
 – WildlifeCampus Game Ranging/Field Guiding Course 

 

This course material is the copyrighted intellectual property of WildlifeCampus. It may not be copied, distributed, or 
reproduced in any format whatsoever without the express written permission of WildlifeCampus 

1

Ticks and mites  © Copyright  
 

 
 
Objective 
 
To gain an introduction to and understand the subclass Acari within the class 
Arachnida. 
 
Expected outcome 
 
 

 Recognise ticks and mites based on their external anatomy. 
 Gain insight into their general anatomy and physiology. 
 Become familiar with the different ecologies of ticks. 

 
 

 
 
 
 
  

Guy Degrande 

Module # 2-Component # 3 
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Introduction 
 
Subclass Acari: ticks and mites  
 
 

 There are some 30 thousand species of mites and ticks known to science.  
 They are among the most significant groups of arthropods since they are important 

vectors of disease.  
 They may be either free-living or parasitic.  
 None have body segments since their abdomen is fused to their cephalothorax. 
 Their mouthparts are on a tiny anterior projection called the Gnathosoma, 

consisting of feeding appendages surrounding the mouth. They are adapted for 
biting and sucking. 

 A chelicera is on each side of the mouth for piercing, sucking, tearing, or gripping 
food. To the sides of the chelicerae are a pair of pedipalps. These vary significantly 
in form and function related to feeding.  

 Adult ticks and mites usually have 4 pairs of legs, with the 1st pair helping find the 
host. 

 The lowermost leg segment (tarsus) has a sensory organ called the Haller's organ. 
This detects chemicals and odours and changes in temperature and air current 
and assists in finding hosts.  

 
 

 
 

Mouthparts of a mite 
  

Gnathosoma 

Chelicera 

Pedipalp 
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 Many species of ticks find prey by holding onto grass and leaves with their last pair 

of legs. They then wave the 1st pair of legs in the air, using the Haller's organ as a 
prey detector. The tick will catch hold of and grab any prey that brushes against it.  

 All ticks are ectoparasitic, feeding on the blood of their host, on which they depend 
for survival. 

 The body of a tick is soft to increase the capacity for blood while feeding. 
 Male ticks do not get as large as females. 
 All ticks have an incomplete metamorphosis. Eggs hatch into 6-legged larvae, 

undergo several moults into an 8-legged nymph, which moults into the adult. Within 
this broad pattern of metamorphosis, there is a wide range of feeding behaviour 
and life cycles.  

 
 

 
 

Ticks being removed from the nostrils of a rock monitor 
 
 
 
 
 
 
  

Cor Viljoen 
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Taxonomy of ticks and mites 
 
Ticks and mites were previously placed in the Order Acari under the class Arachnida. 
However, further research has led to a deeper understanding of this group, warranting 
a revision of their classification: 
 
 
Kingdom: Animalia 

Phylum: Arthropoda 
 Subphylum: Chelicerata 
  Class: Arachnida 
   Subclass: Acari 
    Superorder: Parasitiformes 
     Order: Ixodida (ticks) 
      Family: Ixodidae (hard ticks ±700 sp) 
      Family: Argasidae (soft ticks ±133 sp) 
      Family: Nuttaliellidae (1 sp in S.A.) 
    Superorder: Acariformes (mites) 
 

 
It is important to note that the new classification has not yet been universally adopted, 
and other versions are in circulation.  
 

 
 
These organisms are unsurpassed as being the most important arachnids regarding 
mankind. Besides their enormous importance as vectors (carriers and spreaders) of 
disease to both humans and domestic stock, they are also largely responsible for 
significant crop loss. 
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These animals are highly successful for several reasons: 
 
 

 They are small in size. 
 They can exploit micro-habitats. 
 Their wide radiation (movement) into most major world biomes, including oceans 

and freshwater. 
 Having very specialised diets. 
 They can survive relatively long periods without feeding. 

