirical, and 

interdisciplinary perspectives of law. Submissions are welcomed from academicians, legal 

professionals, researchers, scholars, and students who demonstrate intellectual rigour, 

analytical clarity, and relevance to current legal and policy developments. 

 

The scope of the journal includes, but is not limited to: 

• Constitutional and Administrative Law 

• Criminal Law and Criminal Justice 

• Corporate, Commercial, and Business Laws 

• Intellectual Property and Technology Law 

• International Law and Human Rights 

• Environmental and Sustainable Development Law 

• Cyber Law, Artificial Intelligence, and Emerging Technologies 

• Family Law, Labour Law, and Social Justice Studies 

 

The journal accepts original research articles, case comments, legislative and policy analyses, 

book reviews, and interdisciplinary studies addressing legal issues at national and international 

levels. All submissions are subject to a rigorous double-blind peer-review process to ensure 

academic quality, originality, and relevance. 

 

Through its publications, White Black Legal – The Law Journal seeks to foster critical legal 

thinking and contribute to the development of law as an instrument of justice, governance, and 

social progress, while expressly disclaiming responsibility for the application or misuse of 

published content. 
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ABSTRACT 

Bloodstain pattern analysis (BPA) is a specialised field within forensic science that examines 

the size, shape, distribution, location, and physical characteristics of bloodstains can be 

analysed to determine the sequence to infer the events that produced them. In homicide 

investigation, BPA contributions forensic crime scene reconstruction by providing information 

about the probable positions and movements of the victim and assailant, the direction and 

characteristics of the bloodshed, the type of the force that may have caused it, and the order 

in which events unfolded at the scene. This paper examines the theoretical basis, investigative 

applications, methodological procedures, and evidentiary value of BPA in homicide cases. It 

also evaluates the limitations of BPA, including contextual bias, interpretive subjectivity, 

surface effects, environmental alteration, and the need for corroborative evidence. The paper 

argues that BPA is most reliable when applied through standardised procedures, thoroughly 

documented scene examinations, controlled experimentation, and a multidisciplinary approach 

involving forensic pathology, DNA analysis, ballistics, digital imaging, and crime scene 

investigation. The study concludes that BPA is a valuable scientific tool for homicide 

reconstruction, but its conclusions should be expressed within defined limits and supported by 

independent forensic evidence. 

 

Keywords: Bloodstain Pattern analysis; homicide investigation; crime scene reconstruction; 

forensic science; scientific crime detection; forensic evidence. 

 

1. INTRODUCTION 

Homicide investigation requires the scientific reconstruction of a violent event from physical 

evidence left at the scene. Among the different forms of physical evidence, blood is one of the 

most significant because it may reveal not only the biological identity of the person from whom 
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it originated but also the dynamics of the event in which it was shed. Bloodstain pattern analysis 

is the forensic discipline concerned with the examination and interpretation of bloodstains and 

bloodstain patterns to determine the possible mechanisms, forces, and sequences that created 

them. 

BPA does not merely identify blood. Instead, it examines the morphology and spatial 

arrangement of blood deposits including stain shape, size, distribution, directionality, and 

impact angle, to infer possible events. In homicide cases, this information may assist 

investigators in reconstructing the position of the victim and assailant, movement of the 

assailant, aspects of repeated impacts, and the probable location from which blood was 

projected. 

The importance of BPA has increased with the development of modern crime scene 

documentation technologies, including high-resolution photography, three-dimensional laser 

scanning, photogrammetry, and computational modelling. These methods allow analysts to 

document bloodstains accurately and may support more precise estimate of possible areas of 

convergence and origin. At the same time, research has shown that BPA conclusions may vary 

between analysts and may be affected by cognitive and contextual bias. Therefore, 

standardisation, training, proficiency testing, technical review, and interdisciplinary 

corroboration are essential for reliable forensic practice. 

 

2. RESEARCH OBJECTIVES 

The objectives of this study are: 

❖ To explain the role of BPA as a scientific method of crime detection. 

❖ To analyse the application of BPA in homicide investigations. 

❖ To examine the contribution of BPA to forensic crime scene reconstruction. 

❖ To identify the major categories of bloodstain patterns relevant to homicide cases 

❖ To evaluate the limitations, risks, and evidentiary boundaries of BPA. 

❖ To recommend measures for improving the reliability and admissibility of BPA 

evidence. 

 

3. LITERATURE REVIEW 

3.1 Bloodstain pattern analysis as Forensic Discipline 

Forensic science involves the systematic collection, examination, and analysis of evidence for 

use in legal proceedings. BPA forms part of this broader framework because it applies scientific 
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observation and physical reasoning to blood evidence. The discipline examines bloodstain 

patterns to determine their significance, the possible forces or mechanisms that produced them, 

and the relevance of those findings to the investigative question. BPA is commonly used in 

cases involving violence, particularly homicide, assault sexual violence, and suspicious deaths. 

