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1. INTRODUCTION 

Until recently, there were thought to be nine sub species of giraffe, Giraffa 

camelopardalis throughout Africa, numbering over 100,000 individuals. However, as 

many as six of these sub species have been found to be genetically distinct enough 

to be reclassified as species in their own right (Brown et al, 2007), with some species 

such as the Rothschild, G.c.rothschildi numbering as few as 670 individuals; fewer 

than African elephants, Loxodonta africana (500,000), chimpanzees, Pan troglodytes 

(172,700), tigers, Panthera tigris (3,402) and black rhino, Diceros bicornis (4,180) 

(Rothschild Giraffe Project, 2011). Even the International Union and Conservation of 

Nature do not assess all the species; Nubian, G.c.camelopardalis, Rothschild, 

G.c.rothschildi, West African, G.c.peralta, Reticulated, G.c.reticulata, South African, 

G.c.giraffa,  Masai, G.c.tippelskirchi, Angolan, G.c.angolensis, Kordofan, 

G.c.antiquorum and Thornicrofts, G.c.thornicrofti, ranking the 100,000 strong 

population as one, and therefore of ‘least concern’ for conservation (IUCN, 2013). In 

captivity, cross breeding is common place, with the European studbook making no 

allowances for individual species.   

Giraffe have adapted to a number of habitats; savannah, arid desert, tiger forest, 

where they do not have to compete with any other browser, due to an average height 

of 18 foot (Uhlenbroek, 2008). They are selective browsers, favouring acacia trees, 

and are only in decline where human activities such as poaching and habitat 

degradation occur. 

Giraffe, G.camelopardalis populations are capable of recovering at a fast rate when 

not poached, and suitable habitat is plentiful, as has been seen in Niger with West 

African giraffe, G.c.peralta, where an annual growth rate of 12% was observed 

between 2005 and 2008 (Suraud, 2012).  

Base line data is needed to properly evaluate the status of G. camelopardalis so that 

they can be properly classified by the IUCN, subsequently enabling a conservation 

strategy to be worked out and implemented. By monitoring the movements of 

individual giraffe, behaviours can be witnessed; social bonds and herd sizes will 

become apparent, habitat needs and range sizes will become clear, which will enable 

us to understand the management which is needed for wildlife reserves, corridors, and 

wild spaces to enable their populations to recover.  
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Photo identification is being implemented to aid conservationists to monitor giraffe, but 

as databases grow in size, it becomes more difficult and time consuming for a 

researcher to make a match. This is where software comes in, by aiding the researcher 

to identify an individual quickly, and without bias.  

In order for photo identification software I3S to be useful as a conservation tool to 

monitor individuals, it has to be at least 75% accurate and easily repeatable.   

Enabling reserves to effectively manage for giraffe, will maintain a natural balance of 

wildlife, which is beneficial for biodiversity, and tourism. Knowing and monitoring 

individual giraffe will also enable adoption schemes to be set up with tourists providing 

an alternative income during quieter safari seasons.  

Information gathered from effective monitoring will add to ex-situ husbandry of giraffe; 

enabling collections to replicate a more natural state with better information on ideal 

herd sizes, enclosure design and size, and will also shed light on differing needs of 

the different (sub) species.  
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2. LITERATURE REVIEW 

2.1 Monitoring  

2.1.1 Monitoring methods for conservation  

Monitoring methods are generally separated into two categories: invasive, such as live 

trapping or killing for specimens, and non-invasive, such as transect surveys or sign 

surveys (Ancrenaz et al, 2012). These are determined by how much the animal is 

disturbed throughout the process.  

Disturbance falls into four categories: no contact, sensory, physical change to habitat 

and direct contact with the animal, with no contact being the least disturbing to the 

animal and physical the most (Liddle, 1997).  

In order to gain useful data derived from natural behaviour it is imperative not to cause 

too much disturbance to the animal, and if possible none at all (Morden et al, 2011). 

