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1. Identification of U.S. Genera of Adult Ticks

2. Ticks belong to the Class Arachnida. They are arthropods related to insects.

3. Arachnida has no antennae. Most species have 4 pairs of legs in the adult stage.

4. True insects belong in the class Insecta. They have antennae and three pairs of legs in the adult stage. Many, but not all, species of insects have wings.

5. Moreover, all insects are divided into three body regions: head, thorax, and abdomen.

6. In the Arachnida, on the other hand, the head and thorax are fused to form a compound structure called cephalothorax

7. Some Arachnida have the cephalothorax and abdomen separate, while others have the cephalothorax and abdomen fused.

8. Based primarily on the degree of fusion of the cephalothorax and abdomen, there are three major groups in the Class Arachnida: one, scorpions and their allies; two, spiders; and three, ticks and their allies.

9. In the scorpions, whip scorpions and their allies, the cephalothorax is broadly joined to a segmented abdomen

10. The spiders are distinguished by having the cephalothorax and joined to the unsegmented abdomen by a narrow stalk or pedicel.

11. The ticks and mites have the cephalothorax and abdomen fused into body regions.
12. Ticks and mites are included in the order Acarina.

13 Within the order Acarina the ticks may be separated from the mites by one character. In ticks the larvae, nymphs, and most of the adults have a toothed hypostome. In mites the hypostome is not toothed in any stage of the life history.

14. There are four stages in the life history of a tick: eggs, larva, nymph and adult. Some ticks have but one nymphal stage, while others have several nymphal stages.

15. The larva “seed tick” which hatches from the egg has only 3 pairs of legs. All later developmental stages have 4 pairs of legs.

16. The nymph resembles the adult tick by having 4 pairs of legs. It differs in being sexually immature and having no genital opening on the ventral surface.

17. The adult tick also has four pairs of legs. The genital opening is located on the ventral surface between the legs.

18. Many structures are used in classifying ticks. The head region is known as the capitulum, literally meaning “the little head”. It may be on the anterior end or the ventral surface of the body.

19. The capitulum bears a pair of palpi which may be equal in length to, or longer than, the basal portion, called the basis capituli.

20. The capitulum bears the mouth-parts. These consist of a central hypostome, usually bearing recurved teeth, on each side a chelicera with cutting digits, and a palpus composed of 4 segments. The length and shaped   provide good characters for separating the various genera.

21. The hypostome usually bears teeth arranged more or less in rows. Two genera have no hypostomal teeth in the adult stage.
22. In some ticks there is a dorsal shield or scutum. Males have a large scutum covering the entire dorsal surface of the body, while females have only a small scutum.

23. The scutum appears quite large in an unfed female tick. In an engorged female the body becomes so distended that scutum is relatively inconspicuous.

24. In one genus of ticks the body has a definite sharp lateral margin or sutural line. In all others the lateral margin is rounded without a sutural line.

25. The external openings of the respiratory system are located in hard, spiracular plates, situated behind and slightly dorsal to the base of the third of fourth pair of legs.

26. The anus is located just before the posterior end of the body. The position of a suture, the anal groove, is used in separating some genera. This anal grove may lie before or behind the anus, or may be entirely absent in some genera.

27. The posterior margin of the body may be festooned like a pie crust. The presence or absence and number of these festoons is used in separating several genera of ticks.

28. There are two families of ticks: the hard ticks, family Ixodidae, and the soft ticks, family Argasidae.

29.  Hard ticks are characterized by a hard integument. A dorsal shield or scutum is present. Soft ticks receive their name from the fact that their body covering is relatively soft. The dorsal shield or scutum is absent.

30. Hard ticks have the capitulum at the anterior end of the body, while soft ticks have the capitulum on the ventral surface of the body.

31. Hard ticks have the spiracular plates located behind the 4th leg. Soft ticks have the spiracular plates located behind the 3rd leg.

32. There are seven genera in the Ixodidae, the hard ticks, in the United States of America: Ixodes, Amblyomma, Haemaphysalis, Dermacentor, Anocentor, Boophilus, and Rhipicephalus.

33. Ixodes is the only genus which has the anal groove in front of the anus. In the other six genera the anal groove is behind the anus, or the anal grove is absent.
34. Amblyomma has the palpus much longer than the basis capituli. The second segment of the palpus is twice as long as wide. The other five genera have the palpus about as long as the basis capituli and the second segment of palpus about as long as wide.

35. Haemaphysalis has the second segment of the palpus laterally extended. The other four genera do not have the second segment of the palpus laterally extended.

36. The remaining four genera of hard ticks may be divided into two groups: one group, including Boophilus and Rhipicephalus, has the basis capituli laterally extended hexagonal in shape and males have adanal shields ventrally, a character not shown in this slide set. The other group, composed of Dermacentor and Anocentor, has a rectangular basis capituli, not extended laterally, and males have no adanal shields.

37. In the group with the basis capituli not laterally extended, there are two genera. The important disease transmitting genus Dermacentor has 11 festoons on posterior margin of the body. The genus Anocentor, often called Otocentor, has only 7 festoons.
38. In the second group with basis capituli laterally extended, there are also two genera. The genus Boophilus has the festoons absent and the anal groove indistinct. The genus Rhipicephalus has the festoons present and the anal groove distinct. Sometimes these characters are difficult to see in engorged specimens. Then the following additional characters may be used.

