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Abstract

World Archery, the international governing body for the sport, partnered
with Tabrasco Ltd to monitor athletes’ heart rates. The objective was to
provide television audiences with insight into the physiological responses
athletes experience during major tournaments. This paper outlines the
journey that resulted in real-time heartbeat monitoring at World Cup
events through a non-invasive method that athletes readily accepted.
Archery, the practice of using a bow and arrow, is a highly refined skill that
requires significant time and dedication to master. In modern society, it is
largely pursued as a recreational or competitive activity rather than a
survival necessity. Historically, however, bows and arrows played a vital
role in hunting and securing food. Even today, some remote communities
and indigenous groups continue to rely on traditional bows, which
generally impose a smaller environmental footprint compared to more
technologically advanced hunting tools. Archery, the skill of using a bow
and arrow, remains a discipline that demands patience, coordination, and
extensive practice. In modern societies, it is largely pursued as a
recreational activity or competitive sport rather than a necessity for
survival. Nevertheless, the historical importance of bows as tools for
acquiring food is undeniable. Even today, certain remote communities and
indigenous groups continue to rely on traditional bows. Although such
methods may be less efficient compared to modern alternatives, they
generally impose a smaller environmental impact, reflecting a more
sustainable interaction with natural resources.

Introduction

still practiced by certain indigenous and remote

Archery has a long and diverse history, with
evidence of bow-and-arrow use occurring in
different societies from prehistoric periods to the
modern era (Sisk and Shea, 2011; Whitman,
2017). Although archery is now primarily
associated with recreational activities and
competitive sport, its earlier functions were
closely connected with hunting, subsistence, and
warfare. The development and continued use of
the bow represented an important change in
projectile technology, allowing humans to
engage targets without relying solely on close-
range weapons. Traditional forms of archery are
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communities, where bows remain useful for
hunting and are generally associated with
relatively low environmental impact compared
with some contemporary hunting methods.

From a biomechanical perspective, archery
places distinctive demands on the human body.
Drawing and releasing a bow require repeated
activation of the muscles of the shoulders, arms,
chest, and upper back. The repeated application
of mechanical forces may influence skeletal
development because bone tissue responds and
adapts to habitual loading (Ruff, 2008).
Consequently, researchers have proposed that
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individuals who regularly practiced archery
could develop measurable differences between
the dominant and non-dominant upper limbs.
Several investigations have reported possible
asymmetrical characteristics in the humerus
among individuals associated with long-term
archery activity (Rhodes and Kniisel, 2005;
Molnar, 2006; Thomas, 2014). However,
establishing a direct relationship between a
particular activity and skeletal morphology
remains challenging, especially when
conclusions are based only on skeletal remains.
Interpreting skeletal asymmetry requires
consideration of the many different activities
that may produce comparable mechanical
stresses. A well-known example is the marked
asymmetry identified in the humeri of
Neandertals. This characteristic was initially
linked to repeated spear-thrusting activities.
However, experimental research by Shaw et al.
(2012) suggested that repetitive scraping
movements could provide an alternative
explanation because the muscle activation
patterns produced during scraping may
correspond more closely with the observed
skeletal characteristics. This demonstrates the
importance of combining archaeological
evidence, biomechanical experimentation, and
anatomical analysis when attempting to
reconstruct past human behavior.

The emergence of archery also contributed to
changes in prehistoric hunting strategies. Prior
to the widespread use of bows, humans relied
heavily on weapons such as thrusting spears and
spear-throwing technologies, including the atlatl
and dart system. The appearance of the bow is
frequently interpreted as a major technological
development that gradually reduced dependence
on earlier projectile systems (Tomka, 2013;
Lombard and Phillipson, 2010). One proposed
advantage of the bow is its capacity to deliver
projectiles over relatively greater distances
while allowing the user to maintain a degree of
separation from the target. Nevertheless,
experimental evidence indicates that the
difference in effective distance between
traditional bows and earlier projectile
technologies may not have been as substantial as
previously assumed. Studies have reported
throwing distances of approximately 8-18
metres for spears, compared with around 9-25
metres for conventional bows (Lombard and
Phillipson, 2010). Therefore, the importance of
the bow should not be understood solely in terms
of increased range; factors such as accuracy,
projectile velocity, portability, rate of use, and the
physical demands placed on the hunter may also
have influenced its adoption.

