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Know	  Thy	  Enemy	  
Understanding	  Ticks	  and	  their	  Management	  

Matt	  Frye,	  PhD	  
NYS	  IPM	  Program	  
mjf267@cornell.edu	  

www.nysipm.cornell.edu	  

http://animals.howstuffworks.com/arachnids/mite-‐and-‐tick-‐info.htm	  

Enemy	  #1	  

300,000	  cases	  of	  Lyme	  Disease	  
#1	  vector-‐borne	  disease	  in	  US	  	  

Tick	  Disease	  

Source:	  CDC	  

Tick	  Disease	  
Tick	  paralysis	  
Meat	  allergies	  
Lyme	  and	  sex	  

Integrated	  Pest	  Management	  
“Integrated	  Pest	  Management	  (IPM)	  is	  an	  effective	  and	  

environmentally	  sensitive	  approach	  to	  pest	  management	  that	  
relies	  on	  a	  combination	  of	  common-‐sense	  practices.	  IPM	  programs	  use	  

current,	  comprehensive	  information	  on	  the	  life	  
cycles	  of	  pests	  and	  their	  interaction	  with	  the	  environment.	  This	  
information,	  in	  combination	  with	  available	  pest	  control	  methods,	  is	  used	  
to	  manage	  pest	  damage	  by	  the	  most	  economical	  means,	  and	  with	  the	  

least	  possible	  hazard	  to	  people,	  property,	  and	  the	  environment.”	  

-‐US	  EPA-‐	  

PROactive	  rather	  than	  a	  REactive	  approach	  

Integrated	  Pest	  Management	  
1.  Inspection	  
2.  IdentiYication	  

3.  Analysis	  /	  Program	  Development	  
4.  Population	  Reduction	  

a.  Short-‐term	  (physical,	  mechanical	  &	  chemical	  control)	  

b.  Long-‐term	  (cultural	  &	  biological	  control)	  
5.  Monitor	  (survey/sample)	  

6.  Record	  Keeping	  
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Integrated	  Pest	  Management	  

h(p://www.epa.gov/ncer/biodiversity/mul>media/slides/>cks1.htm	  

Inspection	   IdentiYication	  
Analyze	  &	  
Make	  a	  Plan	  

Record	  Keeping	  Monitor	  Management	  
h(p://www.>ckencounter.org/preven>on/iden>fy_and_eliminate_>ck_habitat	  

Remember	  these	  points..	  
Blood	  feeding	  ectoparasites	  
•  most	  ambush	  hunters	  with	  questing	  behavior	  
•  do	  not	  jump,	  Yly,	  or	  drop	  from	  trees	  
•  quest	  0	  to	  1.5	  feet	  from	  forest	  Yloor	  

90%	  or	  more	  time	  off	  the	  host	  
Require	  ≥80%	  relative	  humidity	  

	  

http://www.envturfmgmt.com/services/Ylea-‐and-‐tick-‐control/	  

Tick	  Surveillance	  
Square	  yard	  (or	  meter)	  of	  white	  Ylannel	  

Attached	  to	  wooden	  pole	  

http://utahpests.usu.edu/uppdl/htm/tick-‐survey	  

Tick	  Drag	  

http://jrbp.stanford.edu/db/projects/project_display.php?project_id=115	  

Tick	  Flag	  

Tick	  Surveillance	  

http://blogs.scientiYicamerican.com/observations/2012/02/01/new-‐map-‐shows-‐that-‐most-‐lyme-‐infected-‐ticks-‐are-‐in-‐northeast-‐northern-‐midwest/	  

Pick	  me!	  

Survey	  potential	  tick	  habitats	  
•  drag	  speciYied	  distance	  (10	  m)	  
•  or	  drag	  speciYied	  time	  (30	  s)	  
•  drag	  in	  multiple	  areas	  (15+)	  

Maine	  School	  IPM	  Program	  

Tick	  Surveillance	  

https://www.healthunit.com/tick-‐surveillance	  
http://fordhamnotes.blogspot.com/2010_07_01_archive.html?m=0	  
http://washingtonexaminer.com/rocky-‐mountain-‐labs-‐studying-‐ticks-‐for-‐disease/article/feed/2101965	  

Good	  

GREAT!	  

Not	  So	  Good	  

Tick	  Surveillance	  
What	  did	  you	  get?	  
•  remove	  &	  preserve	  ticks	  
•  record	  where,	  when,	  #	  
•  check	  yourself	  too!	  

http://publichealth.yale.edu/news/slideshows/ticks_collection.aspx	  http://www.nsf.gov/news/news_images.jsp?cntn_id=124286&org=NSF	  
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Collecting	  a	  Sample	   Tick	  Vulnerable	  Areas	  

Surveys	  identify	  problem	  areas	  
Problem	  areas	  are	  management	  areas	  

http://tickranger.naturalawn.com/tick_ranger_tick_control/tick_ranger_tick_control.htm	  

2	  body	  parts	  
4	  pair	  of	  legs	  

(adult)	  