New techniques and technologies are being developed with this in mind, such as 

camera trapping, GPS tracking and faecal monitoring to determine genetic links, 

investigate hormonal changes and track home ranges of individuals (Morden et al, 

2011).  

Monitoring is an important part of conservation policy, in order that the status can be 

consistently accurate (Cunningham, 2009) to allow for informed conservation 

strategies, funding applications and realistic time budgets.  

 

2.1.2 GPS tracking 

Global Positioning Systems work by way of satellites sending signals to receivers on 

the earth. These receivers can take the form of collars or tags when monitoring animals 

for conservation. The collars and tags only receive; they do not transmit 

(ConservationTools.org, 2013).  

GPS provides accurate time and locations of the receivers at various intervals. This is 

useful in conservation for the tracking of animals, enabling regular updates of the 

animals position allows to gain insight into the movements, home range, distances 
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travelled and behaviours of a variety of species suitable for this method 

(ConservationTools.org, 2013).  

Collars are attached around the neck or neck and body as is the case with giraffe, G. 

camelopardalis (GCF, 2010) and do not penetrate the skin. They are lightweight and 

are designed not to hinder or restrict the animals’ natural movements.  

With smaller animals such as birds and bats they might be attached by glue behind 

the neck between the wings, and animals where it may otherwise be difficult to attach, 

as with the loggerhead turtle, Caretta caretta, smaller receivers are glued onto the 

carapace (Scholfield et al, 2007).  

Receivers cannot receive a satellite signal if they do not have an unobstructed line to 

the sky (ConservationTools.org, 2013). Therefore this method of monitoring is 

generally used on terrestrial animals, large enough not to be hindered by a tag or 

collar, which spends the majority of their time in the open.  

Collars have proven to be successful with many savannah species across Africa, with 

wide ranging topics of investigations. Smith et al, 2008 used GPS  to show the fission-

fusion societies of two spotted hyena, Crocuta crocuta clans in Kenya, African 

elephants, Loxodonta africana were studied using GPS as a way to discover space 

and habitat use in order to implement a conservation strategy in the Tarangire-

Manyara ecosystem of Tanzania (Galganti et al, 2005), African lion, Panthera leo were 

monitored to examine the differences in vegetation structure and hunting behaviour, 

and differences in this respect between the male and female (Loarie et al, 2013) and 

to assess the impact of sport hunting on the population dynamics of African lion, P.leo 

(Loveridge, 2006).  

Radio telemetry or GPS collars have also been used to monitor forest dwelling species 

such as jaguar, Panthera onca to determine the habitat differences between the male 

and female of the species (Conde et al, 2010) and to estimate the population in the 

Brazilian Pantanal (Soisalo and Cavalcanti, 2006). Future suitable tiger, Panthera 

tigris  habitat within the Chandoli National Park was able to be identified and suggested 

for tiger, P.tigris reserve status, using multiple logistic regression once the tigers, 

P.tigris current habitat had been mapped using GPS collars (Imam, Kushwaha and 

Singh, 2009). These collars are able to receive signals whenever they’re in a clearing, 
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with researchers flying over the area with a radio, sending signals in place of satellites 

(Soisalo and Cavalcanti, 2006). 

It is necessary to tranquilize animals in order to attach and retrieve the collars after 

use and this can be stressful to animals, the effects of which cannot be fully measured, 

as well as the risks involved with anaesthetising any animal; but particularly large 

animals such as African elephants, L. africana and the giraffe, G.camelopardalis who 

has a very unique biology.  

GPS receivers such as pop-up tags, commonly used with marine species such as 

loggerhead turtle, Caretta caretta, whale shark, Rhincodon typus, great white shark, 

Carcharodon Carcharias, which can report the location of the animal each time the 

receiver has a clear line to the sky, e.g. for marine species, when they come to the 

water’s surface (WildlifeComputers.com, 2013).  

