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Welcome

A recording of this webinar will be 

available within a week at 

http://www.neipmc.org/go/ipmtoolbox

http://www.neipmc.org/go/ipmtoolbox


We Welcome Your Questions

 Please submit a question at any time using the Q&A feature to 
your right at any time 

 If you’d like to ask a question anonymously, please indicate 
that at the beginning of your query.
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Outline

 What are invasive ticks?

 Exotick vs. native invasive

 “An ounce of prevention is worth a pound of cure”

 The Asian longhorned tick (ALT) discovery, biology, 

behavior, vector potential

 ALT Management

 Agriculture

 Pets

 Public Health

 Take-home messages



The invasion process in the NE US

Modified from 

Blackburn et al. 2011 

“A proposed unified 

framework for 

biological invasions” 

Trends in Ecology & 

Evolution 26(7):333–9.

“Boom and Bust”Invasion Failure
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The “5 step” approach to assess risk

 Step 1 – Broad host range; in particular CATTLE, HORSES, 

LIVESTOCK (in general), DOGS, CATS, PETS (in general)

 Step 2 – Has spread outside the native range; adapted to 

ANTHROPOGENIC ENVIRONMENTS

 Step 3 – Detected (intercepted) in the USA

 Step 4 – Dangerous (capable to reaching high numbers and 

spreading) and/or vector of damaging pathogens

 Step 5 – Distribution in the US will depend on 

environmental associations (indoors? cold hardy? tropical?)

Loosely based on Heath 2013 Systematic and Applied Acarology, 18(1):1–26.



Exoticks

 In Non-Native and Invasive Ticks, Michael 

Burridge “…has provided a major resource for 

scientists, acarologists, and pathologists by 

detailing invasive ticks, the diseases they 

potentially vector, and the various countries 

from which at least 100 non-native ticks have 

entered the United States in the recent past.”

Review by James Nation in the Florida Entomologist 2011



Exoticks in the US

Native range

Step 1 –

Host range?

Step 2 -

Outside native 

range?

Step 3 –

Detected in 

the USA?

Step 4-

Dangerous?

Vector?

Additional characteristics

Rhipicephalus

annulatus
cattle tick

Middle East/ 

Mediterranean

One-host tick 

- CATTLE, 

deer
YES YES

Babesia

bigemina; 

Babesia

bovis

Historically as far north as VA. 

Eradication effort in first 1/2 of 20th

century. Now limited to 

Texas/Mexico border. Lots of 

Insecticide Resistance (IR)

Rhipicephalus

microplus
southern cattle 

tick

India/ 

Indonesia

One-host tick 

- CATTLE
YES YES

Babesia

bigemina; 

Babesia

bovis

Eradicated from S US, remains in 

Mexico. Often detected in the US.

Rhipicephalus

sanguineus
brown dog tick Africa?

“Three”-host 

tick - DOGS
YES YES

Canine 

ehrlichiosis

& babesiosis

Worldwide invasive. Indoors. 

Public Health concern: Rocky 

Mountain Spotted fever. Lots of IR.

Haemaphysalis

longicornis

Asian 

longhorned
tick; bush tick; 
cattle tick

temperate 

Asia

Three-host 

tick; SHEEP; 

broad host 

range

YES

Intercepted; 

NJ in 2017 

(2013, 2010)

Multiple in 

native and 

extended 

range

Feeds on livestock but also on small 

mammals (eg. rabbits) and birds.

Public Health concern: Severe 

fever with thrombocytopenia 

syndrome (viral); RMSF

Amblyomma

variegatum
tropical African 

bont tick

sub-Saharan 

Africa

three-host 

tick; CATTLE; 

broad host 

range

YES

Intercepted 

on pet trade 

(dogs, 

reptiles)

Ehrlichia

ruminatum

(Heartwater

disease)

Established in the Caribbean 

Public Health: African tick-bite 

fever (Rickettsia africae).
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Other invasive ticks – moving North

Native range
Step 1 –

Host range?

Step 2 -

Outside native 

range?

Step 3 –

Detected in 

the USA?

Step 4-

Dangerous?

Vector?