Arachnids	  

http://animals.howstuffworks.com/arachnids/mite-‐and-‐tick-‐info.htm	  

Ticks	  

Spiders	  

Mites	  

Scorpions	  

h(p://debonaireexo>canimalencounters.com/our-‐animals/emperor-‐scorpion/	  

IdentiRication	  

Capitulum	  

Opisthosoma	  

IdentiRication	  

Typically	  Ylattened	  
No	  pinched	  abdomen	  

Scutum	  

Image:	  http://www.bedbugplague.com/?p=892	  http://animals.howstuffworks.com/arachnids/mite-‐and-‐tick-‐info.htm	  

Bed	  Bugs!	  

effective	  treatment	  relies	  on	  accurate	  identi1ication	  

Black-‐Legged	   Lone-‐Star	   American	  Dog	   Brown	  Dog	  

www.tickencounter.org	  

Common	  Ticks	  of	  Concern	  
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IdentiRication	  Resource	  

www.tickencounter.org	  

Look	  Closer!	  

www.tickencounter.org	  

Scutum	  pattern	  &	  
mouthpart	  length	  
for	  engorged	  ticks	  

IdentiRication	  =	  Information	  
Biology	  
Habits	  
Lifecycle	  

www.tickencounter.org	  

Deer	  Tick	  Life	  Cycle	  

Year	  1	  

Year	  2	  
Spring	   Summer	   Fall	   Winter	  

Images:	  	  

Lifecycle	  and	  Infection	  

Source:	  Tick	  Management	  Handbook	  

Hosts	  of	  the	  Black-‐Legged	  Tick	  

Text	  

Keesing	  et	  al.	  2009.	  Hosts	  as	  ecological	  traps	  for	  the	  
vector	  of	  Lyme	  disease.	  Proc.	  R.	  Soc.	  B	  276:	  3911-‐3919	  	  
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Risk	  of	  Lyme	  Disease…	  

Nymphs	  are	  
most	  important	  

stage	  in	  
transmission	  	  

http://discovermagazine.com/2013/dec/14-‐southern-‐gothic	  

Attracted	  to	  CO2	  +	  heat	  +	  ammonia	  
Use	  tactile	  stimuli	  to	  verify	  host	  

Attachment	  reinforced	  with	  cementing	  substance	  
Saliva	  prevents	  pain,	  clotting	  and	  immune	  reaction	  

Human-‐Tick	  Interaction	  

http://tywkiwdbi.blogspot.com/2014_03_01_archive.html	  

10-‐30	  min,	  up	  to	  
2	  hours	  to	  insert	  
mouthparts	  

Human-‐Tick	  Interaction	  

Source:	  Tick	  Management	  Handbook	   www.tickencounter.org	  

Ticks,	  Lyme	  and	  Humans	  

Tick	  Management	  

Personal	  and	  Pet	  Protection	  

Habitat	  Management	  

Reservoir/Host	  Management	  

Avoid	  tick	  habitat	  
Daily	  tick	  checks	  

Protective	  treatments	  &	  vaccine	  
http://www.reddit.com/r/WTF/comments/tnnyb/i_Yigure_this_belongs_here_as_a_reminder_that/?limit=500	  

Pet	  Protection	  
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Personal	  Protection	  
When	  in	  tick-‐infested	  areas…	  

www.tickencounter.org	   http://tickapp.tamu.edu/tickbiteprevention.php	  

Light-‐colored	  clothes	  
Pants	  in	  socks	  

Personal	  Protection	  

Permethrin-‐
treated	  clothing	  
(kills	  ticks)	  

http://online.wsj.com/news/articles/SB10001424052702303380004579523931040864274	  

DEET	  
Picaridin	  
(repellants)	  

http://labs.russell.wisc.edu/mosquitosite/repellents-‐for-‐application-‐to-‐skin/	  

Personal	  Protection	  
Seal	  clothes	  and	  gear	  in	  plastic	  bag	  

Place	  outdoors	  in	  sun	  
Dry	  on	  high	  heat	  

Miller	  et	  al.	  2011.	  Tick	  bite	  protection	  with	  permethrin-‐treated	  summer-‐
weight	  clothing.	  Journal	  of	  Medical	  Entomology	  48(2):	  327-‐333.	  	  

Tick	  Checks!	  