The evolution of archery therefore represents
more than a simple transition from one weapon
to another. It reflects the interaction between
technological innovation, environmental
demands, hunting strategies, and human physical
adaptation. The repeated use of a bow required
specialized coordination, muscular control,
balance, and precision, potentially influencing
both behavioral practices and biological
characteristics. Understanding these
relationships provides valuable insight into how
technological developments can shape human
activities and, over extended periods, interact
with patterns of physical adaptation.

In contemporary competitive archery, the
relationship between human performance and
technology has become increasingly
sophisticated. Successful performance depends
not only on technical skill and physical control
but also on the athlete's ability to manage
psychological and physiological responses
during competition. Emotional regulation is
particularly important because changes in stress
and arousal can influence concentration,
coordination, and shooting consistency.
Recognizing the importance of these factors,
World Archery collaborated with Tabrasco Ltd to
explore athletes’ physiological responses
through heart-rate monitoring. The initiative
introduced non-invasive systems capable of
recording competitors' heart rates during major
World Cup events, providing an opportunity to
observe physiological responses in real time
while maintaining athlete acceptance. Such
developments demonstrate how modern archery
increasingly combines traditional skill with
scientific  monitoring and  technological
innovation.

Overall, the transformation of archery illustrates
the continuing relationship between humans,
technology, and adaptation. From its early role as
a tool for survival and hunting to its present
status as a highly regulated precision sport,
archery has undergone substantial changes in
purpose, equipment, training, and performance
analysis. Its history provides an important
example of how technological innovations can
influence human behavior while simultaneously
creating new physical, psychological, and
physiological demands.

Development of the Bow and Arrow

The bow and arrow originated in prehistoric
times. Archaeological discoveries from Sibudu
Cave in South Africa include bone arrow points
dated to approximately 61,000 years ago, with
some estimates suggesting they may be as old as
71,000 years. This technology became especially
prominent during the Upper Paleolithic and
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Mesolithic periods. Evidence from Nataruk in
Kenya, where obsidian-tipped arrows were
found lodged within a human skeleton, indicates
that arrows were actively used as weapons
during this era.

Following the last Ice Age, bows and arrows
appear to have been adopted across nearly all
inhabited continents, with the notable exception
of Australia. For centuries, the bow served as a
principal weapon system. In Europe and the
Mediterranean, it remained dominant from
ancient times through the medieval period, while
in regions such as China, Japan, and the Eurasian
steppes, its military significance persisted even
longer. Among the oldest surviving examples are
the elm Holmegaard bows from Denmark, dated
to around 9000 BCE, which continue to influence
modern bow design. Fragments of the Stellmoor
bow discovered in Germany, dated to roughly
8000 BCE through archaeological association,
were unfortunately lost during World War II.
Bows were widely used in both hunting and
warfare until the increasing prevalence of
gunpowder weapons in the seventeenth century
reduced their military role. Nevertheless, certain
cultures have continued to employ bows for
subsistence and, in some cases, combat. Interest
in archery later experienced a revival in
eighteenth-century Britain, exemplified by the
establishment of the Toxophilite Society in
London.

The manufacture of bows and arrows required
advanced technical knowledge and a sequence of
specialized production steps. Crafting
arrowheads alone involved careful material
selection and shaping, in addition to constructing
wooden shafts and bows from suitably flexible
timber. Bow designs varied considerably across
cultures, reflecting available resources and
environmental conditions. For example,
traditional Japanese bows were often
exceptionally long, sometimes reaching eight
feet. In contrast, many African bows were
comparatively compact. Inuit populations
developed composite bows combining wood,
bone, and sinew — a durable fibrous tissue
derived from animals used to bind components.
Composite bows, common in many Asian
societies, integrated materials such as wood,
horn, and sinew to optimize strength, elasticity,
and energy storage.

In  contemporary  archery, bows are
predominantly constructed from engineered
materials, including laminated wood, fiberglass,
metal alloys, and carbon fiber, offering enhanced
durability and performance.