Additional characteristics

Amblyomma

auricularium
armadillo 

tick

Patagonia to 

Mexico

broad host 

range; 

humans and 

DOGS

No?
Yes, 

intercepted
maybe prefers nine-banded armadillo

Amblyomma

cajennense s.l.
cayenne tick

species 

complex. A. 

mixtum may 

be native to 

TX and FL

three-host 

HORSES are 

preferred?
No? Maybe native maybe

Interesting fact: Sex-ratio is skewed 

towards males

Amblyomma

rotundatum
rotund toad 

tick

Argentina-

Mexico and 

Caribean

two-host tick, 

amphibians, 

reptiles, birds
Yes?

yes, FL 

(1930’s; 1979)
maybe

parthenogenetic, marine toad is 

important host (that species is 

invasive in FL)

Amblyomma

maculatum
Gulf Coast 

tick
southern US

three-host 

tick; CATTLE
Expanding N Native 

Rickettsia 

parkeri, tide 

water spotted 

fever

Public Health concern: while 

milder than R. rickettsii, R. 

parkeri is pathogenic to humans

Ixodes affinis FL, GA, SC

three-host 

tick; not on 

cattle
Expanding N Native 

Sylvatic

Borrelia 

burgdorferi

Public Health concern: heat-up 

zoonotic LD

Amblyomma rotundatum

Native invaders = native species expanding north due to climate change or adapting to human 

environments

Amblyomma maculatum
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Other species to keep an eye out for

Native range
Step 1 –

Host range?

Step 2 -

Outside native 

range?

Step 3 –

Detected in 

the USA?

Step 4-

Dangerous?

Vector?

Additional characteristics

Haemaphysalis

leachii leachii
yellow 

dog tick

Africa, Asia, 

Australia 

(invasive??)

Three-host 

tick; DOGS
Yes?

Intercepted in 

dogs
Babesia canis

Ectoparasite of grass-rats in Egypt 

(Hoogstral 1958). Possibly indoors in 

cold climates

Ixodes ricinus
Castor 

bean tick
Europe

Three-host 

tick; HUMANS, 

DOGS
No?

Intercepted

in DOGS from 

Austria and 

Germany

Lyme 

bacterium and 

TBEV

Public Health concern

ADAPTED TO ANTHROPOGENIC 

ENVIRONMENTS – urban areas

Dermacentor

reticulatus
ornate 

dog tick
Eurasia

three-host 

tick; CATTLE, 

DOGS
Yes?

Intercepted in 

dogs
Babesia canis

Expansion may be Climate related 

ADAPTED TO ANTHROPOGENIC 

ENVIRONMENTS – urban areas
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“An ounce of prevention is worth a pound of cure”

 Phases

Lag phase

https://www.eddmaps.org/about/why_plants_invade.cfm

Introduced Established Invasive

https://www.eddmaps.org/about/why_plants_invade.cfm


Questions?



In August 2017 a NJ citizen 

contacted the local County 

Health when she became 

infested with ticks while 
shearing her sheep, Hannah.

Tadhgh Rainey

Hunterdon Co. Health

Rainey T, Occi JL, Robbins RG, Egizi A. 2018. Discovery of Haemaphysalis

longicornis (Ixodida: Ixodidae) parasitizing a sheep in New Jersey, United 

States. J Med Entomol 55(3):757-759.

Jim Occi, Rutgers CVB

Rich Robbins, AFPMB

USDA-APHIS

Andrea Egizi

Monmouth Co. Tick-borne Diseases 
Lab @ Rutgers CVB, Tick Genetics

NJ DOH

CDC

NJ DA

USDA
NJ DEP

Haemaphysalis longicornis

Alvaro Toledo

Ticks & TBD

Matt Bickerton 

Bergen Co. DOH
Tick ControlJulia Gonzalez

Tick dynamics

Dana Price, Pathogen discovery

Stephanie Aponte, Tick phenology



Useful links: http://vectorbio.rutgers.edu/outreach/ticknews.php

(biology, identification, fact sheets, press releases from all states 1 st detections)

 Native to east Asia (China, Korea Peninsula, Japan)

 1900’s – established in Australia and the south Pacific

 2017 - field populations first detected in NJ

 3 host tick

 Parthenogenetic populations – no males have been found in the US

 Very large infestations can develop from single individuals

 Broad host range (pets, livestock, wildlife, people)

 In its native range can transmit dangerous pathogens to humans

Photo by Vecchio

Haemaphysalis longicornis, Neumann 1901

http://vectorbio.rutgers.edu/outreach/ticknews.php


Proposed common name: Asian longhorned tick 

(ALT)
 Common name proposed by Dr. Andrea Egizi, Monmouth Co. Tick-borne 

Diseases Lab/Rutgers University. Approved by the ESA Committee on Common 

Names

Haemaphysalis longicornis adult female, ventral view, collected in Middlesex Co., NJ

