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Guidelines for Tick Identification
Several diseases can be transmitted to humans through the bite of ticks that are infected with bacteria, viruses, or parasites. Some of the most common tick-borne diseases in the United States include Lyme disease, anaplasmosis, babesiosis, ehrlichiosis, Rocky Mountain spotted fever, tularemia, Colorado tick fever, and Q fever.  

Accurate tick identification may be important to prevent, predict and treat tick-borne illness.   
Ticks can be divided into two groups, sometimes called “hard ticks” and “soft ticks”.  Hard ticks have a hard shield just behind the mouthparts; unfed hard ticks are shaped like a flat seed.  Soft ticks prefer to feed on birds or bats and are seldom encountered by humans unless these animals are nesting or roosting in an occupied building.  

There are four species of ticks (all hard ticks) that are most commonly encountered by people in Wisconsin:  

· American Dog Tick (Dermacentor variabilis), which can transmit  Rocky Mountain spotted fever, tularemia, and ehrlichiosis1 to humans.  Refer to page 6.  
· Note: Dermacentor variabilis ticks are sometimes referred to as “wood ticks”, which can cause confusion with Dermacentor andersoni, known as the “Rocky Mountain Wood Tick”.   
· Blacklegged “Deer” Tick (Ixodes scapularis), which can transmit Lyme disease, anaplasmosis, and babesiosis to humans.  Refer to pages 7-8.  

· Brown Dog Tick (Rhipicephalus sanguineus), which has been identified as possibly transmitting Rocky Mountain spotted fever disease to humans.  Refer to page 9.

· Lone Star Tick (Amblyomma americanum), which can transmit ehrlichiosis, STARI (Southern Tick Associated Rash Illnesses), tularemia, and possibly Rocky mountain spotted fever to humans.  This tick is NOT believed to transmit Lyme disease.  Refer to page 10.  
The following species of ticks may be encountered elsewhere in the U.S.

· Rocky Mountain Wood Tick (Dermacentor andersoni), which can transmit Rocky Mountain spotted fever, to humans.  Refer to page 11.  

· Western Blacklegged Tick (Ixodes pacificus), which can transmit anaplasmosis.  Refer to page 12.
Note:  The source used for the information above is indicated by footnotes below when a source other than CDC was used.  

Ticks can be identified based on body shape, size, color, mouthparts (capitulum or head), dorsal shield (scutum), festoons (posterior abdominal markings) and anal groove.  Tick examination should be performed using a stereomicroscope.  
The following pages contain detailed information, photographs, and additional resources to aid in tick identification.  

1 http://www.nlm.nih.gov/medlineplus/ency/article/001381.htm
2 http://www.ispub.com/ostia/index.php?xmlFilePath=journals/ijd/vol2n1/tick.xml
Tick Identification Elements
	Anatomy of Hard and Soft Ticks
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Terminology
Note:  It is recommended that users of this guide refer to references for descriptions, diagrams, or pictures of these terms.  These terms are presented only to orient the user.    
Basis Capituli: Basal portion of the capitulum (“head-like” structure) of the tick where the mouthparts are attached
Coxae:  Small plates at the first segment of the legs
Festoons: Rectangular areas separated by grooves along the posterior body 
(“abdomen”)

Goblets/Goblet Cells:  Small, round structures on the spiracular plate  

Scutum:  Hard plate (“dorsal shield”) on the anterior portion of the dorsal surface  of “hard” ticks (Ixodidae)
Spiracular plates:  Paired plates located in back of and beneath to the side of coxa IV; may be oval, round, or comma-shaped. 
Tick Identification Elements
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Tick Identification Elements (continued)
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Tick Identification Elements (continued)
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American Dog Tick, Dermacentor variabilis
	Criteria
	Female
	Male

	Body shape
	Teardrop; Dermacentor and Ixodes ticks have a teardrop shape that tapers at the mouthparts (capitulum); Amblyomma ticks are more rounded 2

	Size
	3/16-1/4 inch long (unfed); become ½ inch long after feeding
	3/16-1/4 inch long (unfed); may be slightly smaller than female; not much larger after feeding

	Color
	Reddish brown or  chestnut brown with a silvery-gray or creamy-white shield (scutum) behind the head
	Reddish brown with light-colored vertical markings (fine silver lines) on back

	Mouthparts (capitulum)
	Short; basis capituli rectangular; palpi about as long as basis capituli, palpal segment  about as long as broad.

	Scutum (dorsal shield)
	Not homogeneous in coloration. 

	Markings
	Eleven “festoons” (markings) along edge of abdomen.