 
 
Although more than 30 000 species have been described so far, some acarologists 
(tick and mite scientists) believe that this figure only represents a small fraction of their 
total number of species. Unfortunately, most of these 'undiscovered species' will 
remain just that; undiscovered. This is because the probable habitat for these 
'undiscovered species' is the tropical rain forests, a fast disappearing habitat. 
According to the World Bank, between 1990 and 2016, we lost 1.3 million km2 [502 000 
m2] of forests, an area larger than South Africa. 
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Other than in tropical forests, ticks and mites may be encountered in just about all 
habitats. Many prefer humus and leaf litter, others the bark of trees or inside flowers. In 
savanna ecosystems, ticks are frequently found on the swards of tall grasses. From 
here, they simply latch on to passing game or unsuspecting guides and guests. 
Savanna species have even been shown to detect the presence of potential hosts 
and climb to the top of grass stems. Here, they extend themselves outwards to increase 
their chances of climbing onto a host.  
 
The group of Acari known as water mites, which contains ±2800 individual species, 
shows some remarkable examples of being able to radiate widely. These species have 
been found not only in freshwater but also in the intertidal zone off beaches. More 
remarkable than this is that they have also been found in ocean trenches several 
kilometres deep. 
 

 
 

A tiny red mite attached to an insect 
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Food and feeding 
 
Ticks, and especially mites, show great diversity and specialisation of food items and 
feeding habits. However, in the mainstream, they have retained the arachnid mode 
of food ingestion of sucking out fluids. In the case of solid prey items, initial liquefaction 
of tissue occurs inside the prey before the nutrients are sucked out. 
 
The free-living species feed mainly on small insects, eggs of invertebrates and other 
arachnids, nematodes (roundworms), insect larvae and other mites. The principal prey 
item for most freshwater mites is crustaceans. Many free-living mites are scavengers of 
one type or another, and many have very specialised diets.  
 
Some specialised 'foods' include: 
 
 

 Body oils 
 Cheese 
 Dried fruit 
 Dried skin 
 Feather fragments  
 Flour 
 Fur 
 Hay 
 Mattress and upholstery stuffing 

 
 

 
 

Rust mite-Aceria anthocoptes  

WikiImages 
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Herbivorous mites have specially adapted mouthparts called stylets for piercing plants 
and sucking the sap. In particular, are the spider mites. Many species have become 
significant agricultural pests feeding on fruit trees, clover, alfalfa, and cotton.  
 
In South Africa, 25 eriophyid species are regarded as pests (All eriophyoid mites are 
plant-feeding). 
 
List of eriophyid mites (Acari: Eriophyoidea: Eriophyidae) regarded as pests in South 
Africa: 
 
(From Meyer, M.K.P. (Smith) & Craemer, C. 1999. Mites (Arachnida: Acari) as crop pests 
in southern Africa: an overview. African Plant Protection 5(1): 37-51). 
 
  

 Abacarus hystrix (Nalepa) (cereal rust mite) 
 Aceria aloinis (Keifer) (aloe wart mite or aloe gall mite) 
 Aceria barbertoni (Meyer & Ueckermann) (Gerbera erineum mite) 
 Aceria cynodoniensis (Sayed) (Bermuda grass stunt mite or grass rosette mite) 
 Aceria diastolus (Meyer & Ueckermann) (Cape leadwort leafroll mite) 
 Aceria ficus (Cotte) (fig bud mite) 
 Aceria granati (Canestrini & Massalonga) (pomegranate leafroll mite or 

pomegranate leafcurl mite) 
 Aceria mangiferae (Sayed) (mango bud mite) 
 Aceria merwei (Tucker) (on sugarcane) 
 Aceria oleae (Nalepa) (olive bud mite) 
 Aceria proteae (Meyer) (Protea witches' broom mite) 
 Aceria sheldoni (Ewing) (citrus bud mite) 
 Aceria tulipae (Keifer) (tulip bulb mite or bulb eriophyid mite) 
 Aceria tumisetus (Meyer & Ueckermann) (Gazania gall mite) 
 Aculops lycopersici (Tryon) (tomato rust mite) 
 Aculus fockeui (Nalepa & Trouessart) (peach silver mite) 
 Calacarus capsica (Chakrabarti & Mondal) (pepper purple mite) 
 Calacarus carinatus (Green) (purple tea mite) 
 Calacarus citrifolii (Keifer) (grey citrus mite or citrus grey mite) 
 Colomerus spathodeae (Carmona) (African flame erineum mite or tulip tree 