Toilet	  Stall	  Cards	  

www.tickencounter.org	  

Shower	  Cards	  
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Tick	  Removal	  

http://www.cdc.gov/ticks/removing_a_tick.html	  

how	  to	  remove	  a	  tick	  

Tick-‐Borne	  Disease	  
Know	  the	  symptoms!	  

http://eartheasy.com/blog/2012/06/5-‐tips-‐for-‐a-‐tick-‐free-‐summer/	   http://www.cdc.gov/ticks/symptoms.html	  

60-‐80%	  

Start	  Ylu-‐like:	  fever,	  chills,	  pain	  

Habitat	  Management	   Habitat	  Management	  
For	  the	  black-‐legged	  tick:	  

survival	  depends	  on	  moisture	  &	  hosts	  

http://10240.web101.hubspot.com/blog/?BBPage=12	  

train	  yourself	  to	  see	  tick	  habitat	  

Habitat	  Management	  
Set	  borders	  around	  tick	  habitat	  

http://gardensbyruth.com/tag/stone/	   Source:	  Tick	  Management	  Handbook	  
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Host	  for	  about	  90%	  of	  adult	  ticks	  
Long	  distance	  dispersal	  of	  ticks	  

http://galleryhip.com/tick-‐infestation-‐before-‐and-‐after.html	  

White-‐Tailed	  
Deer	  

Host	  Targeted	  

Overpopulation	  
6-‐8	  deer	  per	  sq	  mile	  ideal	  

Commonly	  40+	  per	  sq	  mile	  or	  more	  
http://www.montgomeryparks.org/PPSD/Natural_Resources_Stewardship/Living_with_wildlife/deer/DeerManagement.shtm	  

Host	  Targeted	  

Ticks/hectare	  
Barberry	  Stand	  

251	  
Controlled	  

121	  
No	  Barberry	  

30	  

http://www.joenesgarden.com/now-‐is-‐the-‐time-‐to-‐identify-‐and-‐control-‐japanese-‐barberry/	  

barberry	  might	  concentrate	  tick	  populations	  	  	  
and	  permit	  questing	  throughout	  season	  

Host	  Targeted	   Host	  Targeted	  

http://chestnuthilllocal.com/blog/2011/03/16/wissahickon-‐
deer-‐kill-‐continues-‐as-‐opposition-‐wanes/	  

http://commons.wikimedia.org/wiki/File:Be_aware,_deer_cull_in_progress_-‐_geograph.org.uk_-‐_576749.jpg	  

Deer	  cull:	  
emotionally	  charged	  scientiYic	  debate	  

Host	  Targeted	  

http://suffolktimes.timesreview.com/2011/06/15135/study-‐4-‐poster-‐devices-‐can-‐control-‐tick-‐population/	  

4-‐poster	  device:	  cost	  effective?	  

Amplifying	  host	  of	  Lyme	  Disease	  
Present	  in	  forest	  fragments	  of	  any	  size	  

>90%	  can	  be	  infected;	  ~50%	  w/	  3	  pathogens	  
	  	  

http://lymediseaseguide.org/lyme-‐disease-‐transmission-‐blocked-‐by-‐new-‐oral-‐bait-‐vaccine-‐in-‐white-‐footed-‐mice	  

White-‐Footed	  
Mouse	  

Host	  Targeted	  
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Host	  Targeted	  

http://www.ticktubes.com/	  

Host	  Targeted	  

http://mosquitosquadnorthshore.wordpress.com/	  http://landcareassociates.com/lawn-‐garden-‐nh/item/damminix-‐tick-‐tubes	  

Application	  
site	  matters!	  

Host	  Targeted	  

Select	  TCS	  (Tick	  Control	  System)	  Tick	  Box	  Technology	  Corporation	  

Host	  Targeted	  

http://www.hufYingtonpost.com/c-‐m-‐rubin/the-‐global-‐search-‐for-‐edu_b_4854758.html	  

Host	  Targeted	  

Richer	  et	  al.	  2014.	  Reservoir	  Targeted	  Vaccine	  Against	  Borrelia	  
burgdorferi:	  a	  new	  strategy	  to	  prevent	  Lyme	  disease	  transmission.	  
Journal	  of	  Infectious	  Diseases	  209(12):	  1972-‐1980.	  
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Host	  Targeted	  

Richer	  et	  al.	  2014.	  Reservoir	  Targeted	  Vaccine	  Against	  Borrelia	  
burgdorferi:	  a	  new	  strategy	  to	  prevent	  Lyme	  disease	  transmission.	  
Journal	  of	  Infectious	  Diseases	  209(12):	  1972-‐1980.	  

Nymphal	  Infection	  
decrease	  23%	  in	  2	  yrs	  
decrease	  76%	  in	  5	  yrs	  

Acaricide	  Applications	  

Timed	  and	  targeted	  applications	  
May-‐June;	  October	  

http://tickranger.naturalawn.com/tick_ranger_tick_control/tick_ranger_tick_control.htm	  

Summary	  
Individual	  

Understand	  tick	  biology	  and	  survival	  needs	  

Manage	  tick	  habitat	  to	  reduce	  human	  exposure	  

Treat	  only	  those	  areas	  where	  ticks	  are	  found	  

Check	  daily	  for	  ticks;	  isolate	  exposed	  items	  
	  

Community	  

Consider	  community-‐wide	  host	  targeted	  methods	  

Educate	  residents	  through	  signs	  about	  tick	  exposure	  
*Cornell	  Cooperative	  Extension	  provides	  equal	  program	  and	  employment	  opportunity	  

Matt	  Frye	  
914.285.4633	  

mjf267@cornell.edu	  

www.nysipm.cornell.edu/buildings/	  

NYS	  IPM	  


