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PREFACE 

 

The long-term well-being and optimal management of captive Asian elephants rests on ensuring the 

highest standards of care and husbandry. Among the various components of elephant health, foot care 

stands out as one of the most critical, yet often under-emphasized, aspects of captive management. 

Given that elephants in captivity are exposed to artificial substrates, limited movement, and altered 

foraging behaviour, their feet are particularly vulnerable to a range of ailments that can significantly impact 

their health, comfort, and longevity. 

 

Foot problems are among the leading causes of morbidity in captive elephants across the globe. 

Conditions such as abscesses, cracks, foot rot, arthritis, and even fatal infections often result from a 

combination of poor hygiene, inadequate trimming practices, unsuitable substrates, and lack of routine 

inspection. Addressing these challenges calls for a well-informed, collaborative approach involving 

veterinarians, mahouts, animal handlers, and facility managers. Recognizing this urgent need, Project 

Elephant, in collaboration with expert veterinarians, field practitioners, and technical partners, has 

developed this document òHealthy Feet, Healthy Elephants: A Comprehensive Guide to Foot Care 

in Captive Asian Elephants.ó This is the first structured attempt to provide science-based, field-friendly, 

and context-specific guidance for zoo professionals, sanctuary staff, mahouts, and veterinarians who are 

engaged in the daily care and management of captive elephants. 

 

The guide comprises seven structured chapters beginning with the biological and anatomical foundations 

of elephant feet, moving through the implications of diet and substrate on foot health, and offering 

practical, hands-on instructions for foot inspection, trimming, treatment, and prevention. The manual ends 

with templates for foot care records and a glossary of terms. This document is meant to be both a quick 

reference and a training resource that encourages regular, preventive foot care instead of waiting to treat 

problems after they occur. It reflects the determined efforts of a committed technical drafting team, with 

contributions from veterinary experts and experienced field personnel. Their insights and on-ground 

experience have shaped this comprehensive yet accessible manual. 

 

We are confident that this guide will support and empower field teams to adopt more informed, preventive, 

and welfare-oriented foot care practices. A sound foot care routine not only ensures better health 

outcomes for elephants but also strengthens the human-elephant bond through daily positive 

interactions. 

 

We sincerely thank all the contributors for their dedication and valuable efforts in making this important 

manual a reality. We urge all institutions and field personnel managing captive elephants to make the 

best possible use of this guide in their respective setups. 

 

Because healthy feet mean healthier elephants; let us take a step forward in improving the lives 

of these magnificent animals. 

Editors (s) 
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Asian elephants (elephants henceforth unless specified otherwise), revered for their deep-rooted cultural 
significance and intelligence, face significant welfare challenges in captivity. Among the myriad 
challenges facing the welfare of elephants, foot-related problems are overriding, often debilitating and 
thus, seriously undermine the quality of life in captivity. Elephant feet have evolved to bear its enormous 
body weight and specifically adapted for long-distance movement in tough terrain. The need for 
pronounced weight-bearing, high mobility and durability makes the foot anatomy inherently delicate and 
complex. In wild habitats, natural substrates such as soil, mud, sand, and water bodies help maintain 
optimal foot condition. However, in captivity, elephants are often confined to restricted spaces with hard 
or artificial substrates that can predispose them to a range of foot ailments. Additionally, poor housing, 
inadequate nutrition, lack of routine care and improper management practices often predisposes 
elephants to a range of foot problems in the captivity. Similarly, accidentally tripping, injuries due to 
projectile articles (including broken glass pieces), rocks, wooden logs and others are frequent.  
 
Foot disorders such as cracks, abscesses, and nail problems cause immense pain, compromise 
mobility, alter behaviour and severely impact the overall well-being of elephants. Foot problems 
in elephants are also difficult to treat as there is continuous weight-bearing pressure on the legs. 
 
Neglecting foot health can lead to chronic pain, increased risk of infections, and even progress into 
lameness. A healthy elephant foot can be indicative of overall well-being of the animal in captivity as foot 
health is correlated to optimal weight, better nutritional status, appropriate housing, and desired level of 
mobility. Therefore, focus on the foot health of the captive elephants assumes priority. By prioritizing foot 
care, we can significantly enhance the welfare and quality of life of elephants. This sets the context for 
coming up with a comprehensive, ready-reference manual that elucidates the complexity of elephant foot 
and approaches to effectively manage it. The manual aims to provide elephant handlers, veterinarians, 
and elephant managers with the knowledge and tools necessary to prevent, diagnose, and treat foot-
related issues in captive elephants. The manual elaborates on the best practices, treatment options, and 
innovative solutions to promote healthy feet and happy elephants. 
 