erineum mite) 
 Colomerus vitis (Pagenstecher) (grape gall mite, grape bud mite, grape erinose 

mite or grape blister mite) 
 Epitrimerus pyri (Nalepa) (pear rust mite) 
 Eriophyes pyri (Pagenstecher) (pear bud mite or pear leaf blister mite) 
 Phyllocoptruta oleivora (Ashmead) (citrus rust mite) 
 Phytoptus hedericola (Keifer) (ivy bud mite) 

 
 

 
Abacarus hystrix    
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Ectoparasitic (parasites that attach to the outside of their host) mites feed on the blood 
of their hosts, on which they are dependent for their survival. The ticks fall into this 
feeding category. Ticks' bodies are soft to distend and take in a large quantity of blood 
at a sitting. Ectoparasitic mites are minute, usually only visible under a microscope. 
They occur on or in the skin of the ears, feet, neck, head, shoulders, udder, and scrotum 
of a large variety of antelope and certain predators. Some mites, however, have 
become internal parasites (endoparasites), having invaded the bodies of many 
vertebrates through their airways and the cavities of arthropods via their tracheal 
system of respiration. 
 

 
 
Although most Acari are parasitic throughout their entire life cycle, most are only 
attached to their host during feeding periods. Ticks attach to their host using highly 
specialised mouthparts that penetrate the skin. However, the actual 'bite' of ticks is 
very seldom felt as the mouthparts are exceedingly small and sharp. Once attached, 
the tick begins to suck blood. Many species can live well over a year between 
feedings. 
 
  

Myriams-Fotos 
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List of Tetranychidae mites (Acari) regarded as pests in southern Africa: 
 
In southern Africa, about 26 Tetranychoidea species (spider mites and their relatives) 
are regarded as pests.  
 
 

 Bryobia neopraetiosa (Meyer) (brown lucerne mite) 
 Bryobia praetiosa (Koch) (brown clover mite) 
 Bryobia rubrioculus (Scheuten) (brown fruit tree mite or bryobia mite) 
 Eotetranychus falcatus (Meyer & Rodrigues) (cotton green mite) 
 Eotetranychus lewisi (McGregor) (poinsettia spider mite) 
 Eutetranychus orientalis (Klein) (Lowveld citrus mite or Oriental mite) 
 Meyernychus emeticae (Meyer) (Angolan citrus mite) 
 Mononychellus tanajoa (Bondar) (cassava green mite) 
 Mononychellus progresivus (Doreste) (cassava green mite) 
 Oligonychus coffeae (Nietner) (red tea mite) 
 Oligonychus mangiferus (Rahman & Sapra) (mango red mite) 
 Panonychus citr (McGregor) (citrus red mite) 
 Panonychus ulmi (Koch) (European red mite) 
 Petrobia latens (Müller) (brown wheat mite or onion mite) 
 Schizotetranychus asparagi (Oudemans) (asparagus mite) 
 Tetranychina harti (Ewing) (oxalis mite) 
 Tetranychus amicus (Meyer & Rodrigues) (African spider mite or banana mite) 
 Tetranychus evansi (Baker & Pritchard) (tobacco spider mite) 
 Tetranychus hydrangeae (Baker & Pritchard) (hydrangea spider mite) 
 Tetranychus lombardinii (Baker & Pritchard) (crimson spider mite) 
 Tetranychus ludeni (dark-red spider mite or red-legged spider mite) 
 Tetranychus neocaledonicus (André) (vegetable spider mite) 
 Tetranychus rooyenae (Meyer) (cotton spider mite) 
 Tetranychus turkestani (Ugarov & Nikolski) (Turkish spider mite) 
 Tetranychus urticae (Koch) (common spider mite or two-spotted spider mite) 
 Tetranychus zambezianus (Meyer & Rodrigues) 
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All tick species prefer attaching themselves to specific areas on the host's body. These 
areas are called predilection sites. These congregations make it easier to find a mate. 
These predilection sites are also chosen for the availability of blood and accessibility 
to the host. Predilection sites include the groin area, ears, under the armpits, ankles 
and around the anus. 
 