It may be applied to bloodstains present on floors, walls, ceilings, furniture, clothing, weapons 

and other objects associated with the scene. 

 

3.2 BPA and crime scene reconstruction 

Crime scene reconstruction involves examining physical evidence and applying forensic 

methods to establish how an incident unfolded findings, and scientific reasoning to develop a 

supported account of what may have occurred during a criminal event. BPA contributes to 

reconstruction by helping investigators understand the spatial and temporal dynamics of 

bloodshed Research has demonstrated that bloodstain patterns may assist in determining the 

positions of victims and suspects, possible mechanisms of bloodshed and the sequence of 

events during a violent encounter. In homicide cases, BPA may help evaluate competing 

accounts of an incident, including accounts involving assaults, self-defence, suicide, or scene 

staging. Such interpretation require corroboration; bloodstain patterns alone do not establish 

intent or legal responsibility. 

 

3.3 Reliability and standardisation 

The reliability of BPA has become an important subject of scholarly and policy attention. A 

large-scale study of practising analysts found that some conclusions were erroneous and that 

analysts sometimes disagreed with one another regarding the interpretation and classification of 

bloodstain patterns. The study reported that 11.2 per cent of responses concerning samples with 

known causes were erroneous, while 7.8 per cent of responses contradicted those of other 

analysts. These figures require a complete citation and verification against the original study 

before submission. In response to such concerns, forensic standards bodies have developed 

guidance for analyst training, proficiency testing, standard operating procedures, technical 

review, certification, and casework methodology. The cited OSAC methodology standard 

emphasises a systematic, data-supported approach and includes measures to reduce exposure 

to task-irrelevant contextual information that may bias interpretation. The standard’s exact title, 

version, and publication status should be verified. 
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4. SCIENTIFIC BASIS OF BLOODSTAIN PATTERN ANALYSIS 

4.1 Physical properties of blood 

Blood behaves as a complex biological fluid. When blood exists the body, its behaviour is 

influenced by viscosity, surface tension, density, volume, velocity, gravity, air resistance, and 

the nature of the surface on which it lands. These factors affect the final shape, size, and 

distribution of bloodstains. A spherical blood droplet in flight generally produces a circular stain 

when it strikes a suitable at an angles of 90 degree. When the impact angle becomes more 

oblique, the stain becomes elongated, and its shape may indicate the direction of travel. 

Directional features may assist interpretation, but tail, spine and satellite stains should not 

treated as independently conclusive indicators. 

 

4.2 Surface Characteristics 

The surface onto which blood falls strongly affects stain morphology. Smooth, non-absorbent 

surfaces generally produce more defined stain edges, while rough, porous, or textured surfaces 

may produce irregular edges, satellite staining, and distortion. Studies of different paper 

surface, for example, have found that stain edge morphology varies according to surface texture 

and properties. Therefore, conclusions about velocity, force, or direction should not be made 

without considering the target surface. Where possible, analysts should conduct controlled 

experiments using materials similar to those found at the scene. 

 

5. MAJOR BLOODSTAIN PATTERNS IN HOMICIDE INVESTIGATION 

5.1 Passive bloodstains 

Passive bloodstains are created primarily by the action of gravity, rather than by an additional 

applied force. They include drops, pools, and flows. Clotting describes a change in the blood 

rather than a separate mechanism of deposition. In homicide investigations, passive stains may 

help assess the movement of an injured person, whether blood accumulated while a body 

remained in a particular position, or possible movement of the body after death. Such 

interpretations depend on scene conditions and corroborative evidence. 

 

5.2 Impact spatter 

Impact spatter is produced when a force is applied to a liquid blood source. It may help assess 

whether an assault occurred at the location where the blood was found. Pattern appearance alone 

should not be used to identify a particular weapon or quantify the force involved. 
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5.3 cast-off patterns 

Cast-off patterns are created when blood is released from a blood- bearing object, such as a 

weapon or hand. These patterns may occur during repeated swinging motions, such as those 

associated with a blunt weapon or edged weapon. Cast-off stains may assist in estimating the 

minimum number of blood- releasing movements, although this estimate must be made 

cautiously because multiple movements can produce overlapping patterns. The number of 

patterns should not automatically be equated with the number of blows. 

 

5.4 Arterial spurt patterns 

Arterial spurt patterns occur when blood escapes under pressure from an injured artery. These 

patterns may show rhythmic or projected deposits and may indicate the victim’s movement after 

injury. In homicide investigations, arterial patterns may assist in reconstructing the victim’s 

position and movements during the fatal event. 

 

5.5 Expirated bloodstains 

Expirated bloodstains are produced when blood, is expelled from the mouth, nose, or airway. 

They may result from injuries to the respiratory system or from blood entering the airway. 

These patterns can sometimes resemble impact spatter and therefore require careful 

interpretation. 