1.1. Elephants in Captivity: Keeping of elephants in captivity in India is an age old practice. Elephants 
captured from the wild were trained and used for various kinds of activities. Since long, the captive 
elephants were predominantly used in temples and also in wars till modern arms and armaments came 
into being replacing elephants. The captive elephants were also extensively used for forestry operations 
such as timber extraction and hunting. At present, the state Forest  Departments in India maintain 
elephants in the camps for patrolling difficult terrain and also for eco-tourism purposes. In the forest 
camps, the captive elephants often spend considerable time in the forested environments where foot and 
other health problems get naturally minimized. However, more than three quarters of the captive 
population are still in temples and rescue centres. These elephants do not get sufficient exercise, and 
are also housed in enclosures with improper substrates. They are fed processed food, which may be 
deficient in nutrient  that is essential for the foot health of elephants (e.g. Biotin- Vitamin B-7). 
Consequently, the elephants suffer from various foot ailments and infections. For addressing this 
concern, a study was carried out based on 312 randomly selected captive elephants during 2003-2005, 
14 different kinds of foot ailments were observed, which affected nearly 50% of the sampled elephants 
(Sarma et al. 2012). Csuti et al., (2001) made a similar observation by suggesting that over 50% of the  
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observed captive elephants suffered from foot-related ailments. Common foot problems include 
overgrown toenails, cracked pads, abscesses, solar ulcers, arthritis, and diversity of infections. If not 
addressed promptly, they can cause chronic pain, mobility limitations, behavioural issues, and even 
systemic illness. Therefore, regular and preventive foot care is not only a welfare imperative but also 
critical for the longevity, productivity, and humane treatment of captive elephants. 
 
1.2. Importance of Foot Care in Captive Elephants: The foot of an elephant is a highly evolved 
appendage that not only supports the enormous weight but can also withstand massive concussion. 
While the anatomical structure of the foot is eminently suited for elephants in the wilderness; in captivity 
foot diseases probably constitute the most numerous and potentially damaging of ailments that causes 
increased morbidity and mortality.  
 
1.3. Purpose and Scope of the Manual: This document provides a comprehensive and practical 
resource for improving foot health in captive elephants housed in diverse facilities, including zoos, forest 
camps, rescue and rehabilitation centres, temples, sanctuaries, and private ownership settings. Drawing 
on national and international best practices, veterinary expertise, and traditional knowledge systems, it 
offers evidence-based strategies to prevent, diagnose, and manage foot disorders in elephants. The key 
areas addressed are: 
¶ Anatomy and physiology of elephant feet 
¶ Role of nutrition and substrates in determining foot health 
¶ Common foot problems and their management 
¶ Preventive practices, foot care tools, and hygiene protocols 
¶ Contributions of caregivers and facility design for well being 

The guideline also touches upon practical field challenges and discusses solutions tailored to Indian 
conditions and field-level realities. 
 
1.4. Target Audience: This guideline is designed for a broad spectrum of stakeholders including 
professionals engaged in the care and management of captive elephants. These include zoo 
professionals, curatorial staff, veterinary officers, forest department personnel, mahouts and elephant 
handlers engaged in the care and upkeep of elephants. It also addresses the needs of animal keepers 
and handlers in sanctuaries, temples, and privately managed facilities, as well as NGOs, wildlife 
researchers, veterinary and natural science students, and training institutions involved in scientific 
research and capacity building. By catering to both technical experts and frontline elephant handlers, 
the manual aims to promote a standard approaches in foot care management across in India.  
 
Overall, by integrating science, traditional knowledge, and field realities, and fostering collaboration 
among veterinarians, mahouts, and facility managers, the manual is intended to advance humane and 
sustainable approaches to elephant management. 
 
1.5. The Role of Veterinarians, Mahouts, and Animal Handlers in Foot Care: Foot care in elephants 
requires a coordinated, team-based approach. The roles and responsibilities of key personnel are 
outlined as follows: 
ü Veterinarians are responsible for diagnosing and treating foot conditions, developing preventive 

care plans, training staff in techniques essential for elephant management, and 
overseeing/executing medical procedures. They also guide decisions on environmental 
modifications and specialized treatments and suggesting helpful substrate lay outs.  