Note:  Macroscopic observation (up to 4X) is not sufficient to differentiate D. variabilis from D. andersoni.  The size and number of goblets on the spiracular plates differentiates the two.  D. andersoni have 100- 200 moderately sized goblets, and D. variabilis have more than 300 small goblets.  
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Blacklegged Tick or Deer Tick (Ixodes scapularis)
	Criteria
	Female
	Male

	Body shape
	Teardrop; Dermacentor and Ixodes ticks have a teardrop shape that tapers at the mouthparts (capitulum); Amblyomma ticks are more rounded 2

	Size
	1/8-3/16 inch (4.76mm) long (unfed)
	slightly smaller than females

	Color
	reddish-brown with a dark brown to black shield behind the head (scutum); black legs

	Mouthparts (capitulum)
	Long

	Anal Grove 
	Inverted “U” anterior to anus

	Scutum (dorsal shield)
	Homogeneous coloration - no white markings

	Markings
	No festoons along edge of abdomen


Blacklegged Tick or Deer Tick (Ixodes scapularis)
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Brown Dog Tick (Rhipicephalus sanguineus)
	Criteria
	Female
	Male

	Body shape
	Teardrop

	Size
	1/8-3/16 inch (4.76mm) long (unfed); may be ½ inch long after feeding
	slightly smaller than female

	Color
	reddish-brown to tan, no distinctive markings 

	Mouthparts (capitulum)
	Short; basis capituli hexagonal; palpi as long as or longer than basis capituli

	Anal Grove 
	

	Scutum (dorsal shield)
	

	Markings
	Festoons present at edge of abdomen







Lone Star Tick (Amblyomma americanum)
	Criteria
	Female
	Male

	Body shape
	Round; Dermacentor and Ixodes ticks have a teardrop shape that tapers at the mouthparts (capitulum); Amblyomma ticks are more rounded 2

	Size
	Larva:  slightly larger than a period.

Nymph: Pinhead-sized.

Adults 1/8-1/4 inch (6.35mm) long

	Color
	Reddish brown; distinctive white spot or "star" on the back (scutum ); “star”appears closer to Basis Capituli when engorged.  
	Pale markings more diffuse.  White markings (festoons) at edge of abdomen 

	Mouthparts (capitulum)
	Long; basis capituli rectangular; palpi much longer than basis capituli,

palpal segment much longer than broad.

	Scutum (dorsal shield) 
	Distinctive white spot or "star" on the back (scutum ); “star”appears closer to Basis Capituli when engorged.  

	Markings
	Festoons at edge of abdomen; also see “Scutum” above.




Rocky Mountain Wood Tick (Dermacentor andersoni)
	Criteria
	Female
	Male

	Body shape
	Teardrop; Dermacentor and Ixodes ticks have a teardrop shape that tapers at the mouthparts (capitulum); Amblyomma ticks are more rounded 2

	Size
	Adult females (not engorged): 2.8-5.4 mm long, (engorged) 13.8 - 16.5 mm long; adult males (not engorged): 2.1 - 6.1 mm 

	Color
	Brown ticks with a light silver-gray shield (scutum) & dorsal portions of the legs and on the basis capitulum ("mouthpart")

	Mouthparts (capitulum)
	Short; basis capituli rectangular; palpi about as long as basis capituli, palpal segment  about as long as broad.

	Scutum (dorsal shield)
	Striated, not homogenous in coloration.

	Markings
	Eleven “festoons” (markings) along edge of abdomen




Western Blacklegged Tick (Ixodes pacificus)
	Criteria
	Female
	Male

	Body shape
	Teardrop; Dermacentor and Ixodes ticks have a teardrop shape that tapers at the mouthparts (capitulum); Amblyomma ticks are more rounded 2

	Size
	

	Color
	
	

	Mouthparts (capitulum)
	

	Anal Grove 
	Inverted “U” anterior to anus

	Scutum (dorsal shield)
	Homogenous coloration

	Markings
	No white markings or festoons






Comparison of Three Common Tick Species
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Source: http://www.cdc.gov/ncidod/dvbid/lyme/images/TickMaster4_12.jpg
Resources

CDC:

http://www.cdc.gov/ticks/diseases/anaplasmosis/faq.html
http://www.cdc.gov/babesiosis/risk.html
http://www.cdc.gov/ticks/diseases/ehrlichiosis/
ttp://www.cdc.gov/ticks/diseases/rocky_mountain_spotted_fever/faq.html
http://www.cdc.gov/ncidod/dvbid/stari/
http://www.cdc.gov/ncidod/dvbid/lyme/index.htm
http://www.cdc.gov/Tularemia/
http://www.cdc.gov/tularemia/Tul_Transmission.html
http://www.dpd.cdc.gov/dpdx/html/imagelibrary/S-Z/Ticks/body_Ticks_il1.htm    

“Tick Biology for the Homeowner”, Cornell University, http://www.entomology.cornell.edu/cals/entomology/extension/medent/tickbiofs.cfm#Section1
“Prevention and Control of Common Ticks”, Illinois Department of Health, http://www.idph.state.il.us/envhealth/pccommonticks.htm
Kierans, J.E. & T.R. Litwak. 1989.  Pictorial Key to the Adults of Hard Ticks, Family Ixodidae (Ixodida: Ixodoidea), East of the Mississippi River.  J. Med. Entomol. 26(5): 435-448. 
Yunker, C.E., Keirans, J.E., Clifford, C.M., Easton, E.R. 1986.  Dermacentor Ticks (Acari: Ixodoidea: Ixodidae) of the New World: A Scanning Electron Microscope Atlas.  Proc. Entomol. Soc. Wash. 88(4): 609-627 http://www.afpmb.org/pubs/tims/tg26/References/Yunker%20Dermacentor%20Key.pdf
“Ticks and Tick-Borne Diseases in Texas, Ticks 101”, http://www.ticktexas.org/ticks/ticks101_anatomy.htm
Thanks
This material has been adapted from “Guidelines for Tick Identification” prepared for United Hospital System, Kenosha, WI by Jill Misurelli, Microbiology Coordinator.
This material was compiled with the assistance and direction of members of the Wisconsin Clinical Laboratory Network Laboratory Technical Advisory Group. 
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Soft Tick





