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Tick biology and natural history 
• 15-17 species in Upper Midwest 
• Most common species include: 

Dermacentor variabilis 
“wood tick” 
American dog tick 

Ixodes scapularis 
“deer tick” 
Black-legged tick 

Presenter
Presentation Notes
Approximately 80 species in US (includes soft ticks).Oldest collections of deer ticks were in 1920 from Naushon Island near Cape CodIn Wisconsin, we have specimens from 1960 but not older.  May have spread from these areas.Density of population correlates with increases in deer populations.



4 

New Tick? 
Lonestar Tick 

Wisconsin foresters: 
Please send these with 
collection location and 
date to: 
 
Susan Paskewitz 
Dept of Entomology 
237 Russell Labs 
1630 Linden Drive 
Madison, Wi 53706 

Presenter
Presentation Notes
Amblyomma has been collected in Madison twice recently, including on a drag in the arboretum and on drags in the south Kettle moraine.  Meat allergies and some infections 



Approximate distribution of  
Amblyomma americanum (Lonestar tick)  

Dark green= historical range 
Light green= areas of recent expansion and establishment 
 
M.J. Yabsley / Veterinary Parasitology 167 (2010) 136–148 

Presenter
Presentation Notes
Amblyomma americanum from veterinary surveillanceSummarize the number of ticks more towards southern border and increased risk for chaffeensis transmissionYabsley map of Amblyomma americanum
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Presenter
Presentation Notes
Majority of submissions from southern countiesCollections from prior years, submissions and photos– potential starting of infestation of Amblyomma in the state? Has occurred in other states– e.g. Maine2013:  Sheep Ranch adult on a drag2013:  Arboretum, 2 adults on drags on separate days2013: photo from Sue Bridson, on dog, either Gov Nelson or Nakoma area2013:  photo from Sarah Peters, Appleton Wisconsin; on son (county could be any of three) 2013: Iowa County, near Dodgeville2013:  Columbia County:  Josh Kapfer, friend of Jeff Lorch2013:  Milwaukee River, Suraj2012- Adult female Iowa Co2012- Adult male Marquette Co2012- one adult male found on human in Milwaukee Co. 2012- one adult female found attached on domestic cat- Jefferson Co. Humane Society (May 2012)2012- one adult female found crawling unattached on human in their home – Madison, WI (May 2012)2012- one adult male found attached on human in their home- Madison, WI (August 2012)2011- one A. americanum nymph on drag in University of Wisconsin Arboretum Dane County2011   20 Apr – Gulf Coast tick—Amblyomma maculatum- but had been in Georgia (Madison-Dane County)- question of which species A. americanum or A. maculatum           11 Aug-- Amblyomma nymph--Verona / Dane County	14 May—Adult A. americanum --Travel history to Kansas– Madison, Dane county 	18 May- A. americanum adult– picked up by forester in woods—Iowa county 	24 May – A. americanum adult—Milwaukee County2010 – 2 adult A. americanum females on a drag in the  South Kettle Moraine – Waukesha County2010- 1 adult A. americanum female on human, Odana Drive Madison (near bike trail)- Dane County2010- 20 May –Amblyomma americanum adult on dog--Dodge county 2010- 10 August--- Amblyomma larvae--Eau Claire county2009- 18 May– Adult A. americanum--Brown County 2008-   16 Jun- Madison– A. americanum nymph- Dane County             24 June –A. americanum adult– St. Croix County             13 Aug-– Amblyomma nymph--Madison / Dane county 	  17 August - marshfield clinic- Amblyomma nymph             13 Dec- A. americanum nymph--travel history from Marshfield clinic (which species??)—Wood county-12 Sept - Amblyomma larvae- Not sure of travel history- Brown County2006- 27 Mar-- Amblyomma nymph--- could not species ID because parts were missing- no notes on travel—Marathon CountyYear?? Manitowoc County Adult A. americanum. 



Lone star ticks and meat allergies 
 





Life Cycle 



Blood feeding adult females 
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D1 D3 D7 

Presenter
Presentation Notes
Increase in size; large volume of bloodAll stages feed only one timeTakes a long time.  5-7 days for adult females.  2 days for larve, 3-4 days for Nymphs.Take a long time to feed



Blood = eggs 
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Presenter
Presentation Notes
Female lays eggs then dies.  Can be 1000s per female.  Eggs hatch after about 1 month.
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Wildlife can feed 
larvae and nymphs 
of deer ticks 

Presenter
Presentation Notes
Larvae encounter fewer of the best hosts and reservoirs, white footed mice, and more of the alternate hosts.  The resulting nymphal cohort is smaller and less infected.



First record of deer tick in 1965: 
Forestry workers in Lincoln County 

Presenter
Presentation Notes
Forest workers in Lincoln County in 1965.  From a collection of several Dermacentor.IN 1920s from Cape Cod area on east coast.



1965-1970 

Presenter
Presentation Notes
Collections from humans, dogs and deer and by drag sampling.  In 1970 Rudolph Scrimenti published in Archives of Dermatology a recognizable case of erythema migrans (acquired around 1968-1969.