Pop-up tags are designed to pop off after a certain length of time 

(WildlifeComputers.com, 2013), though the main issue with any form of tagging is the 

likelihood of them being ripped out, or scratched off by the tagged animal, or another 

individual, or getting caught up. This leaves the animal with significant tearing, and the 

researcher with no data. Often pop-up tags are not retrieved from the ocean and so 

this is an expensive form of monitoring.  

 

2.1.3 Tagging 

Tagging is invasive, in that it may cause initial discomfort or a degree of pain, with the 

tag being attached by a penetrating piercing of the skin.  

Tags may be purely an identifier, such as ear tags, which are common use among 

livestock, and are even a legal requirement throughout Europe for this purpose 

(DEFRA, 2012). 

When used for conservation monitoring they can be reported each time a tagged wild 

animal is seen. This form of tagging is common use among raptors like the Red Kite, 

Milvus milvus in the UK (RedKites.net, 2013), though much less common with 

terrestrial species like the giraffe, G.camelopardalis, due to the likelihood of the tag 

being caught up, or deliberately scratched off and tearing the animals skin,  
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2.1.4 Camera trapping 

Camera Trapping is considered one of the least invasive monitoring methods of all. 

Especially useful for animals of habit, where one can predict their possible movements 

along regularly used pathways. The automated cameras can be set up discretely along 

these tracks to capture the animal in question when triggered by movement 

(McCallum, 2012).  

Camera traps are able to take black and white or colour images in the day time, or at 

night using infra-red, they can also be set to video, using sound. The images and 

videos are time and date stamped, and can also be stamped with the moon phase and 

temperature if desired (Ancrenaz et al, 2012).  

Camera trapping studies are most commonly used with the order Carnivora and are 

most widely used in forest habitats (McCallum, 2012). 

By enabling the identification of several individuals within an area, a population 

estimate can begin. 

Camera trapping has proven useful in many studies, by providing evidence that 

species inhabit certain areas, recognising them as areas to be conserved, mapping 

territories, home ranges and population densities. This has been extensively done with 

tigers, P. tigris in Asia, and has been tested with ocelot, Leopardus pardalis in the 

Pantanal (Trolle and Kery, 2003) and with jaguar, P. onca in Bolivia (Wallace et al, 

2003).   

Camera trapping links in perfectly with photo id systems use, as the camera trap’s 

images can be used in the id software and the animals in question may never need to 

be disturbed. This strategy may be more difficult with giraffe, G.camelopardalis 

however, due to the height the camera would need to be positioned at, in order to 

achieve an optimum image (see figure 1).  
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Figure 1 Giraffe and camera traps (Arkive, 2013) 

  

2.2 ID Photo Methods and Systems 

2.2.1 How photo identification systems work 

Photo Identification has been used in conservation for some time now, but becomes 

ever time consuming and inaccurate by the human eyes judgement as databases grow 

(Tienhoven et al, 2007) subject to human error at varying rates depending on the 

expertise of the photographer and identifier (Schofield, 2008), which is where 

computer systems can reduce bias by applying objective randomised testing.  

Computer aided photo identification is now seen a critical part of animal conservation 

projects, as non invasive methods are preferred, due to both ethical issues of not 

causing distress or disturbance to animals as well as being able to collect information 

on individuals, movements, habitat uses, population and behaviour without research 

disturbance altering natural behaviours (Tienhoven et al, 2007). All this information is 



 

8 
 

needed in order to put together a sensible conservation plan for habitats, protected 

area allocation and human activities in the area.    

Photographs of a ‘commonly defined reference space’ on the animal are taken 

(Tienhoven et al, 2008). This is generally an area of the body unaffected by movement, 

for example the stomach of a Magellanic penguin, Spheniscus magellanicus, the 

pectoral fin to the fifth gill of a whale shark, R. typus, the bill of a swan, Cygnus, or 

flank of a giraffe, G.camelopardalis (see figure 2). This same area is photographed for 

as many animals as possible and a data base is composed of these images.  