ü Mahouts and animal handlers form the first line of care. With their daily, close proximity to the 
elephants, they are ideally positioned to detect early signs of foot distress, carry out routine 
cleaning and trimming, and implement veterinary instructions with patience and consistency. 
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ü Facility managers and supervisors ensure resources, compliance with protocols, infrastructure 

support, and periodic documentation, facilitating a safe and welfare-centric environment for both 
elephants and handlers. 
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CHAPTER II 

KNOWING 
ELEPHANT FOOT  

  



 

5 
 

 

 

 
 
Elephants have evolved graviportality locomotion with legs acting as pillars to support their enormous 
body weight and also enable sustained long-distance mobility. Elephant feet are unique and it is seldom 
possible to make easy comparisons while diagnosing and treating foot-related ailments.  

Knowledge about unique anatomy of the elephant foot is of paramount importance for foot care. 
 
2.1. Anatomy of the forefoot 
 
The elephant's foot structure is unique, with the forelegs relatively longer than the hind legs and also in 
bearing considerably more body weight in a standing position. The forefoot pad is irregularly round, and 
distinct from the hindfoot pad both in shape and size. The bone arrangement in the elephant's foot bones 
includes the carpal bones (arranged in two rows), metacarpal bones, and phalanges. The carpal bones 
in elephants are considerably shortened in comparison to other ungulates. 
 
The foot of the elephant also has specialized cartilaginous structures known as the ñprepollexò in the 
forefoot and ñprehalluxò in the hindfoot, which help stabilise the bones over the digital cushion. In the 
elephant forefoot the toes are structured differently ïtoe #2 to toe #4 in the front foot have three phalanges 
each, toe #1 have one phalanx, and toe #5 have two phalanges.  
 
2.2 Anatomy of the hindfoot 
 
The hindfoot of the elephant is relatively smaller and oval-shaped compared to the forefoot. The hindfoot 
is made up of three main bone groups ïï tarsal bones (ankle bones), metatarsal bones (long bones in 
the foot), and phalanges (toe bones). The tarsal bones are arranged in three rows, with the talus and 
calcaneus forming the first row, a single central bone in the second row, and four wedge-shaped bones 
in the third row that connect to the metatarsal bones. 
 
The hind foot has four toes, with toe #2 to #4 having three bones each and toe # 5 having two bones. 
Each toe ends with a toenail that's attached to the distal phalanx (toe bone) by a layer of vascularized 
fibrous tissue called the corium.  

About Elephant Foot: 

¶ The foot has an integumentary covering consisting of skin, toenails, and a cornified but 
flexible sole (slipper) 

¶ Asian elephants usually have five toenails on each front foot and four on the rear foot. 
Toenails do not bear weight and each of it grows approximately 0.5 to 1 cm per month. 

¶ Each toenail has a cuticle or eponychium. Few sweat glands are located just above the 
cuticle. 

¶ Sole (also known as footpad or slipper) is the bottom of the elephant foot characterized by a 
flexible, keratinized layer overlying a germinal epithelium and corium.  

¶ The footpad has a fatty digital cushion ï an extensive fibro elastic structure surrounded by 
digits on the cranial and lateral aspects of the foot, that provides a good grip while walking 
and improves blood circulation throughout the body. 
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2.3 Other aspects of foot anatomy  
 
i. The Laminae 
Laminae of foot in elephant are 
modified vascular tissues, provide 
strong and flexible attachment 
between dorsum of P-III and 
toenails. The laminae is mainly 
responsible for supplying blood and 
oxygen to delicate pedal tissues and 
reducing concussion to the foot.  
 
ii The metacarpal and metatarsal 
bones 
The metacarpal and metatarsal 
bones maintain a relatively vertical 
angulation during weight bearing but 
the phalanges compress the digital 
cushion and lie nearly horizontal 
when supporting the weight of the 
body. 
 
2.4. Functions of elephant feet: Elephant feet are specially adapted to support their heavy weight. They 
walk on their toes (digitigrade) with their front feet and somewhat flat-footed (semi-plantigrade) with their 
back feet, with the hindfoot often stepping into the print of the forefoot. The legs are straight  and the 
articular surfaces are in line with the axis of the leg. Elephants cannot jump due to the almost vertical 
orientation of their limb bones. The limbs avoid excess exertion by flexing minimally during locomotion. 
The appendicular skeleton of an elephant is articulated in such a way that sideways and backward 
movements are very much restricted. Elephant limb bones are massive and lack a marrow cavity which 
is replaced with a dense network of cancellous bones making the bone much stronger. While at rest 
elephants may sway moving back and forth to alternate the weight between legs. This is not an aberrant 
behavior but a natural one and it facilitates the circulation of blood from distal extremities back to the 
heart. Elephants use their feet along with its trunk during foraging by scraping the grass from ground, 
scalping the mud from grasses, crushing succulent items and for manipulating the tree fodders while 
feeding. Elephants also use their feet for scraping soil during dusting and mud bathing. 
Mechanoreceptors in toes and foot pads are known to be helpful in detection of ground vibrations.  
 