Photo by Andrea Egizi (2018)

Egizi, Robbins, Beati et al. A 

pictorial key to differentiate the 

recently detected exotic 

Haemaphysalis longicornis from 

native congeners in the United 

States. Zookeys. doi: 

10.3897/zookeys.818.30448.
Haemaphysalis juxtakochi



Phenology
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Tick sweep

Carrol JF & 

Schmidtmann 1992 
JME 29(2): 352-355

questing ALT,
Photo by A. Toledo

Predominance in forest/grassland 

ecotone
Cattail – photo by D. Fonseca

photo by A. Egizi

photo by D. Fonseca



US Distribution

 12 states: AR, CT, DE, KY, MD, NJ, NY, NC, PA, TN, VA, WV

 Hosts: dog, cat, coyote, gray fox, red fox, opossum, raccoon, groundhog, cow, 

goat, sheep, white-tailed deer, elk, horse, red-tailed hawk, Canada goose, 

human

USDA Natl Situation Report (June 15, 2020)

specimens 

collected in 2010 

and 2013 found 

in archived 

samples



Questions?



The good news
 No human pathogens have been detected in US populations of this tick.

 Asian longhorned ticks are not capable of transmitting the Lyme bacterium1

 Compared to local blacklegged ticks and lone-star ticks, Asian longhorned ticks seem 
uninterested in humans2; standard tick repellents and acaricides are effective3

Bad news
 Asian longhorned ticks infected with Theileria orientalis Ikeda were collected in 

Virginia in areas where dead cattle infected with this pathogen had been found4

 Asian longhorned ticks are capable of transmitting Rickettsia rickettsii, the agent 

of Rocky Mountain spotted fever, a deadly bacterial disease endemic to the US5

 Larval Asian longhorned ticks can reach extraordinarily high numbers in the Fall

1Breuner et al. 2020 Ticks Tick Borne Dis. 11(1):101311; 2Tufts et al. 2019 Emerg Infect Dis. 25(4):792-796; 
2Ronai et al. 2020 Med Vet Ent (ahead of print); 3Foster et al 2020 J Med Ent Feb (ahead of print); 4Oakes et 
al 2019 Emerg Infect Dis. 25(9):1653-1659; 5Stanley et al 2020 J Med Ent Apr (ahead of print); 



Alarm signs?

All pictures (and skin) from Matt Bickerton

 Bickerton M, Toledo A (2020) Multiple pruritic tick bites by 

Asian longhorned tick larvae (Haemaphysalis longicornis). 

International Journal of Acarology. accepted

200 µm ~ 1/100 inchALT larva



Impact on Public Health IPM
 Native US tick species, blacklegged ticks (Ixodes scapularis), Lone star ticks 

(Amblyomma americanum) and Americab dog tick (Dermacentor variabilis) – are still 

the biggest source of risk to residents.

 The same measures that prevent tick bites from native species should be used against 

Haemaphysalis longicornis.

but,

 High numbers of Asian longhorned ticks may panic residents.

 Association with livestock may increase biting risk.

 Changes in behavior associated with new environment are possible.

 Local pathogens may evolve to embrace a new abundant carrier.

 We need strategies for prevention, early detection, and enlightened control.



ALT Management

Agriculture Pets Public Health

Livestock

• Cattle

• Sheep

• Goats
• Horses

• Pigs

• Deer

Companion animals

• Dogs 

• Cats

• Humans

• Environment

Credit: NJ 4-H Credit: CDC.gov
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Early Control Efforts on Cattle in New Zealand

 NZ cattle tick (ALT) likely introduced to NZ via livestock 

imported from Japan ca 1894.

 Concerns over cattle fever (Babesia bigemina) and further 

spread prompted Ag Ministry to mandate arsenic cattle dips as 

early as 1921.

 400 gallon “swim dip” mixed with 7 lbs arsenious oxide 

repeated every 3 weeks

 Required before transporting the animal outside of quarantine 

areas and performed immediately prior to auction.

 Good pasture management implemented: plowing, burning, 

topdressing, and keeping the pasture free of 

“roughage”(rushes- Juncaceae).

Heath, A.C.G. 2020. New Zealand Journal of Zoology. DOI: 10.1080/03014223.2020.1772326

Myers, J.G. Bulletin of the New Zealand Department of Agriculture 116, 105 pp.