Predilection sites of common tick species: 
 
Blue-tick Adults prefer flanks and underbelly, while the immatures are 

found mainly on the ears, neck, and dewlap. 
Red-legged tick The preferred site for adults is the perianal area (around the 

anus), under the tail. The immature stages attach mainly to the 
rear and flanks. 

Bont-legged tick Usually found around the anus and genitals, on tails but can also 
be found between hooves. The immature feed on small animals 
like rodents, hares, and ground birds. 

Brown ear tick Adults primarily attach to the head: mouth, cheeks, eyelids, and 
ears of ruminants, whereas the immature attach to ears, head, 
and neck of most ruminant species, as well as equids, carnivores, 
and hares. 

Bont tick The immature are found on the feet, legs, and muzzle. Adults 
collect on the lower legs of animals or between their hooves and 
crawl from there to their chosen feeding site, usually around the 
hairless regions of the body such as the genitalia and underbelly, 
especially udders of female hosts.  

 

 
 
Red-billed oxpeckers-Buphagus erythrorhynchus-Both the English and scientific names 
arise from this species' habit of perching on large wild and domesticated mammals 
such as cattle and eating ticks.  
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Acari as vectors of disease 
 
Many tick species are of great veterinary importance as vectors of disease. Ticks 
transmit disease in a similar fashion to mosquitoes. When they begin to feed, the 1st 
action is not to suck but rather to inject an anticoagulant so that the blood does not 
clot. This makes feeding easier. However, with this anticoagulant comes whatever 
parasite or disease that tick may harbour, whether it be a bacteria, virus, pathogen, or 
other organism.  
 

 
 

Ticks on the ears and face of a kudu-Tragelaphus strepsiceros 
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One significant ecological example is that of the heartwater tick and springbok. These 
antelope are particularly susceptible to a disease called heartwater, which is 
transmitted by the heartwater tick. Once infected, the disease (a bacterium) causes 
fluid accumulation in the pericardium (tissue around the heart), leading to the death 
of the springbok. This is significant because these ticks cannot survive in the drier 
regions preferred by springbok and are only found in Bushveld areas. The one notable 
exception to this is the Pilanesberg Reserve. If springbok are released into the Lowveld 
region of South Africa (around the Kruger National Park), they quickly die. We also find 
ticks that are host-specific, meaning that they only attach to a specific species.  
 

 
 

Springbok-Antidorcas marsupialis  
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Host species that have host-specific ticks include: 
 
 

 Cane rats  
 Elephants 
 Hyraxes 
 Red rock rabbits 
 Rhinos 
 Scrub hares 

 
 

 
 

Scrub hare-Lepus saxatilis  
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Another significant example is the Argasid tick, Ornithodoros moubata, commonly 
known as the African hut tampan or the eyeless tampan. One of its species is called 
the warthog tampan tick. This arachnid is responsible for spreading the African swine 
fever (ASF) virus.  
 

  
 

Argasid tick-Ornithodoros moubata 
Coloured drawing by Amedeo John Engel Terzi  

 
There are 2 things other than its vector status that make this tick remarkable: 
 
 

 When not on a host, it remains buried in sand to a depth of ± 20 cm [± 8 in]. From 
this position, it can detect the carbon dioxide emissions of potential hosts from up 
to 13 m [42.7 ft] away. 

 
 Equally incredible is that it can survive up to 5 years between blood meals. 
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The last example is of veterinary important mites. 1 species, Sarcoptes scabiei, causes 
a wide variety of terrestrial mammal's hair loss and irritation. Mites can cause the 
condition known as 'mange'. Most wild animals are sub-clinically infested with mites. 
Mange becomes apparent only when animals are subjected to stress. Usually, only 
some animals will show signs of clinical infestation.  
 