2.5. Blood circulation and thermoregulation 
Digital cushion in the foot of the elephant functions as a peripheral pump to force blood up the leg. In an 
adult elephant bearing its own weight, the circumference of the foot just above the nail increases up to 
11 cm. During this process, the digital cushion compresses and pushes peripherally, causing an increase 
in circumference and compressing the veins in the foot by pushing the blood up the leg. This peripheral 
pumping facilitates regular flow of blood from periphery to heart and hence to ear and other parts of the 
body where blood is cooled down by convection and helps in thermoregulation.   
Sweat glands present at the coronary band area opens just over the upper border of the toenails. One 
can easily see the wet coronary band area in an elephant coming from a walk during the summer. These 
glands and their secretions maintain thermoregulation of the feet and prevent brittleness of the toenails 
from over desiccations in a very dry substrate and dry weather. Brittleness may lead to splitting of the 

 

 
Fig 2.1: Laminae of the foot in elephant (© KK) 
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toenails at the free border. Overgrown cuticles may obstruct outflow of sweat aggravating the condition; 
therefore, periodical trimming of the cuticles is necessary.  

 

 
2.6. Ideal Foot 
Ideal elephant feet in captive conditions should exhibit key characteristics, including well-shaped, flat, 
and evenly formed footpads without overgrowth or cracking, smooth toenail surfaces that are trimmed 
and free from cracking or splitting, healthy skin with no cracks, fissures, or lesions, good foot conformation 
with well-aligned and symmetrical feet, adequate cushioning and elasticity in the footpads for shock 
absorption, and no signs of pain or discomfort while walking or standing. Additionally, the elephant's 

 

 
Fig 2.2: Schematic diagram of the elephant foot showing ankle and pad assemblage.  
[Adapted and modified from Ed Young, 2011].  

 
 

Ideal Foot Characteristics 
Foot structure 

¶ Sole (pad): Thick, elastic, and keratinized; free from cracks, overgrowth, or foreign bodies. 

¶ Toenails: Smooth, well-trimmed (naturally or via management), no cracks, overgrowth, or 
infection. 

¶ Cuticle line: Should be clearly visible and not overgrown. 

¶ Interdigital spaces: Clean, dry, and free from foul odor or necrosis. 

¶ No signs of lameness or asymmetry in gait or weight-bearing. 
Anatomical integrity 

¶ The cushion-like digital pad helps in shock absorption and should show no signs of 
inflammation or abscess. 

¶ Good hoof conformation with the weight evenly distributed. 

¶ Healthy sole tissue is pliable but firm. 
Clinical signs 

¶ No swelling, discharge, ulceration, or foul smell. 

¶ No signs of pododermatitis, sole abscess, osteomyelitis, or cracked nails. 
Behavioral indicators 

¶ Normal stance and posture, with the elephant bearing weight on all four limbs. 

¶ No shifting of weight repeatedly or signs of pain. 
 



 

 
8 
 

weight should be evenly distributed across all four feet without favouring any one foot, and the feet should 
be free from signs of infection or inflammation, such as swelling, redness, or discharge, ensuring the 
elephant's overall comfort and mobility. 
  

 

 
 

  
 
   Fig .2.3: Well-maintained elephant foot with sufficient space between the nails (© IS & PN ) 
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Fig 2.4: Well-maintained toenail of forest camp elephant. (The surface of the toenails may not be smooth as 
the nails are constantly used during grazing, scalping and manipulating stems, barks, tree fodders in the wild 
during feeding) (© Dr Rajesh Kumar)/ Healthy sole of forest camp elephant with uniform wear. (No overgrowth 
or pocket formation for accumulation of debris and infection) (© RK) 

The elephant foot is a complex structure that plays a crucial role in supporting the animal's massive 

weight and facilitating movement. Understanding the unique anatomy of the elephant foot is 

essential for providing proper care and management. The foot consists of a digital cushion, bones, 

and soft tissues that work together to absorb shock and distribute pressure. The forefoot and 

hindfoot have distinct shapes and structures, with the forefoot bearing more weight. The foot also 

has a specialized system for blood circulation and thermoregulation, with sweat glands and a digital 

cushion that helps to pump blood back up the leg. An ideal elephant foot should have well-shaped 

pads, smooth toenails, and healthy skin, with no signs of pain or discomfort. Proper care and 

management of elephant feet are critical to preventing foot ailments and ensuring the overall health 

and well-being of these animals. 