 

5.6 Transfer and contact patterns 

Transfer patterns occur when a blood-covered surface contacts another surface. Examples 

include bloody handprints, footwear marks, fingerprints, weapon marks and fabric 

impressions. In homicide cases, transfer stains may assist in reconstructing movement within 

the scene, the handling of weapons, or contact between the victim and offender. They do not, 

by themselves, establish the identity or role of the person responsible for the contact. 

 

5.7 Altered bloodstains 

Altered bloodstains include blood deposits that have clotted, dried, becomes diluted, developed 

skeletonised margins or been distributed by cleaning or subsequent activity. Altered patterns 

may be consistent with a delay between bloodshed and discovery, attempts to clean the scene, 

or movement of objects after the event. such appearances do not independently establish 

elapsed time or prove deliberate cleaning. 
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6. METHODOLOGY OF BPA IN HOMICIDE INVESTIGATION 

A scientifically defensible BPA examination should follow a structured process. The following 

subsections present a general workflow for BPA casework, emphasising documentation, 

analysis and data- supported interpretation. They are not presented as a verbatim reproduction 

of OSAC methodology. 

 

6.1 scene security and documentation 

The first step is to secure and preserve the scene. Investigators must prevent contamination, 

unnecessary movement, and alteration of evidence. Comprehensive documentation should 

include: 

• Overall mid-range, and close-up photographs. 

• Measurements of stains and spatial relationships. 

• Notes on stain location, colour, condition, and surface type 

• Sketches and measurements. 

• Video where appropriate. 

• Three-dimensional laser scanning or photogrammetry where available. 

 

6.2 Identification of Bloodstains 

The analyst identifies suspected bloodstains and records their physical characteristics. 

Presumptive tests may be used at the scene or in the laboratory to indicate the possible presence 

of blood. Appropriate confirmatory testing and may establish the nature of the material, DNA 

profiling may assist in identifying its biological source. These are distinct analytical questions. 

 

6.3 Classification of Patterns 

The analyst classifies observed stains into pattern categories, such as passive stains, impact 

spatter, cast-off patterns, transfer stains, arterial patterns, or altered stains. Classification should 

be based on observable physical characteristics rather than assumptions about the alleged 

offender or victim. Where the featured do not support a reliable classification, the analyst 

should record the uncertainty rather than force a categorical conclusion. 

 

6.4 Analysis of direction, angle, and origin 

Where appropriate, the analyst measures selected stains to determine directionality and impact 

angle. Using multiple stains, the analyst may estimate an area of convergence or an area of 
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origin. Modern approaches may use digital photogrammetry, three-dimensional scanning, and 

computational fluid dynamics to support these estimates. Their accuracy depends on the 

method’s validation, the suitability of the stains, and the quality of the measurements. 

 

6.5 Integration with other Evidence 

BPA findings should be integrated with other forensic evidence, including: 

• Autopsy and forensic pathology findings. 

• DNA profiling and blood-source identification. 

• Toxicology results. 

• Wound interpretation. 

• Weapon and ballistics evidence. 

• Digital and CCTV evidence. 

• Witness and suspect statements. 

Contextual information should be introduced in a controlled and documented manner to reduce 

the risk that expectations influence the initial interpretation of the stains. 

 

7. DISCUSSION 

BPA occupies an important position in forensic investigation because blood is frequently 

present at violent crime scenes and can provide information unavailable from other types of 

evidences. In homicide cases, BPA may help investigators move beyond the simple question 

of whether blood is present to the more complex question of how the bloodshed occurred. 

The future of BPA is likely to involve greater use of digital technologies and automated 

analysis. Machine- learning approaches have been explored to distinguish between different 

categories of bloodstain patterns, including impact spatter and gunshot-related backward 

spatter. Such methods may improve consistency, but they must be validated thoroughly before 

being used as decision 

-making tools in casework. The specific studies supporting these statements should be cited. 

 

8. CONCLUSION 

Bloodstain pattern analysis is a significant scientific tool in homicide investigation and forensic 

crime scene reconstruction. It assists investigators in interpreting the dynamics of bloodshed, 

estimating possible victim and offender positions, evaluating possible mechanisms of 
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bloodshed, assessing movement within the scene, and detecting possible staging or alteration. 

At the same time, BPA has important limitations. It is an interpretive discipline, vulnerable to 

contextual bias and variation in analyst conclusions, and it cannot independently identify the 

source of blood or provide a definitive account of a homicide. Its value is maximised when it 

is applied through standardised procedures, documented thoroughly, supported by controlled 

experimentation, reviewed independently, and integrated with DNA analysis, forensic 

pathology, ballistics, and other forensic evidence. 

Therefore, BPA should be regarded as a valuable but bounded component of scientific crime 

detection. When used responsibly, it can support homicide reconstruction and contribute to 

more accurate, evidence-based criminal investigations. 
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