Source:  http://www.ticktexas.org/ticks/ticks101_anatomy.htm





Anal Groove





Members of the genus Ixodes are easily distinguished by their conspicuous anal groove, which is anterior to the anus.


Source:  Centers for Disease Control and Prevention, Public Health Image Library





This drawing depicts the locations of a “hard” tick’s anal groove and whether it is present.


Source:  Centers for Disease Control and Prevention, Public Health Image Library





This illustration depicts the festoons found on the abdomen of Dermacentor and Anocentor Ixodidae hard ticks. 


Ticks whose basis capituli are not extended laterally away from the midline include Dermacentor and Anocentor ticks. Each displays eleven and seven abdominal festoons, respectively.


Source:  Centers for Disease Control and Prevention, Public Health Image Library











Abdominal Festoons & Basis Capituli





Basis Capituli





This drawing depicts the relationship between the palpus and the basis capituli among various genera of Ixodidae ticks. 


In Amblyomma, the palpus is much longer than the basis capituli; the 2nd palpal segment is twice as long as it is wide. 


The other five genera have a palpus about as long as the basis capituli, and a 2nd palpal segment about as long as it is wide.


Source:  Centers for Disease Control and Prevention, Public Health Image Library





American dog tick�(Dermacentor variabilis)


Source: �HYPERLINK "http://www.cdc.gov/tularemia/Tul_Transmission.html"�http://www.cdc.gov/tularemia/Tul_Transmission.html�


 








American Dog Tick, Dermacentor variabilis


Clockwise:  Nymph, Larva, Male, Female


Source:  �HYPERLINK "http://www.entomology.cornell.edu/cals/entomology/extension/medent/tickbiofs.cfm"�www.entomology.cornell.edu/cals/entomology/extension/medent/tickbiofs.cfm�





Blacklegged Tick or Deer Tick (Ixodes scapularis); Left  to right: female, nymph, male.


Source:  �HYPERLINK "http://www.entomology.cornell.edu/cals/entomology/extension/medent/tickbiofs.cfm"�www.entomology.cornell.edu/cals/entomology/extension/medent/tickbiofs.cfm�





Adult female Ixodes scapularis tick (approximately the size of a sesame seed) is shown here. (CDC Photo: Michael L. Levin, Ph.D.)


Source:  �HYPERLINK "http://www.cdc.gov/babesiosis/risk.html"�http://www.cdc.gov/babesiosis/risk.html�











Female deer tick engorgement sequence.


Source: �HYPERLINK "http://www.entomology.cornell.edu/cals/entomology/extension/medent/tickbiofs.cfm"�http://www.entomology.cornell.edu/cals/entomology/extension/medent/tickbiofs.cfm�





Anal groove of members of the Ixodes genus of Ixodidae hard ticks


Source: Centers for Disease Control and Prevention





Brown Dog Tick (Rhipicephalus sanguineus)


Clockwise from the upper left: Fully engorged female, Female, Larva, Male 


Source:  �HYPERLINK "http://www.entomology.cornell.edu/cals/entomology/extension/medent/tickbiofs.cfm"�www.entomology.cornell.edu/cals/entomology/extension/medent/tickbiofs.cfm�








Brown dog tick engorgement sequence


Source: http://www.tickinfo.com/deertick.htm 





Lone Star Tick (Amblyomma americanum)


Clockwise from upper left: nymph, male, female


Source:  �HYPERLINK "http://www.entomology.cornell.edu/"�www.entomology.cornell.edu/�


Cals/entomology/extenstion/medent/tickbiofs.cfm 





Lone Star Tick Adult Females, Engorged on Right


Jim Kalisch, Wayne Kramer, UNL Entomology, University of Nebraska Department of Entomology


Source:  http://entomology.unl.edu/images/ticks/lonestar_gorged.jpg





Dermacentor andersoni, female, top and underside  views


Source: �HYPERLINK "http://www.microscopy-uk.org.uk/mag/artnov06macro/ay-macro.html"�http://www.microscopy-uk.org.uk/mag/artnov06macro/ay-macro.html�





Western Black Legged Tick - Ixodes pacificus, female


Source: �HYPERLINK "http://bugguide.net/node/view/43330"�http://bugguide.net/node/view/43330�





Source: �HYPERLINK "http://www.smcmad.org/ticks.htm"�http://www.smcmad.org/ticks.htm�
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