 

Figure 2 Identifying various species using reference points (MantaTrust.org, 
2013) 

 

An algorithm can then determine the closest matches from within the database when 

a new image is entered for testing (Hartog & Reijns, 2007).   

 

2.2.2 How photo identification systems are being used 

Photo Identification is an updated, non invasive version of traditional Capture-Mark-

Recapture monitoring.  By taking a photograph (Capture) of an animal it is then able 

to be identified the next time it is encountered if photographed from the same angle 

(Re-Capture), the ‘Marking’ which is the identifier is the image taken. Capturing 
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animal’s cause stress to the animal and the need for anaesthetics may be dangerous 

to the animal.  

Photo identification systems are being used all over the world to gather information on 

species population or metapopulations (Rowat et al, 2009; Tienhoven et al, 2007). 

This is done by identifying individuals, and building up a number of the individuals 

seen in an area. Work by Soisalo and Cavalcanti (2006) was able to determine a 

population estimate of jaguar, P.onca in the Brazilian Pantanal.   

 

Figure 3 Jaguars being identified with camera trapping (Wallace, et al, 2003) 

 

Monitoring individual’s movements through spatial data gathered at the time of the 

photograph being taken are also useful to determine home ranges, migrations, and to 

determine the abilities of animals to travel distances over time (Rowat et al, 2009).  

Behaviours can also be observed on camera by photograph or video, and are vital to 

understand so as to better aid that species in conservation efforts. Understanding and 

proving habitat needs can result in protected areas, as with the tigers P.tigris of 

Chandoli National Park (Imam et al, 2009), monitoring migrations can also lead to the 
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implementation of national and international protection legislation, as has been 

implemented for the Siberian Crane, Leucogeranus leucoogeranus under the Bonn 

Convention (CMS, 2013).  

Survival rates are also an important part of long term monitoring, for example being 

able to photograph and positively identify an individual that has been seen on the 

previous six summers is an indicator of longevity (Rowat, et al 2009).   

Conservation organisations also use photo identification as a tool to sell adoptions on 

individual animals, so that the adoptee can receive updates when that animal is 

spotted. It is a recognised fundraising method to sell an individual’s story as this gets 

a stronger reaction from the general public than a group does. Individual whale sharks, 

R. typus adoptions are available through the Marine Conservation Society Seychelles, 

(MCSS, 2013). 

 

2.2.3 Issues and Successes of identification systems  

Using a photo identification system to help identify individual animals in a matter of 

seconds or minutes depending on the size of the database considerably reduces the 

time needed for researchers to analyse images, saving many hours of work 

(Tienhoven et al, 2008).  

Systems can be challenged by poor images, out of focus, and from altering angles. 

Out of 11.681 whale shark, Rhincodon typus photographs taken by the Marine 

Conservation Society Seychelles over a period of seven years, only 1,149 were 

suitable for the software being used (Rowat, et al, 2009).  

Programs working in 2D are more subject to angle difficulties; the reliability of I3S 

deteriorates considerably at angles over 40º, and is most reliable when the image is 

at less than a 30º angle of the area being photographed (Jurgen & Reijns, 2007). 

Many photo identification projects work by utilising eco tourists; like the MCSS whale 

shark, R. typus program (2013), or the use of tourists or volunteers photos. If the 

correct training has not been imparted, the majority of these images are likely to be 

sub-optimum; however, as  Schofield et al (2008) showed during photo identification 

of loggerhead turtles, Caretta caretta as a population study, these skills can be quickly 
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acquired, with as little as a twenty minute training session significantly improving the 

photo usability.   

 

2.2.4 Species being monitored by photo identification and different systems in 

use 

The number of species being monitored by way of photo identification is vast, as can 

be seen in figure 2; many of which use the internet to encourage participation; though 

as most are long term studies, little has been published in academic sources. Many 

are also reluctant to divulge the exact software in use, or allow sharing of information.  