M o d e r a t e 
L o w 
M i n i m a l   o r   N o n e 

H i g h 

Lyme Disease High Risk Areas 

Upper Midwest & Northeast 
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Changing distribution of deer ticks 



Hunter killed deer- Tick Surveys 
1981 

1994 
2008-2009 

Dark color of the pie= % deer 
infested with Ixodes ticks. 
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Presenter
Presentation Notes
Are the ticks really marching across WI?



Lyme disease average annual incidence  
Wisconsin, 1990-2010, by county 

1990-1992 1993-1995 1996-1998 

1999-2001 2002-2005 2008-2010 



Updated map of deer tick range in progress 



20 20 

Diseases Transmitted by the Deer Tick  
in the Midwest 

• Lyme disease - bacteria Borrelia 
burgdorferi 

• Anaplasmosis - caused by the bacteria 
Anaplasma phagocytophilum 

• Ehrlichiosis – bacteria Ehrlichia muris 
• Powassan virus - tickborne virus in the 

arbovirus group 
• Babesiosis - Babesia microti parasite 
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Presenter
Presentation Notes
Swollen lymph nodes, joint swelling



* Previous to 2008 only confirmed cases were reported. Beginning 2008, the total number of 
cases includes confirmed and probable cases.  

2895** 

Presenter
Presentation Notes
Last 14years, average number cases about 439. But since 2000, we saw that the number almost doubled within 5 years and has been increasing 
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Nymphs do most of the transmission: note small size 
Peak is in June but nymphs continue to be active until fall 

Both tick density and infection rates  
in ticks have increased over 20 yr 

Presenter
Presentation Notes
Tick distribution has expanded but infection rates have also changed since the 1990s.  It takes about 24-48 hours after attachment before spirochetes move out of the midgut into the salivary glands. 



Using tick drags to measure density 



Density of nymphs across  
forest sites, 2013 (high year) 

Presenter
Presentation Notes
Sampling design at Pines was 55 by 100 m grid.  In Maples, it was 16-22 150 m grids.This was the highest year.
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Borrelia burgdorferi infection rates in questing nymphs 
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State Average: 
22% 

Red Pine Stands 



GUIDELINES FOR TREATMENT 
 
TREAT TICK BITE IF: 
>20% OF NYMPHS ARE INFECTED IN AREA 
 
+ identification as Ixodes scapularis 
+Attached for >36 hr 
+Drug can be started within 72 hr of removal 
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Surveillance in WI, 2002-2011 
     Total Cases 
 
Tickborne Infections  2014**      2003-2013 
 
• Lyme disease  2843  14,876 
• Anaplasmosis/Ehrlichiosis          529  1,968 
• Powassan   4   17  
• Babesiosis  29         125 
 
 
**2014 numbers included confirmed, probable  and extrapolated cases. 





Anaplasmosis & Ehrlichiosis 

• Acute tickborne diseases of humans and animals caused by 
two separate groups of bacteria:  
– Anaplasma (A. phagocytophilum) and Ehrlichia (E. chaffeensis, E. 

ewingii, and E. muris-like) 
 
• Clinical manifestation: fever, headache, fatigue, 

muscle aches, and shaking chills 
 
• Less common symptoms: nausea, vomiting, diarrhea, 

cough, joint pain, confusion, and occasional rash (but 
not a bullseye rash) 

 
• Symptoms usually appear 5-10 days after a tick bite 
 
 

Presenter
Presentation Notes
FIRST CONFIRMED CASE OF HGE ANAPLASMOSIS IN 1987 IN WISCONSIN.



Geography of Human anaplasmosis 
cases: 50% in Midwest 

Presenter
Presentation Notes
2010
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Treatment for Tickborne Diseases 

 
• For most tickborne diseases (Lyme, 

ehrlichiosis/anaplasmosis)- antibiotics 
can be very effective, usually prescribed 
for 10-14 days. 

 
• There is no specific treatment for 

Powassan virus infections, supportive 
care is all that is available. 
 

• No vaccines available at this time. 
 

http://photos.demandstudios.com/90/135/fotolia_8303820_XS.jpg
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Don’t get “Tick-ed” 
 
• Wear protective clothing, long pants and sleeves. 
 
• Tuck shirts into pants and pants into socks or boots to prevent 

ticks from crawling under clothing and attaching to skin.  
Rubber  boots. 

 
• Use repellents per label instructions (20% DEET). 
  
• Permethrin spray for clothing. 
  
• Check for ticks after being outdoors. 
 
• Take showers to wash off crawling ticks. 
 



 Shoes 
 Boots 
 or tape pants to shoes 



 Permethrin treatment of clothing 
 Lasts through 6 washes 
 Bad for cats 
 Never on skin & 
    Allow clothes to dry 



 Inspect clothing and exposed skin often  
 

 Full body check at the end of the day 
 Shower, sponge or loofah is helpful 
 Clothes in plastic bag; or hot dryer 
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