 
 

Human scabies sarcopte seen under an optical microscope (x20). Arthur Goldstein 
 
It is important to realise that ticks and mites are part of the ecosystem dynamics and 
should not be viewed negatively. Normal, healthy, medium-sized antelope can easily 
cope with external parasite loads of up to 5000 and more. Only when the animal is 
weakened from a secondary ailment will the parasite cause a decline in and eventual 
death of the animal. This is another way in which nature balances itself. For example, 
the number of ticks on blue wildebeest calves increased from a mean average of 770 
ticks on healthy calves to 2070 ticks on one injured and therefore stressed.  
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It is generally accepted that animals smaller than impala seldom act as hosts to the 
adults of any tick species. In comparison, larger animals such as kudu, buffalo and 
giraffe carry immature and adult ticks in relatively large numbers.  
 

 
 
Small game species usually only host larval and nymph ticks. This is because the 
burden of massive ticks on a small animal such as a steenbok would undoubtedly lead 
to the decline or death of the animal. In contrast, more tick numbers can occur 
naturally on the larger animals. This is obviously counterproductive to a parasitic animal 
that is dependent on the host for supplying its food. 
 
 
  

Graeme Mitchley 
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Wildebeest seem to have a certain amount of resistance to ticks. Usually, they carry 
extremely few ticks for the size of the animal. Impalas are more susceptible to ticks and 
carry more ticks than would be expected for their size. A healthy blue wildebeest may 
carry up to 800 ticks, a zebra about 4000, kudu and impala around 5000 each, and a 
buffalo between 10 000 and 20 000 ticks. Ticks display a seasonal occurrence, with 
most larvae being prevalent in autumn and winter, most nymphs during the winter and 
spring and most adult ticks during the summer months.  
 
The most common medical complaint among humans due to tick bites is tick bite 
fever, a bacterial infection transmitted by ticks. This is not a lasting debilitating 
condition. Symptoms include a high temperature, headache, stomach complaints 
and light-headedness. Treated or untreated, symptoms disappear within 3-4 days with 
no long-lasting effects felt. Symptoms can be treated with antibiotics prescribed by a 
doctor. 
 

 
 
Red-billed oxpecker-Buphagus erythrorhynchus searches for a tick meal in a rhino's 

nose  

Graeme Mitchley 
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The lifecycle of ticks 
 
All species of hard ticks (family: Ixodidae) have either one, two or three-host lifecycles: 
 
The lifecycle of a one-host tick (for example, the blue tick) 
 
 

 The fully engorged female drops off the host to lay her eggs on the ground. 
 After about 3 weeks, the eggs hatch into 6-legged larval ticks (note 6 legs and not 

8 typically associated with arachnids), often called pepper ticks (since they look 
like small red dots). 

 The larvae climb to the top of a grass stem and await the arrival of a suitable host. 
 When the host is boarded, the larva takes its 1st blood meal. It continues to feed 

and grow until it moults and becomes an 8-legged nymph while still on the host. 
 The nymph attaches itself to the same host again and feeds until it moults into an 

adult.  
 The adult tick feeds on the same host, finds a mate, and copulates.  
 If it is a female, she will drop off the host to lay her eggs on the ground. 
 Males will remain on the host in search of other mates. 

 
 
 

 
 
 

The lifecycle of a hard tick-Ixodes 
  

Adult with 
egg mass

LarvaNymph



 – WildlifeCampus Game Ranging/Field Guiding Course 

 

This course material is the copyrighted intellectual property of WildlifeCampus. It may not be copied, distributed, or 
reproduced in any format whatsoever without the express written permission of WildlifeCampus 

20

Ticks and mites  © Copyright  
 

Two-host lifecycle 
 
The lifecycle of a two-host species follows the same pattern, except that the nymph 
always drops off the 1st host after its blood meal before it moults into an adult. The 
newly moulted tick finds a 2nd host and completes its lifecycle there. Red-legged and 
bont-legged ticks are examples of this type. Red-legged ticks hatch within 2 months, 
and the larvae can survive for several months without feeding. When a suitable host is 
found, they attach to the ears and flanks, engorge, moult into nymphs which engorge 
again and drop off the host after about 15 days. After about 25 days, they moult into 
adults on the ground. They can survive for a year without feeding, if necessary. When 
they find a 2nd host, they attach under the tail and engorge again in about 7 days. 
There, they find a mate, copulate, and fall off to lay eggs on the ground, after which 
the female dies. 
 