Photo identification is widely used in marine species monitoring with substantial data 

on Whale Sharks being monitored in the Seychelles, Mozambique, Djibouti, the 

Maldives, Mexico and Australia, and some organisations are happy to share 

information on ECOCEAN’s website, as this is helping to build a global population 

count and helping to monitor Whale Shark movements.  

ECOCEAN is also being used by the University of Manitoba in the USA to identify 

polar bears (Ursus maritimus) by the whiskers on their face (Polar bear library, 2013) 

Another large online database being utilised is DARWIN, or Digital Analysis and 

Recognition of Whale Images on a Network is being used by Eckerd College’s 

department of computer science to monitor behavioural and ecological patterns of 

bottlenose dolphins, Turiops truncatus. 

The Manta Trust, in conjunction with Bristol University use photo id software 

IDtheManta, developed by IDtheAnimal LTD to monitor manta rays, Manta birostris in 

the Maldives, Hawai, Mexico, Indonesia and India to name a few (Manta Trust 2013) 

and the University of Bristol are also undertaking a large scale African penguin, 

Speniscus demersus identification project on Robben Island, South Africa, which has 

an estimated population of 20,000 (Harris, 2008).  

Terrestrial mammals are now being monitored in this way; Grevy’s zebra, Equus grevyi 

are being monitored throughout Northern Kenya using a strip ID program. Over the 

last seven years approximately 10,000 photos have been collected and there are 
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2,500 individuals recognised on the Digital Stripe Pattern Identification Database 

(Marwell Wildlife, 2012).    

 

2.2.5 I3S 

I3S or Interactive Individual Identification System is a software program designed by 

Dutch inventors Hartog and Reijns (2007) to aid, not replace the researcher. There is 

a large element of interaction, where the researcher has to create the fingerprint 

needed onto the uploaded image, and then when the test has been conducted, the 

researcher is responsible for identifying the correct individual from the results list 

(Hartog & Reijns, 2007).   

I3S has primarily been used on species with spotted patterns, such as the ragged tooth 

shark, C. taurus in South Africa (Tienhoven et al, 2007), the whale shark, R. typus in 

Australia, Mozambique, the Seychelles and Djibouti (Rowat et al, 2009). 

When tested with 739 images of 219 individual ragged tooth shark, C. taurus database 

the accuracy rating was 70% - 80% within the top ten, when there was one reference 

image per shark. This number was as high as 95% accurate within the top ten results 

when there were three reference images per shark (see appendix 1) (Hartog & Reijns, 

2007).  

 

2.3 Giraffe 

2.3.1 Giraffa camelopardalis 

The giraffe, Giraffa camelopardalis was named such in 1758 under the Linnaeus 

taxonomic system (IUCN, 2013). The tallest animal on earth, reaching approximately 

18 feet and largest ruminant, of mammalian class and Artiodactyla order, making them 

an even toed ungulate, the Giraffidae family has only two species; the giraffe and the 

okapi, Okapia johnstoni (Cooke et al, 2008; Dagg & Foster, 1976; Uhlenbroek, 2008; 

Williams, 2010), making these species of significant conservation importance.  

There are nine (sub) species of Giraffa camelopardalis across the African continent: 

Rothschild, G. c. rothschildi, Angolan, G. c. angolensis, reticulated, G. c. reticulata,  



 

13 
 

west African, G. c. peralta, Masai, G. c. tippelskirchi, Nubian, G. c. camelopardalis, 

south African, G. c. giraffa, Kordofan, G. c. antiquoroum and thornicrofti, G. c. 

thornicrofti. As many as six of these sub species are believed to be separate species 

in their own right (Brown et al, 2007).  

G. c. peralta, commonly known as the west African Giraffe, only survives in the wild, 

which makes them especially vulnerable (IUCN, 2013).  

G. c. reticulata, is perhaps the most commonly known to laymen, being widespread 

through Kenya, and in zoos throughout the world.  