USA: Agricultural Management of ALT
 No published strategies to control ALT in USA and no products specifically labeled for 

Asian longhorned ticks.

 Types of acaricide treatments for ticks

 EPA registered pesticides (topical)

 FDA registered veterinary drugs (topical, oral, injections)

 Products labeled for livestock vary by animal type:

 Pyrethroids (Permethrin)

 Pyrethrins

 Organophosphates

 Avermectins

 Don’t necessarily kill the ticks outright, but reduce molting success & oviposition1

 Resulted in 3 fold decrease in Theileria orientalis infection rate in cattle2

To see what is available for use in your state: https://www.veterinaryentomology.org/vetpestx

To learn specific ways to check livestock for ticks: https://www.tnticks.org/videos

Photo credit: Matt Newman Monmouth County 4-H
2) Park et al. 2019. BMC Veterinary Research 15:297 

1) H.T.T. Doan et al. 2013. Veterinary Parasitology 198 406–409

https://www.veterinaryentomology.org/vetpestx
https://www.tnticks.org/videos


Modes of Application for Control on Livestock

Parasitipedia.net Tri-ZapTM ear tag

Pour-ons /sprays Impregnated Ear Tags Dips/Baths

Wikipedia Commons



Theileria orientalis Ikeda in Virginia Cattle

Oakes, V. J., et al. 2019. Emerging Infectious Diseases 25: 1653–59.

Thompson, A.T., et al. 2020. Ticks & Tick-Borne Diseases 11: 101450

Dallas Meek (USDA-APHIS) Personal communication

• Cattle mortalities associated with T. orientalis in 20171

• ALT found on the premises -13% infected with T. orientalis 2

Cattle treated with

• Gamma-cyhalothrin (Standguard® pour-on)

Labeled for lice and horn flies on beef cattle only

• Duramectin (Dectomax® injectable) 

Labeled for internal and external parasites



Tick Management for Pets
 Isoxazolines (e.g. fluralaner)– ca. 2013

 Broad-spectrum 12 wk of systemic activity

 Orally administered (chewable)

 Controlled 90% of ALT on dogs after 114 days1

 Pyrethroids

 Mostly for dogs

 Fipronil (Phenylpyrazole)

 Topical

 Amitraz

 Topical or collar– mostly used for mange

https://capcvet.org/parasite-product-applications/

Companion Animal Parasite Council: 

1)Toyota et al, 2019. Parasites & Vectors. 12:43

https://capcvet.org/parasite-product-applications/


Products Labeled for Ticks

Credit: Dene' Vann and Rebecca Trout-Fryxell- University of Tennessee



Acaricide Resistance

 In New Zealand, where only one compound (flumethrin

pour-on) is registered for use on dairy cattle and deer 

against ALT, no resistance has been detected yet1

 Resistance appears to have been detected in Korea, 7-fold 

increase in effective doses of cypermethrin were 

necessary to achieve control of ALT2

1. Heath & Levot, 2015. New Zealand Veterinary Journal. 63:199-210.

2. You, et al., 2014. Korean J Vet Res. 54:117-120. 



Questions?



Public Health Control of ALT

•All products showed 93-97% repellency to ALT over 30 minutes

•Permethrin fabric repelled 96% of ALT in 3 minutes

Foster et al. 2020 Journal of Medical Entomology. 57:1141–1148



 Rodent tubes/boxes probably won’t work because they are not 

particularly interested in small rodents

 4-poster stations might provide control but research is lacking

Wild Host-Targeted Control

Ronai et al. 2020. Med Vet Entomol. https://doi.org/10.1111/mve.12441

Wideopenspaces.com

https://doi.org/10.1111/mve.12441


ALT Management in Public Spaces

Hashimoto, T., et al. 2017. Med. Entomol. Zool. 68, 101–108.Hashimoto, T., et al. 2015. Med. Entomol. Zool. 66, 7–12.



Hackensack 

River Park

Shopping 

Mall



Plots:

 30 meters subdivided every 3 meters 

 Sampled weekly 4/30/19 to 10/28/19

 33 cm sweep 

Sampling Areas



Sampling Areas



2,254 Nymphs, 561 Adults

69,254 Larvae

Total # Ticks



Nymph 

Peak

Adult 

Peak

End of 

Adults

Proportion of Activity of Each Life Stage



Lambda-Cyhalothrin

Lambda-cyhalothrin 9.7%

Rate:   7 mL / 1000 ft2

1

Days after Treatment

Days after Treatment

%
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Park, G., et al. 2019. Entomological Research 49, 330–336.