39. Females of Boophilus have the second and third segments of the palpus with transverse ridges. The fore coax is only slightly indented on the posterior side.
40. Females of Rhipicephalus have the palpus without transverse ridges. The fore coax is deeply cleft posteriorly.

41. The soft ticks of the family Argasidae in the United States belong to four genera: Argas, Ornithodoros, Otobius, and Antricola.

42. The genus Argas has a definite sutural line along the lateral margin of the body. The other 3 genera of soft ticks have the margin of the body rounded, without a definite sutural line.
43. Ornithodoros has the hypostome with well-developed teeth while Otobius and Antricola have the hypostome without teeth.

44. The integument or body covering the Ornithodoros is mammillated due to the presence of rounded elevations know as mammillae. Some mammillae bear a small hair or seta.

45. In Otobius and Antricola the integument may be granular, or tuberculated.
46. The integument of Otobius is granular, or with a grainy texture.
47. Antricola has the integument covered with tubercles, small knobby prominences which are smaller than mammillae.

48. The characters used in this film strip are easiest to see in male specimens or in unfed females.

49. In unfed female ticks the anal groove and festoons are easily seen. In engorged females these important identifying characters are often obliterated by expansion of the body.
50. In summary there are two families of ticks. The hard ticks, family Ixodidae, and the soft ticks, family Argasidae.

51. In the hard ticks, family Ixodidae, the scutum is present on the dorsal surface of the body; the capitulum is located at the anterior end of the body; the spiracular plates lie behind the fourth leg.
52. In the soft ticks, family Argasidae, the dorsal scutum is absent; the capitulum is on the ventral surface of the body; and the spiracular plate lies behind the third leg.
53. In the hard ticks, family Ixodidae, there are seven genera: Ixodes, Amblyomma, Haemaphysalis, Dermacentor, Anocentor, Boophilus, and Rhipicephalus. They are relatively easy to identify if a definite sequence is followed in keying them out.

54. Ixodes is easily distinguished by the conspicuous anal groove before the anus.

55. Amblyomma has the palpus much longer than the basis capituli. The second segment of the palpus is at least twice as long as wide.
56. Haemaphysalis has the second segment of the palpus laterally extended.
57. Dermacentor has the palpus about as long as the basis capituli. The basis capituli is not laterally extended. There are 11 festoons on the posterior margin of the body.

58. Anocentor has the palpus about as long as the basis capituli. The basis capituli is not laterally extended. There are 7 festoons on then posterior margin of the body.

59. Boophilus has the palpus about as long as the basis capituli. The basis capituli is laterally extended. Festoons are absent and the anal groove is indistinct or absent.

60. Rhipicephalus has the palpus about as long as the basis capituli. The basis capituli is laterally extended. Festoons are present and the anal groove is distinct and the fore coax is deeply cleft.

61. In the soft ticks, family Argasidae, there are 4 genera: Argas, Ornithodoros, Otobius, and Antricola. They are relatively easy to identify if they are keyed out in a definite sequence.

62. Argas has the margin of the body with a definite sharp edge or sutural line. In the other genera of soft ticks the lateral margin is rounded and the sutural line is absent.

63. In Ornithodoros the hypostome is toothed. The integument of the body has elevations known as mammillae.
64. Otobius has the hypostome reduced and without teeth. The integument is granular.

65. Antricola has the hypostome without teeth. The integument is covered with tubercles.

66. On the following frames the characters of each genus will be shown by arrows but without labels. Try to determine the genus before the answer is given.

67. 

68. Boophilus, a hard tick with palpus as long as basis capituli and possessing transverse ridges, no festoons, and anal groove indistinct or absent.

69. 

70. Argas, a soft tick distinguished from all others by the presence of a sutural line.

71.

72. Dermacentor, an ixodid tick, palpus about as long as basis capituli which is rectangular in shape; and with 11 festoons posteriorly.

73. 

74. Antricola, a soft tick, with capitulum ventral in position; hypostome degenerate and without teeth, and integument with tubercles. Members of this genus only parasitic to bats.

75.

76. Ixodes, a hard tick, distinguished from all others by anal groove anterior to anus.
77. 

78. Anocentor, a hard tick, with palpus no longer than basis capituli, which is rectangular, and with 7 festoons posteriorly.

79. 
80. Ornithodoros, an argasid tick without a sutural line, with a fully developed, toothed hypostome and integument with mammillae.

81.
82, Rhipicephalus, an ixodid tick having the basis capituli extended laterally, the palpal segments without ridges, festoons present and the fore coax deeply cleft posteriorly.
83.  

84. Amblyomma, a hard tick, is immediately recognized by the long palpal segment and the long palpi, longer than the absis capituli.
85.
86. Otobius, a soft tick, with a reduced hypostome in adults and a granular integument.
87.
88. Haemaphysalis, the ixodid tick with laterally extended second palpal segment, not found in any other tick genus.
89. Learn these tick characters well and you should be able to recognize the genera.
90. But remember, the best method for studying ticks in the laboratory is to preserve them in alcohol, place them in a watch glass covered with alcohol and examine them under a stereoscopic microscope.
91. The End
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