For those in captivity they have shared the same studbook, and it is not uncommon 

for them to be housed together and allowed to cross breed (EAZA, 2013).  

 

2.3.2 Biology 

The giraffe, G.camelopardalis, is the tallest animal on earth, with an average height of 

18 foot for males and slightly smaller 16 foot in females. An even toed ungulate; the 

only one known to be able to ruminate while on the move (Uhlenbroek, 2008).The 

largest heart of any land animal, and their 2 metre tall neck creates the highest blood 

pressure measured in any animal on earth (Dagg & Foster, 1976; Spinage, 1968; 

William, 2010). G.camelopardalis has a top speed of 30-35 miles an hour, is able to 

see up to two miles away and has a kick with the pressure to shatter an African lion’s 

skull, P.leo.  The giraffe stature makes it an interesting animal to photograph, usually 

best from a distance to encompass the entire animal, due to the height difference 

between man and animal.  

 

2.3.3 Range 

The giraffe was once widespread across the entire African continent, but have been 

forced into smaller areas of segregated suitable habitat, through mans impact and the 

impacts of desertification in the north. Populations have particularly declined in the 

west of Africa (Suraud, 2012).  
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G.camelopardalis are native to Botswana, Cameroon, Central African Republic, Chad, 

Congo, Ethiopia, Kenya, Namibia, Niger, Somalia, South Africa, Tanzania, United 

Republic of Uganda, Zambia and Zimbabwe (see figure 4) (IUCN, 2013).  

There are areas where research is needed to determine if giraffe still survive there, 

such as Angola, Mali and Nigeria. Sudan and the newly formed South Sudan have 

been inaccessible for many years throughout long term civil conflict, though there are 

reports of Rothschild giraffe presence in South Sudan (Fennessy & Fennessy, 2012).  

 

Figure 4 Giraffe range 2013 (IUCN, 2013) 

 

A Niger population has recently been witnessed near the borders of Mali and Nigeria. 

This population, once widespread between Senegal and Lake Chad now inhabit a 

range of approximately 15,000 km (IUCN, 2013). This is the only known population of 

G. c. peralta, and the species is only found in the wild (Suraud, 2012).  

G. camelopardalis are known to be regionally extinct in Guinea, Eritrea, Mauritania 

and Senegal and Rwanda, Swaziland and Malawi have had giraffe populations 

introduced (IUCN, 2013).  
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2.3.4 Social structure 

The social structure of the giraffe is still undergoing research, as both large herds of 

up to 250 individuals have been seen, as well as solitary males, and much smaller 

herds of around 5 individuals. Herds have also been known to spread out over twenty 

miles, which might make them appear as solitary, when in fact they are part of a herd 

(IUCN, 2013). It is hypothesised that giraffe are able to communicate over vast 

distances using low frequency sounds (Dagg & Foster, 1976; Spinage, 1968; Williams; 

2010). By photographing individuals for identification, we would be able to see the 

movements of animals in and out of herds, over time. We may gain a better 

understanding of solitary individuals, and of the family/genetic ties within a herd, if 

monitored throughout the lifespan of individuals.  

It is known that males will fight for mating rights of females by necking, which can 

become very violent (Uhlenbroek, 2008; Cooke et al, 2008), and that they are not 

monogamous.  

 

2.3.5 History in captivity 

The first giraffe specimen in the UK came from South Africa in 1780 and sent as a gift 

to Dr Hunter for his anatomy museum in London’s Leicester Square (Williams, 2010). 

The first live giraffe thought to enter the UK was in 1805, brought in by George 

Wombwell, a travelling menagerie owner who planned to travel the UK showing the 

animal. However, the animal died within weeks, without being shown, and no records 

existing, so is largely discounted in history, some doubting whether it even was a real 

giraffe (Williams, 2010).  