Lee, D.-W., et al. 2015. Journal of Asia-Pacific Entomology 18, 715–718.

Nymphs

Adults



2019 Treatments
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(A) SIG DIFFERENCE BETWEEN ADULTS, (N) SIG DIFFERENCE BETWEEN NYMPHS, (L) SIG DIFFERENCE BETWEEN LARVAE (KRUSKAL WALLIS P < 0.05)
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B) June, July, & 

August Treatment



Conclusions  

 Lambda-cyhalothrin was highly effective against ALT in the field

 Foliar applications of lambda-cyhalothrin can control 100% of ALT for up to 7 
weeks in the environment*

 June Application provided control of nymphal stage, but no effect on 
subsequent adult and larval populations

 July application provided 75% control of the fall larval population

 August application reduced all stages of ALT by 99.8% from August to 
October

 3 applications (June, July, and August) reduced ALT population by 99.9%

*ticks are likely re-introduced from wildlife

Bickerton and Toledo. 2020. A life-stage targeted acaricide application approach for the

control of Haemaphysalis longicornis Ticks & Tick-borne Diseases re-submitted after revision



THIS SEASON

Additional Chemistries

 Pyrethroids: Bifenthrin/Tau fluvalinate

 Carbamates: Carbaryl

 IGR’s: Novaluron/Pyriproxyfen

Formulations

 Liquid/Granular



Questions?



5 main takeaways

 Preventing invasive ticks is critical.

 Risk to agriculture is real. Agricultural 

IPM for ALT is being developed. Products 

need to be evaluated and ALT needs to 

be included on labels.

 Products for IPM on pets exist. Specific 

testing on US's ALT may be a good idea.

 Current Public Health risk from Asian 

longhorned ticks is minimal compared to 
endemic species such as the blacklegged 

tick. 

 Risk of this tick’s presence upsetting 

existing IPM messaging is real.

A tick ”summit”
Photo by A. Egizi
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Find a Colleague

 To post a profile about yourself 
and your work:

http://neipmc.org/go/APra

 “Find a Colleague” site 

http://neipmc.org/go/colleagues

https://na01.safelinks.protection.outlook.com/?url=http://neipmc.org/go/APra&data=02%7C01%7Cchangluw@rutgers.edu%7Cb2734adc452c4d7bf9a308d4e6497831%7Cb92d2b234d35447093ff69aca6632ffe%7C1%7C0%7C636386650609146774&sdata=qqboZJcdDbo4pc09Zooe7XXB41gTwW7LRW7QJemJi5Y=&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http://neipmc.org/go/colleagues&data=02%7C01%7Cchangluw@rutgers.edu%7Cb2734adc452c4d7bf9a308d4e6497831%7Cb92d2b234d35447093ff69aca6632ffe%7C1%7C0%7C636386650609146774&sdata=DkHWB/RMbxNfiTnTO65NVEhGapVL1sevuDvzlvcx0fc=&reserved=0


Upcoming Webinars

 Tick IPM #4: Habitat Management for Vector-borne Diseases

Allison Gardner, University of Maine, August 10, 2020. 11:00 a.m.

 Tick IPM #5: Pathogens Found in Ticks Collected on School Grounds and Public Parks

Drs. Jody Gangloff-Kaufmann, Joellen Lampman, Matt Frye, NYS IPM Program. Dr. Laura 
Goodman, College of Veterinary Medicine, Cornell University. September 14, 2020, 1:00 p.m. 

 Tick IPM #6: Host-Targeted Tick Control – What Works, What Doesn’t, and What’s New

Dr. Andrew Li , Research Entomologist, USDA-ARS Invasive Insects Biocontrol and Behavior 
Laboratory, Beltsville, MD. September 30, 2020, 11:00 am 

 Tick IPM #7: Leaf Litter/Snow Removal for Tick Reduction

Dr. Kirby C. Stafford III, Connecticut Agricultural Experiment Station, October 7, 2020 – 11:00 a.m.

For Updates: https://www.northeastipm.org/ipm-in-
action/the-ipm-toolbox/



Recording of Tick IPM Webinar Series

 Past recordings and today’s Webinar will be available to view on 
demand in a few business days. 

 http://www.neipmc.org/go/ipmtoolbox

 You can watch as often as you like.

http://www.neipmc.org/go/ipmtoolbox
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