Innovations and Development

In the past, archers seeking higher arrow speeds
often had to rely on bows with substantial draw
weights and extended draw lengths. Achieving
faster velocities frequently came at the expense
of comfort and proper shooting mechanics. As
bows capable of exceeding 300 feet per second
(FPS) became more widespread, many archers
adopted excessively heavy draw weights or
incorrect draw lengths. In doing so, some
compromised their shooting form and precision,
assuming that greater arrow speed would
compensate for underlying technical
weaknesses. Contemporary bow  designs,
however, are markedly more efficient. Advances
in engineering now allow archers to generate
impressive arrow speeds with reduced draw
weights and shorter draw lengths. A modern low-
poundage bow with a moderate draw length can
often deliver performance comparable to older
models that required significantly greater
physical effort. These developments have not
only improved shooting comfort but have also
broadened accessibility, enabling individuals
with varying physical capabilities to participate
effectively. With correct technique and
consistent execution, archers can achieve high
levels of accuracy regardless of strength.
Comparisons between modern compound bows
and those produced two decades ago reveal
substantial differences, particularly in cam
systems. Early compound bows commonly
featured smaller, concentric wheel designs,
whereas modern cams are larger and more
advanced. These contemporary cam structures
create sharper string angles while maintaining
smoother draw cycles. Consequently, a present-
day 70-pound compound bow typically feels
easier and more controlled during the draw than
earlier bows with similar specifications. Larger
cams also contribute to more comfortable and
repeatable anchor positions. In earlier periods,
archers often selected bows with longer axle-to-
axle (ATA) measurements to achieve favorable
string angles, whereas current designs provide
similar advantages even in more compact
configurations.

Consistency between shots remains a
fundamental = determinant  of  accuracy.
Innovations such as cable stops and limb stops
have transformed the shooting experience by
replacing the softer back walls of older bows with
firm, stable stopping points. Previously, less
defined back walls permitted slight variations at
full draw, leading to inconsistencies and
frustration. Modern systems offer greater
stability, encouraging more reliable anchor
placement and repeatable shooting mechanics.
String technology has similarly undergone
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notable improvements. Historically, archers
needed to account for string stretch during both
purchase and tuning, often firing hundreds of
arrows to stabilize the string. Modern materials
exhibit minimal to no stretch, allowing bows to
maintain  tuning for extended periods.
Additionally, contemporary bowstrings are
constructed from lighter, more durable fibers,
contributing to enhanced arrow speeds and
reduced peep  sight rotation. These
advancements simplify tuning and support long-
term accuracy. Technological progress is also
evident in rangefinding devices. Modern laser
rangefinders provide precise distance
measurements, enabling archers to determine
exact yardage before adjusting and releasing a
shot. This precision has largely eliminated the
guesswork once associated with estimating
distances or compensating between widely
spaced sight pins. Many current rangefinders
deliver readings accurate to fractional yardage
and incorporate angle compensation, features
particularly beneficial in three-dimensional
courses and hunting scenarios.

As interest in archery continues to expand,
manufacturers persistently introduce new
innovations. These ongoing advancements have
significantly refined performance, comfort, and
accessibility, positioning contemporary archery
within a period of exceptional technological
development.

Conclusion

Contemporary bows are typically designed
according to standardized principles, offering
enhanced precision, efficiency, and overall
performance. Despite technological
advancements in weaponry, bows continue to
serve practical purposes, particularly in hunting
— a function they have fulfilled throughout much
of human history. However, as protective armor
evolved and firearms became more prevalent,
the military effectiveness of the bow and arrow
gradually diminished. Archery, the skill of using a
bow and arrow, remains a discipline that
demands patience, coordination, and extensive

practice. In modern societies, it is largely
pursued as a recreational activity or competitive
sport rather than a necessity for survival.
Nevertheless, the historical importance of bows
as tools for acquiring food is undeniable. Even
today, certain remote communities and
indigenous groups continue to rely on traditional
bows. Although such methods may be less
efficient compared to modern alternatives, they
generally impose a smaller environmental
impact, reflecting a more sustainable interaction
with natural resources.
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