In 1826 Mehet Ali, Pasha of Egypt made a gift of two Masai giraffe, G.c.tipilskirchi 

siblings to Europe. One, a female named Zarafa, was to be a gift to King Charles X of 

France, the other; her weaker brother was gifted to the English King George IV. This 

was seen as a gift of renewed international friendship after the Napoleonic years, and 

possibly as a deal to stay out of the Egypt / Greek war (Allin, 1999; Williams, 2010).  
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2.3.6 IUCN status 

Overall giraffe, G. camelopardalis are classified as of least concern on the IUCN Red 

List (2013) as there is an overall population of more than 100,000 individuals, with 

seven of the nine subspecies being lumped into the same category, despite their 

differing populations, ranges and genetic variation.  

If all nine subspecies were to be individually assessed, based on their populations 

alone, many of them would undoubtedly be classified as endangered if not critically 

endangered as IUCN status’ are determined upon population, which is very low across 

the giraffe, G.camelopardalis species, and population trend, in which all but one 

species are in decline, even with intervention from conservation groups (IUCN, 2013).  

G.c.peralta, which is a distinct species in its own right (Brown et al, 2007) is also 

classified as endangered, with an increasing population at approximately 200 

individuals. This is the only population of giraffe thought to have an increasing 

population (Suraud, 2011).  

With a decreasing population estimated at below 2500 individuals, the Rothschild 

giraffe, G.c.rothschildi is classified as endangered on the IUCN Red List since being 

identified as a subspecies in 2007 (Brown et al). Although decreasing in numbers, their 

population is at such a level that they may soon be reclassified as vulnerable. It is 

thought the Rothschild population is actually nearer to 700 individuals (GCF, 2013; 

Rothschild Giraffe Project, 2013).  

 

 

2.3.7 Threats 

Giraffe have very few natural predators; lion and crocodile, which they are well 

adapted to evade with the ability to see vast distances for danger approaching, an 

average running speed of 30 miles an hour (Uhlenbroek, 2008; Cooke et al, 2008; 

Spinage 1968; Dagg & Foster, 1978; Williams, 2010), with one of the strongest kicks 

known to the animal kingdom.  
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All giraffe (sub) species are struggling with the threat of habitat loss and fragmentation 

across Africa due to human encroachment and development. This is a major problem 

for many animal species in the continent with the highest human birth rate in the world. 

Many (sub) species have had their range significantly decreased, with some only 

surviving in fenced reserves, such as G.c.rothschildi, limiting their gene pool, while 

others can be seen living on the outskirts of major cities, like G.c.peralta near Niamey 

city (Suraud, 2011).   

Poaching for giraffe hide, meat and tails and road and rail deaths are also not 

uncommon (Uhlenbroek, 2008).  

Civil unrest has been a cause of decline in some populations, throughout Sudan giraffe 

are thought to have been completely wiped out, and numbers are excessively low in 

the new South Sudan, at fewer than 450 individuals of questionable species 

(Fennessy & Fennessy, 2012). G.c.reticulata has been threatened by this in Ethiopia 

and Somalia and G.c.peralta in Niger and Cameroon. Mali is where the next threat 

looms as the recovering population of G.c.peralta have been recorded near the border.  

Giraffe making their way into Mali from Niger are at risk as war looms. 

Disease’s known to affect the giraffa family are Rinderpest, which affects many even 

toed ungulates throughout Africa, and was responsible for nearly wiping out the Okapi 

in the 1980’s. Giraffe suffer with worms in the wild, and ticks, which Oxpecker birds 

remove through grooming. Equine herpes virus type 9 has been recognised in 

G.c.reticulata in captivity (Kasem et al, 2008).  

 

 

 

2.3.8 Conservation  

Zoos play an important role in the captive breeding of endangered species and in 

conserving genetic diversity within the animals they breed. Genetics are also 

preserved in frozen zoos, where sperm and eggs are frozen and stored for future use.  
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Throughout the latter part of the 1800’s giraffe made their way into zoos across the 

globe from New Zealand and Australia, America, London, all over Europe and India 

by the Second World War (Williams, 2010). London Zoo’s giraffe house was damaged 

in the London bombings, but was repaired, expanded and is still in use today, having 

originally been built in 1836, it is now classed as a UK National Monument (Williams, 

2010).  