Three-host lifecycle 
 
The lifecycle of three-host species differs in that the larva drops off the host after its 1st 
blood meal before moulting into a nymph. It then finds a new host, takes a 2nd blood 
meal, grows some more, and drops off again to moult into a secondary nymphal 
stage. It then finds a 3rd host, feeds, and completes its lifecycle by moulting into an 
adult. The brown ear tick and the bont tick are examples of these species.  
 

 
 

The bont tick-Amblyomma hebraeum 
Vector of spotted fever due to Rickettsia conori in southern Africa 

Source: www.who.int 
 
The brown ear tick female lays between 3000-6000 eggs after dropping from the host 
animal. The eggs hatch within 3 weeks, and the larvae seek out their 1st host. The larvae 
engorge and drop off the 1st host and moult into nymphs on the ground. The nymph 
attaches to the 2nd host, engorges, drops off, then moults into an adult on the ground. 
The adult then attaches to the 3rd host to complete the life cycle. Although the entire 
life cycle can be completed in 3 weeks, the larvae can survive without food for 6 
months, the nymphs for a year and the adults for over 2 years. This tick frequents the 
head, particularly around the mouth, cheeks, eyelids, and ears. The larvae and 
nymphs prefer small mammals such as hares and sengis (elephant shrews).  
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Bird and tampan soft tick (family: Argasidae) life cycles: 
 
These are different from the hard tick life cycles, and they can be variable between 
species.  
 
 
 
 
 
 
 

 

 
 
 
 
 
 

The lifecycle of a soft tick-Ornithodoros moubata 
 
 

 In tampan ticks, the eggs are laid in the nest or resting place of the host.  
 Larvae hatching from the eggs do not feed but undergo several moults into the 1st 

nymph stage.  
 The 1st nymph feeds and moults into the next nymph stage, of which there may be 

4 or 5 moults, each producing a larger nymph. 
 After the last moult, the adult emerges. Females take repeated blood meals which 

are small compared to those of the female hard tick, with batches of eggs being 
laid after each feed.  

 The male eats just enough to support his mating activities.  
 In some soft ticks, the adult does not feed, but the nymphs do.  

 
  

Adult

Eggs

Nymph 

stage 1

Nymph 

stage 2

Nymph 

stage 3

Nymph 

stage 4
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The lifecycle of mites 
 
 

 While adhering to the skin with its ambulacral suckers, the adult cuts through the 
host skin with its chelicerae and the sharp edges on the tibiae of the 1st pair of legs.  

 Egg-laying begins within hours of the female starting to burrow. As she burrows, 
eggs are laid at 2-3-day intervals.  

 After about 5 days, the eggs hatch into 6-legged larvae.  
 The larvae moult within 24 hours into 8-legged nymphs.  
 Both larvae and nymphs migrate to the hair follicles in search of food and shelter.  
 The nymph moults into the 2nd nymphal stage, then moults into the adult stage.  
 The development from larva to adult takes about 6 days.  
 As the adult's wander around the skin, they find mates and copulate, with 

burrowing starting again.  
 The life cycle is completed between 10-14 days.  

 
 
 
 
 
 

 
 

 
Parasitic mite life cycle. Under optimal conditions, the red mite life cycle can be 
completed in as little as a week, and the northern fowl mite can take anywhere from 
5-12 days. The main difference between the 2 mite species is the female red mite lays 
her eggs off the host, and only the nymph and adult stages feed from the birds.  

Adult

female

Eggs

LarvaProtonymph

Tritonymph