There are approximately 1,300 giraffe in captivity throughout the world’s zoos today 

(Williams, 2010), and after over one hundred years of inbreeding and cross breeding 

without recognising individual species, today there are studbooks cataloguing each 

giraffes lineage, which are consulted to make sure related individuals are not inbred, 

and to prevent the now known varying species and subspecies from crossbreeding, 

and to aid the captive breeding for conservation of species, while actively not breeding 

individuals of questionable heritage (EAZA, 2013; Williams, 2010).  

G. c. rothschildi has had a lot of conservation attention over the last thirty years, when 

Jock and Betty Melville (1977) realised the extreme low numbers of remaining 

Rothschild were about to have their habitat sold from underneath them in a 

government land sale scheme, the Melville’s rescued as many as they could, and 

brought them to their home outside of Nairobi to start a breeding program, which has 

been successful and resulted in translocations to several national parks. Other 

translocations have also recently taken place in Kenya, which is important to move 

offspring away from their parents before they reach breeding age, and to always 

maintain a healthy gene pool (Rothschild Giraffe Project, 2011).  The Rothschild is 

also very successfully bred in captivity (EAZA, 2013; ISIS, 2011).  

In-situ conservation efforts lie predominantly with independent researchers, many of 

whom are supported and advertised through the Giraffe Conservation Foundation, 

founded by Greg Edwards and Dr Julian Fennessy (GCF, 2013). 

As well as studbook technology, there are European Endangered Species Programs 

(EEPs) with Species Committee’s working together to make breeding 

recommendations to zoos and analysing genetics (EAZA, 2013). 

 

2.3.9 Monitoring giraffe   
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Recent monitoring of G.c.thornicrofti undertaken by Bercovitch and Berry (2012) in the 

Luanga Valley, Zambia over a twelve year period showed that at approximately seven 

years of age, male giraffe’s patches darken significantly from a brown to black colour 

over a two year period. This can act as a ‘biomarker’ or an aging method, and has lead 

to discoveries that G.c.thornicrofti has a maximum lifespan of 22 years in the wild and 

associates with friends and relatives.  

 

2.3.10 Photo identification and giraffe 

Giraffe lend themselves to photo identification as each (sub) species can be 

recognised by the coat pattern, and each individuals coat pattern is specific to that 

animal (Uhlenbroek, 2008). Giraffe are not considered sexually dimorphic, though 

there is a height difference between male and females, and male ossicones (horns) 

may be slightly larger with calcium deposits (Spinage, 1968; Dagg & Foster, 1976). 

Genitalia are also clearly visible in the male and udders prominent in mothers. Coat 

patterns are asymmetrical and remain the same throughout the lifespan, while studies 

show a darkening of the patches as the animal matures (Bercovitch & Berry, 2012).   

The Wild Nature Institute (2013) is working on an identification program with Masai, 

giraffe, G.c.tippelskirchi in the Tarangire-Manyara ecosystem of Tanzania. The 

Reticulated Giraffe Project has been using a 3D identification program, and uses 

images of the neck of the giraffe, and Rothschild Giraffe Project (2013) is also using 

this identification program, though results are yet to be published for any of these so 

far. 

 

2.3.11 I3S and giraffe coat pattern analysis 

I3S has never been used with patterned species before, and is a program which is 

available for free to use and alter if required (Hartog & Reijns, 2007).  

As most conservation monitoring is undertaken by unpaid researchers, both 

independent and working with NGO’s this free resource to aid in situ monitoring, 

thereby lessening the workload and considerably cutting down the time it takes to 
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manually identify individual animals from a large database (Hartog & Reijns, 2013), is 

an invaluable, non-invasive tool if successful with giraffe, G.camelopardalis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


